QUESTIONS SURROUNDING THE
‘HOCKEY STICK’ TEMPERATURE
STUDIES: IMPLICATIONS FOR
CLIMATE CHANGE ASSESSMENTS

HEARINGS

BEFORE THE

SUBCOMMITTEE ON OVERSIGHT AND
INVESTIGATIONS
OF THE

COMMITTEE ON ENERGY AND
COMMERCE
HOUSE OF REPRESENTATIVES

ONE HUNDRED NINTH CONGRESS
SECOND SESSION

JULY 19 AND JULY 27, 2006

Serial No. 109-128

Printed for the use of the Committee on Energy and Commerce

&2

Available via the World Wide Web: http://www.access.gpo.gov/congress/house

U.S. GOVERNMENT PRINTING OFFICE

31-362PDF WASHINGTON : 2006

For sale by the Superintendent of Documents, U.S. Government Printing Office
Internet: bookstore.gpo.gov Phone: toll free (866) 512-1800; DC area (202) 512-1800
Fax: (202) 512-2250 Mail: Stop SSOP, Washington, DC 20402-0001



COMMITTEE ON ENERGY AND COMMERCE
JOE BARTON, Texas, Chairman

RALPH M. HALL, Texas
MICHAEL BILIRAKIS, Florida
Vice Chairman
FRED UPTON, Michigan
CLIFF STEARNS, Florida
PAUL E. GILLMOR, Ohio
NATHAN DEAL, Georgia
ED WHITFIELD, Kentucky
CHARLIE NORWOOD, Georgia
BARBARA CUBIN, Wyoming
JOHN SHIMKUS, Illinois
HEATHER WILSON, New Mexico
JOHN B. SHADEGG, Arizona
CHARLES W. “CHIP” PICKERING, Mississippi
Vice Chairman
VITO FOSSELLA, New York
ROY BLUNT, Missouri
STEVE BUYER, Indiana
GEORGE RADANOVICH, California
CHARLES F. BASS, New Hampshire
JOSEPH R. PITTS, Pennsylvania
MARY BoNoO, California
GREG WALDEN, Oregon
LEE TERRY, Nebraska
MIKE FERGUSON, New Jersey
MIKE ROGERS, Michigan
C.L. “BUTCH” OTTER, Idaho
SUE MYRICK, North Carolina
JOHN SULLIVAN, Oklahoma
TIM MURPHY, Pennsylvania
MICHAEL C. BURGESS, Texas
MARSHA BLACKBURN, Tennessee

JOHN D. DINGELL, Michigan
Ranking Member

HENRY A. WAXMAN, California

EDWARD J. MARKEY, Massachusetts

RICK BOUCHER, Virginia

EDOLPHUS TOWNS, New York

FRANK PALLONE, JR., New Jersey

SHERROD BROWN, Ohio

BART GORDON, Tennessee

BOBBY L. RUSH, Illinois

ANNA G. ESHOO, California

BART STUPAK, Michigan

ELIOT L. ENGEL, New York

ALBERT R. WYNN, Maryland

GENE GREEN, Texas

TED STRICKLAND, Ohio

DIANA DEGETTE, Colorado

Lois CApps, California

MIKE DOYLE, Pennsylvania

ToM ALLEN, Maine

JiM DAVIS, Florida

JAN SCHAKOWSKY, Illinois

HIiLDA L. SoLIs, California

CHARLES A. GONZALEZ, Texas

JAY INSLEE, Washington

TAMMY BALDWIN, Wisconsin

MIKE ROSS, Arkansas

BUD ALBRIGHT, Staff Director
DAVID CAVICKE, General Counsel
REID P. F. STUNTZ, Minority Staff Director and Chief Counsel

SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATIONS
ED WHITFIELD, Kentucky, Chairman

CLIFF STEARNS, Florida
CHARLES W. “CHIP” PICKERING, Mississippi
CHARLES F. BASS, New Hampshire
GREG WALDEN, Oregon
MIKE FERGUSON, New Jersey
MICHAEL C. BURGESS, Texas
MARSHA BLACKBURN, Tennessee
JOE BARTON, Texas
(Ex OFFICIO)

BART STUPAK, Michigan
Ranking Member

DIANA DEGETTE, Colorado

JAN SCHAKOWSKY, Illinois

JAY INSLEE, Washington

TAMMY BALDWIN, Wisconsin

HENRY A. WAXMAN, California

JOHN D. DINGELL, Michigan
(Ex OFFICIO)

(ID



CONTENTS

Page
Hearings held:
JULY 19, 2000 ...ttt 1
JULY 27, 2000 ...ttt ettt 603
Testimony of:
Wegman, Dr. Edward J., Center for Computational Statistics, George Mason
University 39
North, Dr. Gerald R., Department of Atmospheric Sciences, Texas A&M University..... 52
Karl, Dr. Thomas R., Director, National Climatic Data Center, National Oceanic and
Atmospheric Administration, U.S. Department of COMMETCe ..........ccooveverveerieerienenes 127
Crowley, Dr. Thomas J., Nicholas Professor of Earth Science, Duke University ............. 138
von Storch, Dr. Hans, Director of Institute for Coastal Research, GKSS Research
Center, Germany 215
Mclntyre, Stephen, Toronto, Ontario, Canada 236

Mann, Dr. Michael E., Associate Professor and Director, Earth System Science
Center, The Pennsylvania State UniVerSity ........cccocerveirieinieierieirieieieiereeeesieeseesennes 640
Christy, Dr. John R., Professor and Director, Earth System Science Center, NSSTC,

University of Alabama in Huntsville 654
Cicerone, Dr. Ralph J., President, National Academy of Sciences. 674
Mclntyre, Stephen, Toronto, Ontario, Canada 682
Gulledge, Dr. Jay, Senior Research Fellow, Pew Center on Global Climate Change........ 696
Wegman, Dr. Edward J., Center for Computational Statistics, George Mason

UTUVETSIEY oveutitteteicirietetet ettt ettt ettt ettt b ettt ettt st b senene 705

Additional material submitted for the record:
North, Dr. Gerald R., Department of Atmospheric Sciences, Texas A&M University,

response for the record 586
Crowley, Dr. Thomas J., Nicholas Professor of Earth Science, Duke University,

1eSPONSE O the TECOTA ....vvvirieiieieiiicieee ettt 585
Mann, Dr. Michael E., Associate Professor and Director, Earth System Science

Center, The Pennsylvania State University, response for the record ...........c.ccccceennneee 764
Christy, Dr. John R., Professor and Director, Earth System Science Center, NSSTC,

University of Alabama in Huntsville, response for the record..........cccccoevveueecnninnne. 770
Cicerone, Dr. Ralph J., President, National Academy of Sciences, response for the

780

Mclntyre, Stephen, Toronto, Ontario, Canada, response for the recor 784
Wegman, Dr. Edward J., Center for Computational Statistics, George Mason

University, response for the TeCOTd .........ooeireireririieieeeeese e 829

(I1T)






QUESTIONS SURROUNDING THE
‘HOCKEY STICK’ TEMPERATURE
STUDIES: IMPLICATIONS FOR CLIMATE
CHANGE ASSESSMENTS

WEDNESDAY, JULY 19, 2006

HOUSE OF REPRESENTATIVES,
COMMITTEE ON ENERGY AND COMMERCE,
SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATIONS,
Washington, DC.

The subcommittee met, pursuant to notice, at 10:07 a.m., in Room
2123 of the Rayburn House Office Building, Hon. Ed Whitfield
(Chairman) presiding.

Members present: Representatives Walden, Bass, Stearns, Burgess,
Blackburn, Barton (ex officio), Stupak, Schakowsky, Inslee, Baldwin,
Waxman, and Whitfield.

Staff present: Mark Paoletta, Chief Counsel for Oversight and
Investigations; Peter Spencer, Professional Staff Member; Tom Feddo,
Counsel; Matt Johnson, Legislative Clerk; Mike Abraham, Legislative
Clerk; Ryan Ambrose, Legislative Clerk; David Vogel, Minority
Research Assistant; Chris Knauer, Minority Investigator; Lorie Schmidt,
Minority Counsel; and Edith Holleman, Minority Counsel.

MR. WHITFIELD. I call this hearing to order this morning.

Albert Gore’s first movie, or documentary, entitled “An
Inconvenient Truth” is the most recent of many topics in years and years
of focus on the subject of global warming, and 95 percent of the
American people certainly are familiar with the term “global warming”
and they know basically what it means, I would think. However, 95
percent of the American people and certainly 95 percent of the Members
of the U.S. Congress have not had the time to examine the data used by
scientists, paleoclimatologists, and statisticians nor do they have the
inclination to do so, to look at that data that is used to predict the
probability that the temperature of one century is warmer or cooler than
that of another century.

Now, the United Nations Intergovernmental Panel on Climate
Change is the world body with most of the interest and does focus on this
subject of global warming. And it is the body that most people look to
on this subject. Now, for many years the Intergovernmental Panel on
Climate Change used a chart that clearly shows the temperature from
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1000 A.D. to about 1450 A.D., that the temperatures during that period
were significantly warmer than the latter part of the 20™ Century, or the
late 1990s. Now, in 1998 and 1999, a paleoclimatologist, Dr. Michael
Mann, with Raymond Bradley and Dr. Malcolm Hughes, introduced a
new technique to develop more quantitative estimates of the nature of
climate change since 1000 A.D. and concluded that the late 20™ Century
was the warmest in 1,000 years, that the warming during the late 1990s
was the warmest in over 1,000 years. Now, as a result of that report, the
IPCC incorporated the study with other data which eliminated the
warming period for 1000 A.D. to 1450 A.D. and incorporated a new
graph referred to as the “hockey stick” graph, which shows remarkable
warming in the late 1990s. Now, when Chairman Barton and [ wrote a
letter asking that the Mann report be reviewed by some statisticians,
there was a hue and cry around the country among many people in the
news media that we were being totally political, that all we were trying to
do was gut this issue that global warming is occurring. But I think quite
sincerely that we have a responsibility when public policy decisions
being made on reports like the Mann report and others have such a broad
impact on so much of our society and certainly the Kyoto arguments
were primarily based on this new chart, that the U.S. should be part of
Kyoto. That was an important part of that. And so what we did was, we
asked that Dr. Wegman and a team that he had review these data. Now,
when we did that, Sherry Boehlert, who is a good Republican friend of
ours and is Chairman of the Science Committee, was quite upset about it
and he said I think you all are being political also, and he asked that we
ask Dr. North, who is going to be a witness, and would like for him to be
involved in this data analysis, and he is going to be a witness today also.
But the real purpose of this is that this issue is so important that I think it
is imperative that we hear from all sides and try to get some real
understanding of the strengths and weaknesses of these reports.

Now, Dr. Wegman is going to testify today that the mathematics
used by Mann is incorrect and wrong. Dr. North, I think on page five of
his testimony, says that they have some concerns about it, the math. But
the first witness today is going to be Dr. Edward Wegman, a statistician
from George Mason University, and on his team was Dr. David Scott
from Rice University and Dr. Yasmin Said from Johns Hopkins, and she
is sitting behind him there. Dr. Wegman is Chairman of the National
Academy of Sciences Committee on Applied and Theoretical Statistics,
and at the committee’s request he assembled this ad hoc committee of
statisticians to examine the hockey stick studies and related articles and
his committee report prepared for Chairman Barton and me and the
committee and publicly released this Friday provides important findings
for Congress and the public to consider about the soundness and



openness of climate change research and assessment and I can tell you
right now that his document has been peer reviewed also, and we will get
into that later.

In addition to Dr. Wegman, we have Dr. Gerald North of Texas
A&M University, who will testify on the first panel about the current
state of historical temperature understanding. Dr. North chaired a recent
National Research Council panel on historical temperature
reconstructions and we look forward to hearing his perspective for
improving climate change assessments. And to help us understand some
particulars of the IPCC process, we will hear testimony on the second
panel from Dr. Thomas Karl, who is a coordinating author of the chapter
upon which Dr. Mann and his colleagues worked. Dr. Thomas Crowley
of Duke University will be here and Dr. Hans von Storch, who traveled
from Germany to be with us this morning. Both will provide their views
concerning the questions about the hockey stick study as well as
questions concerning data sharing, transparency and the IPCC process.

Finally, I would like to welcome Mr. Stephen Mclntyre, who will
testify about attempting to understanding just what was behind the
hockey stick graphic promoted by the IPCC. His work is a testament to
the value of open debate and scrutiny.

Now, I have talked about Dr. Mann and we invited Dr. Mann to be
here today and he was unable to be here. We are extending another
invitation for him to come and hope that maybe he will be here next
week. Now, even though Dr. Mann could not come, he specifically
asked us to request Dr. Crowley to testify on his behalf and Dr. Crowley
is with us today from Duke University, and we look forward to his
testimony. But as I said, the real purpose of this hearing is, let us just
open the book. Let us look at everything. Let us look at the criticisms of
all parties and see exactly where we are on this important issue of global
climate change.

[The prepared statement of Hon. Ed Whitfield follows:]

PREPARED STATEMENT OF THE HON. ED WHITFIELD, CHAIRMAN, SUBCOMMITTEE ON
OVERSIGHT AND INVESTIGATIONS

Good morning and welcome. We convene this hearing today to consider questions
that begin with and surround the reliability of two particular studies of historical
temperatures that gained an extraordinary level of public prominence a few years ago,
and recently featured in former Vice President Al Gore’s motion picture, “An
Inconvenient Truth.”

In 2001, the results of these studies were used to promote the view that the very
recent average temperatures of the northern hemisphere were likely the warmest in 1,000
years. The temperature history results were portrayed in what is widely known as the
‘hockey stick’ graph, for its resemblance to the shape of a hockey stick. As a result, these
studies are known as the “hockey stick” studies.
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With its relatively long and even trend for 900 years and then sharp up-tick during
the 20" Century, the “hockey stick” graph effectively undermined what had been the
prevailing view that we had experienced periods of similar or even higher average
temperatures in the past — such as when the Vikings inhabited Greenland.

The fact that the United Nation’s Intergovernmental Panel on Climate Change, or
IPCC, prominently relied upon the graph lent the graph its apparent authority. The IPCC
is an influential international body that conducts scientific assessments for use by
policymakers.

The graph offered a simple and powerful message for the public and policymakers
to understand. It was also a message that some say may have been based on faulty
methodology. The “hockey stick” studies formed the basis for the IPCC finding in 2001
that the 1990s were likely the warmest decade of the millennium and 1998 likely the
warmest year during that time. Some of today’s witnesses will describe in detail that the
“hockey stick” studies were critically flawed and could not support the findings reached
by these studies.

Had the ‘hockey stick’ studies remained in the niche of climate change journals, we
would not be holding this hearing. Instead, we are here because the questions
surrounding these studies relate directly to the strength of the findings in the first place.
What does the “hockey stick” story say about the reliability of these studies for
policymakers?

Last summer, Chairman Barton and I inquired into this matter after we learned that
the lead author of these federally funded studies — Dr. Michael Mann -- to share the
computer code he used to generate his results with researchers who sought to replicate the
result of Mann’s studies. The researchers, one of whom will testify today, reportedly
could not replicate his work based on what the study said. The researchers nevertheless
identified several methodological and data problems with the work.

How critical were these problems identified by these researchers? Were the
problems undetected because Dr. Mann assessed his own work in an IPCC report?

These are serious questions, and the answers contain broad implications for global
policy on climate change. We should ensure that science is providing us with reliable,
balanced, well-considered, and unbiased answers.

Today, our witnesses will help us address these critical questions.

I want to welcome, especially, Dr. Edward Wegman, a statistician with George
Mason University, who will lead off the first panel this morning. Dr. Wegman is
Chairman of the National Academy of Sciences Committee on Applied and Theoretical
Statistics. At the Committee request, Dr. Wegman assembled an ad-hoc committee of
statisticians to examine the hockey stick studies and related articles. His committee’s
report, prepared for Chairman Barton and me and publicly released this past Friday,
provides important findings for Congress — and the public — to consider about the
soundness and openness of climate change research and assessments. The Wegman
Committee not only identified fundamental flaws in the “hockey stick” studies, it also
addressed the larger point that climate change studies, like any work with potentially
large policy implications, must be subject to careful and broad scrutiny.

Dr. Wegman and his team performed their work completely independent of the
Committee and without charge. I believe Dr. Wegman’s team has done a great public
service and their work should help us improve how we discuss climate change when
crafting policy.

Additionally, Dr. Gerald North, of Texas A&M University, will testify on the first
panel about the current state of historical temperature understanding. Dr. North chaired a
recent National Research Council panel on historical temperature reconstructions, and I
look forward to hearing his perspective for improving climate change assessments.

To help us understand some particulars of the IPCC process, we’ll hear testimony on
the second panel from Dr. Thomas Karl, who was a coordinating author of the chapter
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upon which Dr. Mann and his colleagues worked. Dr. Thomas Crowley, of Duke
University, and Dr. Hans von Storch — who traveled from Germany to be with us this
morning — both can provide their considered views concerning the questions about the
“hockey stick™ studies, as well as questions concerning data sharing, transparency, and
the IPCC process.

Finally, I’d like to welcome Mr. Steven Mclntyre. Mr. Mclntyre will testify about
attempting to understand just what was behind the hockey stick graphic promoted by the
IPCC. His examination of the facts underlying the assessments’ claims really initiated
some of the important questions concerning the scrutiny provided by climate change
assessments. His work is a testament to the value of open debate and scrutiny. His
perseverance should be commended.

Let me add that we did invite Dr. Mann to this hearing, but his attorney explained
that he was unavailable, on family vacation. Dr. Mann suggested Dr. Crowley could
come in his place. We do hope to have Dr. Mann at a future hearing, however.

At the end of the day, the issues of climate change require open and objective
discussion. Some of the work we’ll consider today points to the value of policy decisions
that are informed by sound science and objective advice.

I’ll now yield to Mr. Stupak, our ranking member, for his opening statement.

MR. WHITFIELD. At this time, I would like to recognize Mr. Stupak
of Michigan for his opening statement.

MR. STUPAK. Thank you, Mr. Chairman.

It is a little bewildering to me why the committee is holding its very
first hearing on global warming to referee a dispute over a 1999 hockey
stick graph of global temperatures for the past millennium. Mr.
Chairman, in your opening statement you claim that Dr. Mann’s hockey
stick report of 1999 was the basis for the Kyoto Accord. According to
my recollection, Kyoto was in 1997, so it could not have been the basis
for the Kyoto Accord.

So as we will hear at this hearing today, global warming science has
moved on since Dr. Mann put forth his study in 1999. Dr. Mann, who
did this study, has made changes and even such diehard opponents as
President Bush now actually admit that global warming exists and must
be addressed. Congress is particularly ill-suited to decide scientific
debates. There has been no attempt by this committee to obtain an
unbiased view of the work done by Dr. Michael Mann, the author of the
hockey stick research. Dr. Mann, who has done additional work with his
methodology since 1999, is not even here to confront his critics because
the Majority would not even postpone this hearing until Dr. Mann could
be available. Moreover, it was known from the beginning that Dr. Mann
used a new methodology and proxy material to reconstruct temperatures.

Paleoclimatologists, those who try to reconstruct ancient climates,
are not working with instrumental measurements of temperature as we
have today. Paleoclimatologists are looking at tree rings, ice cores, bore
heads and historical records to attempt to determine what happened in an
earlier time. That is all the research materials paleoclimatologists have
and it is an admittedly imprecise science. It should not surprise us if the
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initial work in a new field can be improved. What should surprise us is
that Dr. Wegman’s report focuses on critiques of Dr. Mann’s first work
in 1998 and 1999, even though the field of large-scale temperature
reconstruction has advanced since that time.

The Majority paid for a report to independently verify the critiques
of Dr. Mann’s 1999 research by a statistician but without any input from
a climatologist. The Majority left it to the Science Committee to ask the
National Academy of Sciences to do a full review of all the science
represented. The Majority made no effort to verify whether the patterns
in global temperatures detected in the Mann study were valid or
coincided with conclusions of other researchers in global warming.

It is now 7 years since the original work was published and much
additional work has been done by Dr. Mann and others. As we will hear
from Dr. North, who chaired the NAS study, the patterns were verified
with certainty for recent years but less certain for the years 1000 to 1600
A.D. That is to be expected because there is less data from this long ago
era. Dr. Wegman has an eminent background in statistics and he
believes that statisticians should be included in the research teams of all
these studies because statisticians can make studies better. Perhaps they
can. Dr. Wegman says Dr. Mann didn’t center his data properly.
Perhaps he didn’t. But we note that Dr. Wegman’s work is not yet
published or peer reviewed so it is very difficult for us to evaluate his
work. Dr. Wegman’s criticism of Dr. Mann should have been
interdisciplinary and include a statistician can also be said of Dr.
Wegman’s work. Dr. Wegman did not have a climate scientist on his
team. However, Dr. Wegman has decided to go beyond his statistical
expertise to hypothesize that Dr. Mann was allowed to publish and
defend his work because of the small “social network” of
paleoclimatologists who work with each other and protect each other. I
want to emphasize that this is simply a hypothesis. Mr. Chairman,
whatever the purpose of this hearing is, it is not to hypothesize about the
impact of professional scientific relationships on research unless we have
some hard objective evidence.

We in Washington know all about undue influence on government
scientists. A political appointee at NASA just recently tried to keep
James Hanson, a veteran atmosphere scientist, from discussing the dire
consequences of global warming by threatening dire consequences to Mr.
Hanson’s employment status. The science content has been changed on
NASA and other government websites because it didn’t fit the
Administration’s world view. This fact ought to be of much more
interest to this committee, the Oversight and Investigations Committee,
than hypothesis about scientific social networking.
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And with that, Mr. Chairman, I would yield back the balance of my
time.

MR. WHITFIELD. Mr. Stupak, thank you. I also want to thank you
for pointing out an incorrect statement that I made. I said something
about the hockey stick being the impetus for Kyoto. Kyoto certainly
started way before the hockey stick but the hockey stick graph did add
impetus to the argument for the adoption of Kyoto, so I want to thank
you for that. Also, I would point out that the committee did not pay Mr.
Wegman for this report, we simply contacted him asking him to review
it.

At this time I recognize the full committee Chairman, Mr. Barton.

CHAIRMAN BARTON. Thank you, Mr. Chairman. I have a written
statement, I am going to use some of it, but I want to speak
extemporaneously briefly based on what my good friend from Michigan,
Mr. Stupak, just said.

The purpose of oversight and investigation is to do exactly that, to
oversee the jurisdictional issues before this committee and when it seems
to be called for to investigate issues that arise because of the oversight.
There has been a disagreement for a number of years in the community
at large about the issue of global warming. In this Congress, there has
been a disagreement between the Chairman of the Science Committee
and myself about that issue. That is normal and that is not anything that
is a negative. But there were some statements made about a specific
report by a number of people that basically use that report to come to the
conclusion that global warming was a fact and that the 1990s was the
hottest decade on record and that one year, 1998, was the hottest year in
the millennium. Now, a millennium is a thousand years. That is a pretty
bold statement. So Chairman Whitfield and myself decided, let us take
this report that is the basis for many of these conclusions and has been
circulated widely and once it is in the mainstream, it is stipulated that
because of that, everything else follows and let us see if it can be
replicated. Let us see if in fact the facts as purported in that report are in
truth the facts.

Now, I have not seen Dr. Wegman until I walked in this room. I
have not talked to him on the phone or in person or any of his
collaborators. I may have seen Dr. North at Texas A&M since I went to
Texas A&M. I don’t recall it but it is possible. He has got enough white
in his hair that I could have been one of his students and I wouldn’t
remember it, so [ can’t stipulate that I have never met him but I can
stipulate that I have never met Dr. Wegman. We asked to find some
experts to try to replicate Dr. Mann’s work. Now, to their credit, when
Dr. Wegman agreed to do it, he asked for no compensation. I don’t think
we have even paid him for the fax paper that he has used. He picked
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some eminent statisticians in his field and they studied this thing. Had
their report said Dr. Mann’s data can be replicated, his conclusions are
right on point, he is totally correct, we would have reported that, but that
is not what they said. Now, I took statistics at Texas A&M and I also
took them in graduate school. I made A’s and B’s, but I really didn’t
understand it but I kind of understand it. And according to Dr. Wegman,
Dr. Mann made a fundamental error. He decentered the data. Now, to
the average person, that doesn’t mean squat. What does “decentered the
data” mean? What it means apparently is, he moved it off center a little
bit by enough that it really makes a difference and then using some
statistical techniques that instead of looking at all the variables and in a
complex system like climate you are going to have lots of variables, he
chose one or two as the principal variables and used those to explain
everything else, and Dr. Wegman and his colleagues who as far as |
know have got no axe to grind, have said the Mann study is flat wrong.
Now, it may be wrong just kind of unintentionally. Dr. Wegman doesn’t
say there is any intent to deceive but he says it is flat wrong. Now, if that
is not the purpose of the Oversight Subcommittee of the Energy and
Commerce Committee that has got jurisdiction over energy and
environmental policy for the United States of America, then I don’t know
what this subcommittee should be doing.

So I want to thank Dr. Wegman and his colleagues for giving us an
unvarnished, flat out non-political report. Now, admittedly, that report is
going to be used probably for political purposes but that is not what he
did, and I want to thank Dr. North for the work that he did in this
document. Now, it is a lot thicker than Dr. Wegman’s document, and Dr.
North and his colleagues have kind of looked at the same subject and
they have come to a somewhat little--they are little bit more, I don’t want
to use the technical term wishy-washy but they are kind of on both sides
of it, but even Dr. North’s report says that the absolute basic conclusion
in Dr. Mann’s work cannot be guaranteed. This report says it is
plausible. Lots of things are plausible. Dr. Wegman’s report says it is
wrong.

Now, what we are going to do after today’s hearing, we are going to
take Dr. Wegman’s report, and if my friends on the Minority want to
shop it to their experts, so be it. We are going to put it up there, let
everybody who wants to, take a shot at it. Now, my guess is that since
Dr. Wegman came into this with no political axe to grind, that it is going
to stand up pretty well. If Dr. Mann and his colleagues are right, their
conclusion may be right--Dr. Mann’s conclusion may be right but you
can’t verify it from his statistics in his model so if Dr. Mann’s conclusion
is right, it is incumbent upon him and his colleagues to go back, get the
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math right, get the data points right, get the modeling right. That is what
science is about.

So I want to thank you, Mr. Chairman, for holding this hearing. I am
planning to participate fully and extensively. I have got a whole series of
questions. I stayed up half the night studying all the various documents
so I hope that by the end of today we can shed some light on a subject
that is very, very important to the future economic and health
consequences for this country. Thank you, sir.

[The prepared statement of Hon. Joe Barton follows:]

PREPARED STATEMENT OF THE HON. JOE BARTON, CHAIRMAN, COMMITTEE ON ENERGY
AND COMMERCE

Thank you, Chairman Whitfield. Today’s hearing on the hockey stick temperature
studies will show why we need to question the quality of climate assessments for policy
makers.

This Committee frequently confronts some of our Nation’s most consequential
public policy questions affecting the quality of human health, our economy, and our
environment. However, no issue we deal with has more potential to affect the American
people than climate change.

Meanwhile, the compounding costs to the U.S. economy posed by some proposals
for reducing greenhouse gas emissions could rock our economy, drive manufacturing off-
shore, and spike domestic consumer energy costs.

That is why we need to be sure that we have a solid factual basis for whatever
decisions we make in this area.

The report we are about to receive indicates that the social and statistical
underpinnings of key climate-change work are prone to produce error.

I look forward to hearing from all of our witnesses because we have important work
to accomplish today. I would especially like to thank Dr. Edward Wegman who, on his
own time and his own expense, assembled a pro bono committee of statisticians to
provide us with independent and expert guidance concerning the hockey stick studies and
the process for vetting this work.

Dr. Wegman and his committee have done a great public service. Their report, with
clear writing and measured tone, has identified significant issues concerning the
reliability of some of the climate change work that is transmitted to policymakers and
characterized as well scrutinized. The Wegman Committee report will be the centerpiece
of today’s hearing.

These ‘hockey stick’ studies were the linchpin for what became widely acclaimed as
the consensus view of the earth’s temperature history during the past thousand years. It
was presented as part of the leading climate assessment for public policy makers around
the world — the United Nation’s Intergovernmental Panel on Climate Change, or IPCC.

Both good science and good public policymaking demand that scientific work
withstand independent and impartial scrutiny. Information that is not scientifically sound
is just not acceptable. Indeed, it appears that some of the authors of the IPCC assessment
dealing with global temperature history were not independent or impartial. They also
happened to be the authors of the hockey stick studies, themselves. The researchers then
declined to provide the information necessary to replicate their work, a fundamental
failure in reliable science.

The “hockey stick” studies were supported by Federal grants and were central to a
prominent finding in an influential assessment. In my view, if Congress is going to make
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policy decisions based on the authority of climate change assessments, we cannot fail to
wonder how they have been formulated. Asking questions is at the core of what we do.

Our central question is: Can we count on hockey stick studies? That answer from
Dr. Wegman and his panel appears to be, “No.” And it doesn’t appear to be a matter of
overlooking the researchers’ written caveats about their particular work; rather, the
Wegman panel has identified a fundamental error of methodology. If that finding holds
up, it will highlight a mistake that lay dormant for years as a closed network of
supportive colleagues saw and heard what it wanted. It took scientists outside the network
to identify the core problems, both in the studies and in the [IPCC assessment.

Congress is in the business of making policy decisions that affect the lives of real
people. Science provides us with the answers to many policy questions, and we need to
trust it. I do trust science, and I trust it most when it is transparent, open to question, and
eager to explain. When research is secretive, automatically and aggressively defensive,
and self-reinforcing, it becomes easy to distrust.

As Chairman of the Energy and Commerce Committee, which holds a key role in
any policy making relating to climate change, I believe it is incumbent on this Committee
must ensure that the very best information is available to make its decisions.

Caveats and uncertainty are facts of life, and not only in science. We deal with
complicated science and research-based decisions and uncertainty in every area of our
jurisdiction. Some of the most troubling work we confront — on bioterror or radiological
risks for example — present very tough and complicated issues for us to assess.

Good science is built on healthy skepticism, and good scientists don’t hide from
questions. They invite them. Asking questions to establish the validity of scientific
studies — especially those with enormous policy implications — is why we are here today.
The caveats and uncertainty are never going to be eliminated, but we would like to know
whether the facts or caveats contained in these sophisticated climate assessments have
been adequately and independently scrutinized.

Heads-I-win, tails-you-lose science can produce any answer that is desired, but
that’s hardly the way to make multi-billion-dollar decisions. This is a vitally important
matter. When we deal with global warming, we need to know that the underlying studies
constitute reliable science. The taxpayers depend on it. My grandchildren depend on it.
The planet depends on it.

I want to extend my thanks to all the witnesses for appearing today, and I look
forward to their testimony.

MR. WHITFIELD. Thank you, Mr. Chairman. At this time I
recognize Mr. Inslee of Washington.

MR. INSLEE. Thank you, Mr. Chairman.

America is fully capable of dealing with global warming but not if
Congress engages in snipe hunts, arguments about how many
statisticians can dance on the head of a pin rather than figuring out what
our energy policy should be to get a handle on global warming.

Now, why are we in this exercise for doubt? I refer you to the first
slide I have, which is a memo from the tobacco industry when they were
fighting the clear, unalloyed science that tobacco was bad for you. Here
is a memo from one of their people: “Doubt is our product.” And those
who decide that America should stay quiescent, do nothing about global
warming, doubt is their product.
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Why should we deal with this? What we are going to find out today,
I hope, we can spend weeks debating the statistics behind one particular
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study but what we will find is that every single study ever that has looked
at proxy data for temperature has indicated we are in a unique
circumstance and carbon dioxide is going through the roof which you
will see from these studies, multiple of which are on this slide. Next
slide.

CO, in 2100
(with business
as usual)

Temperature co,
difference from concentration €O, now
now °C (ppmv)

Source:
Global Change
Research Program

qchrnﬁlo
»dl Solutions

What we find now is that CO, is going through the roof. No one in
this room will say otherwise. The first bottom circle is where we are
today. It is higher CO, levels than any time in the last 160,000 years.
Every single scientist in the world agrees to that fact, and by 2100 the
circle on top, it will be almost twice as it has ever been in the last
200,000 years. Every single scientist in the world agrees to that fact, and
because CO, drives climate, because it drives temperature, we ought to
get out of this posture of the ostrich and assume the posture of the eagle
to do something about global warming. Next slide, please.
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Increased CO,/Decreased pH: Effect on Corals

Increased CO, may have a direct
effect on hard corals to build reefs

Corals cannot secrete stable forms of
calcium carbonate (especially
aragonite) at lower pH

BIOSPHERE-2: Coral calcification
rates may be reduced by 21% - 40%
during 1880 - 2065 due to changes
in atmospheric CO,

| Knock on effect on whole coral
ecosystem

Extensive cold water corals have
recently been discovered on the
| European Shelf

Kinsey 1991; Andersson 2003; Suzuki 2003; Leclercq 2000; Langdon et al. 2003

I want to point out something that is very important in today’s
discussion. We can spend years debating what the temperature was on
July 18, 972, but what we ought to know is that our putting CO, into the
atmosphere is destroying the world’s oceans regardless of the
temperature. The new science shows that the CO, that we put in the
atmosphere is acidifying the oceans. The oceans have 23 percent more
hydrogen ions that create acidic conditions than any time ever that we

know of in human history, at least. Next slide, please.
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Aragonite Saturation Levels in 1765
= Shallow Coral

* Deep Coral | ) | ) ) )

60°

IS
o
ADEQUATE

40°N

20°N

MARGINAL

0°

LATITUDE

o
n
LOW

20°8

60°8

EXTREMELY LOW

80°8

100°E 150°E 1600W 110°W 60°W
LONGITUDE

Saturation levels provided by Orr ct. al. Submitted

The result of that is that when the oceans become more acidic, it
becomes much more difficult for any life including plankton, coral reefs,
clams, oysters, you name it to form shells including plankton, which is
the basis of the entire food chain of all the protein we get out of the
oceans. Next slide, please.
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Aragonite Saturation Levels in 1994
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What this shows is the pH level of acidity is changing. Next slide,
please.

Aragonite Saturation Levels in 2099
« Shallow Coral

* Deep Coral | | ) | ) |

o
=Y
OPTIMAL

IS
o
ADEQUATE

60°N

40°N

20°N

MARGINAL

0

LATITUDE

o
th
LOW

20°8

40°8

60°8

EXTREMELY LOW

80°8
05

100°E 150°E 160°W 110°W S0°W
LONGITUDE

Saturation levels provided by Orr et al Submitted



16

So that by the year 2099, conditions in the ocean may not support
any coral reefs healthy anywhere in the world. This doesn’t have
anything to do with Dr. Mann’s report. Even if temperatures did not
change one-half a degree, the oceans are becoming acidic that may not
support the protein that we depend on in the world if we don’t act and if
this committee continues to act like an ostrich. Next slide, please.

Sea Ice Thickness (10-year average)
1950's 2050's
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1955 volume
[ ) 54% of l
\
100 200 300 400 500 1955 volume

Why are Americans rejecting this doubt they see with their own
eyes? Polar icecaps shrunk in density--next slide, please--in the last 12
years.
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GREENLAND ICE SHEET MELT EXTENT

Greenland is melting at unprecedented rates. Next slide, please.

SUMMER ARCTIC SEA
ICE BOUNDARY IN 1979
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The polar icecap has shrunk 20 percent in the summer. The red line
shows where it used to be. The white is where it is now. Next slide,
please. We have run out of slides. Well, maybe I ought to talk then.

This is very disturbing to me that when the entire world scientific
community has reached a conclusion with high levels of certainty that
carbon dioxide is going to astrospheric levels, unprecedented in world
history, and that when we know beyond a shadow of a doubt the levels of
carbon dioxide ultimately will drive temperature changes to areas we do
not want to see, that instead of really engaging Congressional talent in
figuring out how to deal with this problem, we try to poke little pinholes
in one particular statistical conclusion of one particular study where the
overwhelming evidence is that we have to act to deal with this global
challenge.

It is not fitting for this Congress, America that should lead the
technology that drives the energy future of the world, to sit here to ask
these fine statisticians to go into mind-numbing detail about whether this
particular year was hotter than it was in 980. I don’t care whether this
year or yesterday was the hottest day. It was pretty hot here yesterday,
but I don’t care whether it may have been hotter in 980. What I care
about is whether there will be snow in the mountains for my kids and
grandkids to ski on 50 years from now, and there is not going to be
unless this Congress pulls its head out of the sand and acts.

So I look forward to the day that we have a Congress that will adopt
the position that we need to deal with technology rather than statistical
recreations of the tobacco industry’s effort to create doubt. Thank you.

MR. WHITFIELD. Mr. Bass.

MR. BASS. Thank you, Mr. Chairman, and thank you for holding
this hearing.

I want to start by saying that in my opinion, there is absolutely
nothing inappropriate about the subject of this hearing, and although the
data may be mind-numbing, nonetheless there are those--1 am probably
not one of them--who really get into going through the data and the
details and so forth to try to figure out what the problem is. Ultimately,
the issue underlying the hearing today and any others that we have is not
going to be about math, it is going to be about the effect of the extraction
of enormous quantities of hydrocarbons from the middle of the Earth and
from underground and the combustion of those hydrocarbons and the
resultant impact that that has, if any, on the climate of the world.

Now, in another life when I used to sell architectural panel products
for buildings, I was often asked by a customer whether or not the panel
that I was trying to sell passed the ASTM, American Society for Testing
Materials, E84 test, and I always used to respond because, of course, we
couldn’t afford to have that test conducted, I used to say well, it hasn’t
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but I subjected it to what I called the elephant foot test and I built--every
fall I burned a huge pile of brush in my field on the farm I live on and
one year I just took one of the panels that I planned to sell and I threw it
on top of the pile and it sat there for 30 minutes and nothing happened.
Is that satisfactory? Well, we can spend I think a productive period of
time talking about the basis upon which the data was developed to
determine the Mann report or the Wegman report or Dr. North’s report
and so forth, but ultimately I think we need to recognize that there is a
problem and anyone who denies the existence of any problem associated
with the release of these hydrocarbons I think really needs--I want to be
friendly about this--really needs to rethink that premise. There is
something going on and I think finding out what that something is and
then trying to debate a policy whereby we address that issue is
constructive.

So I want to thank my friend from Kentucky for holding this hearing
and I look forward to hearing the witnesses’ testimony, and I yield back.

MR. WHITFIELD. Thank you, Mr. Bass. At this time I recognize Mr.
Waxman of California.

MR. WAXMAN. Thank you very much, Mr. Chairman.

The party that is in the majority selects the Chairman of the
committees and the subcommittees and they can decide what priorities
ought to be given to different issues and what hearings are to be called.
Now, in the past 12 years, we have had study after study after study
raising genuine concern about global warming and climate change. The
Energy and Commerce Committee is a committee that has legislative
jurisdiction over this issue. So for the past 12 years this committee has a
very amazing record on this issue. This is only the second hearing in 12
years. The first one was to look at the very intricate issue of modeling on
predictions of climate change and this one is to look at studies from 1998
and 1999 to see whether those studies are refuted by the work of the two
gentlemen before us today. We have not held a hearing looking at what
is the overwhelming scientific consensus that global warming is real and
is caused by humans. We have not focused on some of the important
recent scientific news on global warming such as a study showing that
climate change is causing increased wildfires in the American West or
the recent studies that show that global warming is leading to more
intense hurricanes.

The committee could go a step further by examining the practical
solutions that could begin to reduce our greenhouse gas emissions, and if
the committee leadership wanted to conduct important and nonpartisan
oversight, it could investigate why a former employee of ExxonMobil
operated out of the Bush White House to sow doubt in government
publications on global warming. Instead, this committee is doing what
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the deniers of global warming would have us do, ignore all the important
questions and divert ourselves to a ridiculous effort to discredit a climate
scientist and two studies he published eight years ago.

Chairman Barton began this dubious investigation in June of 2005
when he sent a letter demanding the funding for every study that had
ever been conducted by Dr. Michael Mann, demanding he turn over all
of the data for all their research and made over burdensome and intrusive
requests. The Washington Post accused our Chairman of conducting a
witch hunt. The Chairman of the Science Committee, Sherwood
Boehlert, called the investigation “misguided” and “illegitimate.” Well,
oftentimes when we have scientific disputes we ask the National
Academy of Sciences to review the matter. Instead of asking them--even
though they offered their services to help resolve controversy--the
Academy wasn’t called on by this committee but by Representative
Boehlert’s committee and the Academy issued its report last month and
they found that they largely upheld the findings of Dr. Mann.

So I have to submit that I don’t find this hearing to be one about
truth. It is about sowing doubt and spreading disinformation, and I
chaired all those committees over the years where I heard from tobacco
executives who always insisted on having their scientists come in and
say it is only coincidental that more cancers and other diseases seem to
afflict smokers but there is no causal relationship. Not only is this
hearing not legit in trying to deal with an important issue, it isn’t even
fair. We are going to hear people attacking Dr. Mann but we are not
going to have Dr. Mann here to confront the accusations against him.
That is not science where you hear only one side. Science is hearing
both sides, looking at the evidence, reaching conclusions based on the
evidence. Dr. Mann was willing to testify before the committee but his
schedule would not be accommodated. Global warming is an incredibly
serious problem and this is not a serious hearing.

I would submit that if you have doubts, fine, but prudent people
would start doing something in case your doubts on the Republican side
of the aisle are wrong. We would start taking measures to reduce these
greenhouse gas emissions that seem to be causing enormous damage to
our planet and a threat to human life. Instead, we are looking at reports
from 8 years ago and trying to debunk them. That is not an indication to
me, that and the 12 years of inaction by this committee, that there is any
interest on behalf of the Republican leadership to come to terms with
what is not a partisan issue at all but one that is a very important issue for
us to address.

[The prepared statement of Hon. Henry Waxman follows:]
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THE PREPARED STATEMENT OF THE HON. HENRY WAXMAN, A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF CALIFORNIA

Today, the Subcommittee holds only the second hearing on global warming in the
Energy and Commerce Committee since the Republicans took over the House of
Representatives in 1995. With so many important aspects to global warming and twelve
years of virtual inaction, there's a lot of important work for the Committee to do.

It could start by highlighting the overwhelming scientific consensus that global
warming is real and is caused by humans. Or it could focus on some of the important
recent scientific news on global warming, such as the study showing that climate change
is causing increased wildfires in the American West or the recent studies that show that
global warming is leading to more intense hurricanes.

The Committee could go a step further by examining the practical solutions that can
begin to reduce our green house gas emissions. And if it wanted to conduct important
and non-partisan oversight, it could investigate why a former employee of ExxonMobil
operated out of the Bush White House to sow doubt in government publications on global
warming.

Instead, the Committee is doing exactly what the big oil companies hope for it to
do...it ignores the important questions and diverts to a ridiculous effort to discredit a
climate scientist and a study he published eight years ago.

Chairman Barton began this dubious investigation when he wrote Dr. Michael Mann
and several other researchers in June 2005. He demanded to know the source of funding
for every study they had ever conducted, demanded they turnover all of the data for all of
their research, and made other burdensome and intrusive requests.

The Washington Post accused Chairman Barton of conducting a witch hunt. The
Chairman of the House Science Committee Sherwood Boehlert called the investigation
“misguided” and “illegitimate.” And the nation’s premiere science organizations quickly
condemned the investigation. The American Association for the Advancement of
Science wrote to Chairman Barton stating that his letters “give the impression of a search
for some basis on which to discredit these particular scientists and findings, rather than a
search for understanding.”

The National Academy of Sciences also weighed in, stating that Chairman Barton’s
approach was “intimidating” to researchers and offering the services of the Academy to
help resolve the controversy.

Ironically, it wasn’t Chairman Barton who took the Academy up on its offer.
Instead, Rep. Boehlert requested the Academy report that was released last month. The
Academy largely upheld the findings of Dr. Mann.

This hearing isn’t about finding the truth. It’s about sowing doubt and spreading
disinformation. The closest parallel is the decades-long campaign of the tobacco industry
to deny that nicotine is addictive and cigarettes cause cancer.

And the hearing isn’t even fair. Today we’re going to attack the work of Dr. Mann,
but we’re not going to give Dr. Mann a chance to confront the accusations against him.
Dr. Mann was willing to testify before the Committee, but his schedule was not
accommodated and so he is going to be tried in absentia.

Global warming is an incredibly serious problem, but this is not a serious hearing.
It’s a diversion and a delaying tactic. And — worst of all — it is a missed opportunity to
begin the process of protecting our children from the catastrophic effects of global
warming.

I know that the Chairman of this Subcommittee has never accepted the science about
global warming. To bolster his argument over the years, he has repeatedly brought to the
attention of the Committee, the views of Gregg Easterbrook and his book, “A Moment on
the Earth.”
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So, I just want to make sure that the Chairman is aware of Mr. Easterbrook’s op-ed
from May 26, 2006, in which Mr. Easterbrook announces that he has changed from “a
skeptic to a convert.” He says that it is “case closed,” and that a strong scientific
consensus shows that global warming “is a real phenomenon posing real danger.”

I am glad that Mr. Easterbrook has revisited his views and corrected them
accordingly. I hope the Chairman is willing to do the same.

MR. WHITFIELD. Dr. Burgess, you are recognized.

MR. BURGESS. Thank you, Mr. Chairman, for the recognition. I
thank the Ranking Member for pointing out that partisanship has no
place in this debate and I hope we won’t see it again this morning.

I will point out just for the record that Dr. Mann has been invited to
appear before this committee before this hearing this morning. He
couldn’t be here. Apparently he is on vacation that couldn’t be
interrupted and maybe he can be here next week, and if he can be here
next week, we will certainly be grateful to hear from him, but fortunately
we do have his number one colleague, Dr. Crowley, on our second panel
and I am grateful for that as I am sure the Minority is as well.

Again, | thank the Chairman for the recognition and I want to thank
all of our witnesses for taking their valuable time to be with us here
today. I know there are many other productive activities you could have
been doing. And we have already heard from our friends on the other
side of the room that there does indeed currently exist an international
consensus that global warming exists and that human beings have caused
it. They didn’t say so but I would further extrapolate that it is Americans
that have caused it and it is probably one American in particular and he
lives in the White House. But I think it is fair to point out that no such
consensus exists.

The Earth has been heating and cooling for millions of years. There
have been big ice ages, little ice ages and it is fair to say that in between
those two cooling events it probably even got a little warm. The Earth’s
climate is cyclical and we have only been paying attention during the
past few hundred years. With the cyclical nature of the Earth’s climate,
it is plausible to say that the Earth’s temperatures would be on the rise
today regardless of what humans did or didn’t do. Thirty-five years ago,
I was a freshman in a geology class and we learned how the Earth itself
was spun off as a hot ball of gases and gradually cooled and it was
postulated that the Earth had been cooling ever since and indeed perhaps
Armageddon would come one day not as a fire or as a flood but as we
cooled into that last ice age. Now we have global warming staring us in
the face.

I am not saying we should completely dismiss fears of global
warming as an inaccurate science. I think that it merits thoughtful and
serious debate and we owe the subject matter thoughtful and serious
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debate. Part of my problem with the whole process is, that it seems that
the cleaner we make our energy generation capability, and indeed we
have cleaned our energy generation capability over the years, and the
Ranking Member can take considerable credit for that with legislation
that he has passed, but now we want to come up against an obstacle that
nothing can come out of those pipes, we have already taken out the
VOX, the NOX, the SOX, the POX, the TOX. Now it is the carbon
dioxide and water that are coming out of those smokestacks that has to
be stopped, and it is interesting that later today--we have a mechanism to
stop the carbon dioxide from coming out of those stacks and later today
we are having a hearing in the Energy and Air Quality Subcommittee of
this same Energy and Commerce Committee on the Yucca Mountain
nuclear waste repository. One of the reasons why Yucca Mountain is so
important is because of the increasing importance of nuclear power in
our national fuel mix as an emissions-free, carbon-free-emissions source
of power.

In fact, I would submit that along with the passage of the Clean Air
Act in the past few decades, perhaps one of the greatest missed
opportunities--if the Clean Air Act was an enacted opportunity, one of
the great missed opportunities was abandonment of nuclear power in the
late 1970s and allowing other countries to get ahead of us in that regard
so now that our dependence on foreign oil--and we knew in the 1974
embargo that dependence on foreign oil was not a good foreign policy
strategy and yet for whatever reason we have lagged with development
of nuclear fuel, so I am grateful we are having that hearing later on
today.

It is false to presume that a consensus exists today or that human
activity has been proven to cause global warming, and that is the crux of
this hearing. What we are here today to discuss is the broader issue of
the use of sound statistical analysis and the peer review process through
the lens of the hockey stick temperature studies, but the focus of our
hearing today is to examine the statistical analysis and methodology used
when evaluating the influential report on global warming written by Dr.
Mann. As the U.S. Congress and even the international policymaking
bodies look to the scientific community to provide information and
analysis, it is especially important to make certain that the processes are
in place to ensure that we are using sound and unbiased science that has
undergone rigorous peer review process.

I would point out that simply turning off the electrical generation
plants that provide the air conditioning back in my district would not be a
viable option. I would submit that the good people of California got
upset when some people in Texas turned off their electrical generation
plants a few years ago. I don’t see that as a viable option. Should we
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move to other methods? Perhaps, but we need to do so in a sound and
scientific manner.

With that, Mr. Chairman, I will yield back.

MR. WHITFIELD. At this time I recognize Ms. Baldwin of--okay,
Ms. Schakowsky.

MR. STUPAK. Mr. Chairman, before we do that, if I may, I would
like to put into the record a letter from Georgetown University Law
Center Institute for Public Representation explaining why Dr. Mann
cannot be here on such short notice from the committee and other dates
he was available to testify. I would like to put that in the record, a
follow-up of the statements that he is on vacation, which is not true.

MR. WHITFIELD. We would be happy to do so unless--

MR. STUPAK. Thank you.

MR. WHITFIELD. --there is objection. Is there objection to this going
in? Thank you.

MR. STUPAK. This letter of July 19 was provided actually by fax to
Mr. Spencer and Mr. Paoletta.

[The information follows:]
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GEORGETOWN UNIVERSITY LAW CENTER
INSTITUTE FOR PUBLIC REPRESENTATION
600 New Jersey Avenue, NW, Suite 312
David C. Viadeck Wn:rhilngmn. Dcmzoz‘?;;g;l:
1 el ephone: o

Director TDD: 202-662-9538
Fax: 202-662-9634

July 13, 2006

By Telecopier (202/225-1919) and US Maii

Peter Spence

Mark Paoletta

House Committee on Energy and Commerce
2125 Rayburn House Office Building
Washington, DC 20515

Dear Peter and Mark:

I 'am writing because I did not hear back from you yesterday afternoon about the
committee’s scheduling of a hearing on climate control issues for next week. Peter had
contacted me on Friday, July 9, 2006, to extend an invitation to my client, Michael E. Mann,
Ph.D., to appear before a committee hearing on July 19. On Tuesday, July 11, I informed Peter
that Dr. Mann would be unable to attend a hearing on July 19 because of prior commitments. 1
also informed Peter that Dr. Mann had identified two climate control scientists who would be
willing to appear instead of Dr. Mann and that both scientists would be able to fully respond to
any questions members of the committee may have. Peter asked me to check whether Dr. Mann
would be available later in the month. I did so. Early yesterday afternoon, during a conference
call, T informed you that Dr. Mann would be available on certain dates in July and August. Mark
said that the committee would consider moving the hearing date and that I would be told by the
close of business yesterday whether the hearing would, in fact, be moved. I have heard nothing
since.

I realize that the scheduling of a hearing is a complicated process and that perhaps you’ve
been unable to finalize a hearing date. 1 do, however, want to make two points clear in the
interim. First, as noted, prior commitments will make it impossible for Dr. Mann to attend the
hearing if it is held on July 19. Second, if the hearing goes forward on the 19th, he would urge
the committee to hear from other climate control scientists who are fully familiar with his work
and who would be fully able to respond to any question that the committee or its staff might have
concerning his work. The two scientists are both well known in their field: Dr. Thomas
Crowley of Duke University and Dr. Caspar M. Ammann of the National Center for
Atmospheric Research. Dr. Mann has communicated with Dr. Crowley and Dr. Ammann and
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both would be available to appear before the Committee on July 19. Their contact information
is set forth in the margin to this letter.'

As we’ve made clear in the past, Dr. Mann stands ready to assist the committee in its
important work. i

Sincerely, =
/s/

David C. Viadeck
Attorney for Dr. Mann

' Dr. Thomas J. Crowley Dr. Caspsar M. Ammann

Nicholas Professor of Earth Systems Science National Center for Atmospheric Research
Duke University Climate and Global Dynamics Division
313 Old Chemistry 1850 Table Mesa Drive

Box 90227 Boulder, CO 80307-3000

Durham, NC 27708 (303) 497-1705

(919) 681-8228

= . VA S N -

MR. WHITFIELD. Ms. Schakowsky.

MS. SCHAKOWSKY. Thank you, Mr. Chairman.

I am glad that we are holding a hearing on global climate change
although I am disappointed in the actual substance of this, and I have a
statement for the record that is prepared but I would like to just say a
couple of things extemporaneously about this issue which I care so much
about.

I guess I would ask about this particular hearing in some ways is,
what is the point? I think that there are certain agreements that all of the
scientific community would adhere to, and one is that climate change,
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the question being how much does human activity contribute to that, but
the climate change is definitely happening, that the Earth is warming
right now and there is a large and robust body of science that documents
that, that even in the Middle Ages it could have been as warm as now
although that is not clear at all, that the temperature is going up and that
climate change impacts are being observed now and are projected to be
of enormous consequence, enormous consequence. If the snow in the
Himalayas melts, which provides water for I think close to a billion
people, this is of great concern.

As a grandmother, I am concerned that my grandchildren may never
see or know about a polar bear in the wild and that the coral reefs are
disappearing. The fact that we are seeing stronger hurricanes and
tornadoes and that there is drought and flood and hunger and
displacement as a consequence, these are things that we know about, and
so the question is, even if human activity is not the principal cause of
global warming, which most scientists do believe that is the case, but
even if it weren’t but we are simply contributing to it, why wouldn’t we
be focusing on now how human activity could reduce the impact of
global warming, how we could help to stem the tide of these devastating
consequences that will hurt all of humanity. Why wouldn’t we be
focusing on that instead of trying to discredit a report that is only one
piece of the evidence that establishes that we are in the midst of a
tremendous change that is going to impact the possibility of life as we
know it on this planet.

We don’t have to be talking about the kinds of devastating changes
in lifestyle that Americans won’t accept. Instead, because of our
ingenuity, always being on the cutting edge of technology and change,
we can manage the changes that are needed in order to sustain life on this
planet. It just makes no sense to me--I mean, we will talk about it and
we will get into it how the Mann statistics that are going to be discredited
actually weren’t used in his final report and we can go into all the details
back and forth about the scientific evidence but it seems to me that this is
a waste of time, that what we ought to be talking about is how are we
going to confront what everyone knows is a real problem, and if human
activity can be changed in some way to ameliorate that problem, for the
life of me I can’t understand why all of us together in a bipartisan way
wouldn’t want to do that.

I have a young person in my district who really is absolutely
obsessed with the issue of global warming. He is a junior high school
student. His mother is worried about him because he worries about it so
much. To me, the answer isn’t explaining to him oh, be happy, don’t
worty, this isn’t really an issue, there is nothing you can do about it. The
answer is, we need to tell young people, the next generation, my



28

grandchildren, that there are things that we can do today, and so I plead
with my colleagues on both sides of the aisle, let us get down to
solutions, not discrediting one tiny piece of the mass of evidence that
says that we are in trouble right now and that literally billions of people,
all the people are on our plant, will suffer if we don’t get down to the
business of finding a solution, so I thank you, Mr. Chairman, for the
time.

MR. WHITFIELD. Thank you. Mr. Stearns, you are recognized for 5
minutes.

MR. STEARNS. Thank you, Mr. Chairman. I think Mr. Stupak put in
the letter of July 14 from Mr. Mann’s lawyer. I would like unanimous
consent to put in the letter of July 13 that preceded that, which if without
objection I would like that--

MR. STUPAK. Well, I guess I will have to object until we see it. Can
we at least see it?

MR. STEARNS. Oh, sure, sure. Yes. You put a letter that came after
the first letter and I thought it would be appropriate if we include that
letter too since that is a day earlier in which he said he could not make
our committee and for whatever reason he couldn’t make it and in fact he
suggested that if we do have this hearing, that we should have Dr.
Thomas J. Crowley, and indeed we took his advice and we got Dr.
Crowley. He is going to be on the second panel, so we took Dr. Mann’s
advice, we got the people he wanted, and I am sure, Mr. Chairman, other
people had to cut their vacation short to be here, perhaps even Dr. North
did. This is a time when a lot of us are taking vacations, not necessarily
Members of Congress who are into a campaign mode but the rest of you
perhaps are doing that, and I can understand that, but the letter Mr.
Stupak put in said that he would not even show up on the 27", The letter
I am putting in says he won’t show up today. Unfortunately, his lawyer
from the Georgetown University Law Center keeps talking about July--I
think in his letter--I don’t have it in front of me but he has a
typographical error in both letters in which he cites Friday, July 9. In all
calendars, July 9 is not a Friday.

MR. WHITFIELD. They are not objecting to the letter.

[The information follows:]
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B el : 202-662-9535
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Fax: 202-662-9634

July 14, 2006

By Telecopier (202/225-1919) and US Mail

Peter Spence

Mark Paoletta

House Committee on Energy and Commerce
2125 Rayburn House Office Building
Washington, DC 20515

Dear Peter and Mark:

I am writing to respond to your proposal, made for the first time yesterday, that the
committee proceed with its hearing on climate change in two phases: first, holding a full-scale
hearing on July 19% to hear testimony critical of the work of Dr. Michael E. Mann and his
colleagues, even though you knew, prior to finalizing the hearing schedule, that Dr. Mann is
unavailable on July 19%; and second, holding a follow-up hearing on July 27" with just Dr.
Mann and Ed Wegman as witnesses. Having read today’s editorial in the Wall Street Journal, 1
find this proposal unacceptable for two reasons.

First, I am concerned that this proposal is grossly unfair to Dr. Mann. As Dr. Mann has
made clear throughout, he is willing to appear before the committee and participate in a full and
fair hearing. Unfortunately, the committee did not contact Dr. Mann until late in the afternoon of
Friday, July 9 While Dr. Mann is unavailable to testify next week, he provided several
alternative dates in July and August on which he is available. He also suggested two scientists
who could testify on his behalf if the committee chose to proceed on July 19™. It is now clear,
however, that the hearing on July 19® is not focused solely on understanding the science of
climate change generally, or even the field of paleo-reconstruction specifically, but is instead
designed to receive testimony critical of the work of Dr. Mann and his colleagues. This concern
is heightened by the editorial in today’s Wall Street Journal, which provides a detailed account
of Wegman’s report. In light of this revelation, it is mystifying that the committee gave Dr.
Mann so little notice of the hearing and decided to schedule the hearing for a date it knew he was
unable to testify, and then propose a second hearing to question Dr. Mann about issues addressed
at the first hearing.



30

2-

This is just not the way we do things in the United States. It is a bedrock principle of
American jurisprudence, enshrined in the Sixth Amendment and elsewhere, that the right to
confront one’s critics --- at the time the criticism is made --- is fundamental. The Wall Street
Journal editorial makes it evident that Ed Wegman and others believe that the work of Dr. Mann
and his colleagues is flawed. To be sure, they are entitled to their views. But because Dr. Mann
is unavailable on July 19%, he will not be able to confront directly witnesses who will come
before the committee to criticize his work. Being required to respond at a later date to
accusations or claims he did not hear is simply unreasonable.

These concerns are heightened by today’s Wall Street Journal editorial, which raises
questions about the goals of the hearing. Although the committee has suggested that it intends to
hold this hearing to delve more deeply into the scientific questions surrounding the “Hockey
Stick” temperature studies, it is now apparent from the Wall Street Journal editorial that the
questions Wegman raises are not strictly ones of science. Wegman’s study was not peer
reviewed, it was not prepared by academics who are experts in climate studies, and, it does not
even appear to acknowledge the recent report by the National Academy of Sciences/National
Research Council which examined the findings of Dr. Mann and others. This omission is
striking since the NAS/NRC report was prepared at Congress’ direction. Wegman argues that
there are statistical flaws that undermine the conclusions drawn by Dr. Mann and his colleagues.
But the National Academy had two expert statisticians on its panel, Dr. Peter Bloomfield,
Professor, North Carolina State University, and Dr. Douglas Nychka, Senior Scientist, National
Center for Atmospheric Research, and the NAS/NRC report rejected precisely those claims.
Unlike Wegman who has no expertise in climate studies, Dr. Bloomfield and Dr. Nychka have
worked for decades as statisticians engaged in climate studies. To compound the problem,
Wegman’s paper appears to simply rehash the already discredited criticism of the work of Dr.
Mann and his colleagues by Steve Mclntrye and Ross McKitrick. The NAS/NRC report
exhaustively reviews those criticisms and finds that they lack merit.

Please let me know if you have questions or would like to discuss this matter further.

Sincerely,

Is/
David C. Vladeck
Attorney for Dr. Michael E. Mann

MR. STEARNS. Okay. Good. All right. Well, I was just talking to
make sure Mr. Stupak had plenty of time to read it so that I could go
forward.

You know, I think almost everybody in this room and perhaps
everybody on this oversight committee would agree that there is global
warming of some kind. The question is, is it sinusoidal, that is, are we
looking at warming today in which there was warming like this or similar
to this in the Middle Ages and have we seen a warming and a cooling
much like a sinusoidal wave, and so we are trying to look at Dr. Mann’s
analysis and we are trying to say, is he absolutely right that we have this
hockey stick effect that is just flat and then suddenly comes up.

Now, we have Dr. Wegman’s analysis concludes that Dr. Mann’s
work cannot support the claim that the 1990s were the warmest decade in
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the millennium. I mean, that is what he is saying. Some people are
questioning Dr. Mann, his quantitative analysis, and that is fine. He
could be right, he could be wrong. Now, Dr. North, in looking through
his testimony which he is going to give, he sort of confirms what I think
is possible, that this warming and cooling is a sinusoidal wave and that in
fact, let me just read what Dr. North says in his testimony. He says that
it is plausible that the Northern Hemisphere was warmer during the last
few decades of the 20™ Century than during any comparable period over
the preceding millennium. That is what he says. However, the
substantial uncertainties currently present in the quantitative assessment,
same thing that Dr. Wegman says, of large-scale surface temperature
changes prior to about 1600 A.D. lower our confidence in this conclusion
compared to the high level of confidence we place in the Little Ice Age
cooling and 20™ Century warming. So we have two distinguished
individuals who are professionals in their fields indicating that it is not
absolutely true that Dr. Mann is correct in his analysis and Dr. North
went on to say even less confidence can be placed in the original
conclusions by Dr. Mann.

So, I mean, for anybody on the other side to say this not a legitimate
hearing is incorrect. We have taken people that Dr. Mann wanted and
we put them on here as witnesses. We have asked Dr. Mann to come to
this hearing. We have asked him to come to the 27". He won’t come.
He has hired a lawyer to spar with our people to say why he won’t come.
By golly, if he really is interested in solving this problem, I would cut my
vacation short and whatever he is doing to say I will be here because |
think in the interest of science, | would like to have an open hearing and
talk about it. So I think, one, it is a legitimate hearing. Two, we have
offered Dr. Mann two opportunities and yet his lawyer has indicated he
won’t show up. So this is a very important issue but I think overall, all
of us here are trying to understand this and we would agree that there is
probably global warming. What we want to know is, is this sinusoidal or
is this something that is aberrational.

Let me conclude by saying that yes, we should have further inquiries
into this matter. Perhaps as a result of this hearing we will. Temperature
studies and the effect of climate change, all these are very important to
our very existence. So Mr. Chairman, I commend what you are doing
and I commend the other side too to keep an open mind here and to hear
Dr. Wegman and to hear Dr. North and to read their opening statements
where you will see they have less confidence and they certainly have as
much credibility on this matter as Dr. Mann, and I am just so sorry, so
sorry that Dr. Mann is not showing up today, he is not showing up on the
27" and at this point I am not clear, Mr. Chairman, when you will get
him. Thank you.
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MR. WHITFIELD. Ms. Baldwin, you are recognized for 5 minutes.

MR. STUPAK. Mr. Chairman, may I ask unanimous consent that the
letter that we received from Dr. Mann’s lawyer indicating he would like
to come at the same time these witnesses are here be entered into the
record.

MR. WHITFIELD. It has been.

MR. STUPAK. Oh, it has been? Oh, okay. Thank you.

MR. WHITFIELD. We have had two letters introduced into the record
from his lawyer, both.

MS. BALDWIN. Thank you, Mr. Chairman. It doesn’t take much
more than a quick walk outside today to know that the thermometer has
reached dangerously high levels and government heat alerts are
abounding these days but this summer is not unique. Each year summers
are growing warmer and warmer and so are the winters, falls, and
springs. Of the 20 hottest years on record, 19 have occurred in the 1980s
or later. 2005 was one of the hottest years on records and so far 2006 has
set record levels for its high temperatures.

Unfortunately, despite overwhelming scientific evidence that our
planet is warming at dramatic rates, no political consensus for bold
action has followed and that is the problem. Politicians ignore sound
science showing evidence that the Earth is warming at an unprecedented
rate, that carbon dioxide levels are rising, and that human activities are
largely the cause. But beyond ignoring sound science, they are doing
other disturbing things. I see political interference in science these days.
In fact, time after time, sound science has been censored in order to
maintain a political agenda. Here are just a few examples.

In 2003, the EPA was ordered by the White House to delete critical
sections relating to climate change from its report on the environment.
In 2005, the White House insisted upon weakening language relating to
the impact of global climate change in a document that served as the
basis of negotiations during the G8 Summit, and just a few months ago
the Administration tried to silence a NASA scientist from talking about
the need to reduce greenhouse gases linked to global warming. I could
point to many other examples, some on this topic, some outside, but it is
a disturbing trend indeed.

With all these examples, it only becomes more clear that false logic
will not bring us closer to an understanding of the scientific truth. The
truth is alarming. Sea levels are rising. Glaciers are melting and storms
are becoming more intense, and the result is the near extinction of
animals such as polar bears, the compromising of coastal ecosystems,
and the threatening of human life as heat waves become prevalent and
disease-carrying insects grow more abundant.
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Mr. Chairman, I often speak about America’s need to take bold
action and the importance of us leading the world on environmental
issues. Now is the time for us to show our commitment for if we do
nothing, we risk an uncertain and unstable future. So I ask, what are the
consequences if the cynics and naysayers and keepers of the status quo
are wrong? We have a moral and an ethical obligation to act and I just
hope that today we will take some steps in that right direction.

Thank you, Mr. Chairman. [ yield back the balance of my time.

MR. WHITFIELD. Thank you, Ms. Baldwin. At this time I recognize
Mrs. Blackburn.

MRS. BLACKBURN. Thank you, Mr. Chairman. Thank you for
holding the hearing. Thank you to the staff for the preparation work they
have done and to our witnesses appearing before us to comment on the
matter. We thank you for being here. We are concerned about it. I do
think it is prudent to address the issue and we are seeking information.
We thank you for being here to supply some.

The ability to obtain and analyze the data and the methods that a
scientist uses to form a theory about the universe is central to science.
For hundreds of years society has placed the utmost importance on the
scientific method to validate theories which is predicated on the ability to
replicate and verify a scientist’s work. If the work cannot be replicated
and verified by independent experts, then that work’s conclusions
become more speculation and possibly some will say it should be open to
classification as outright scientific dishonesty.

Last year Chairman Barton inquired into the background of some
recent climate change studies that had been held by scientific portions of
the scientific community as proof of drastic global warming. Now, I am
old enough to remember that as a teen in the late 1960s, I sat in science
classes and in a geology class and I was warned of a returning and
impending ice age. By the time I reached my current age, the world was
going to be covered in ice, North America would have a 9-month winter,
our food supplies would be short, and [ would be freezing to death all the
time. Well, I guess times changed or maybe that old group of scientists
had some kind of political interference in favor of the new group of
scientists who now want the Earth to warm up.

Now, after some independent analysis it seems that all scientists
could possibly be misled on some of their issues. Both the National
Academy of Sciences and Dr. Wegman’s committee analyzed the hockey
stick report by Dr. Mann that has become the poster child for proof of
global warming. The committees came to the conclusion that Dr.
Mann’s hockey stick report failed verification tests and did not employ
proper statistical methods. Also, it appears that Dr. Mann is part of a
social network or could be part of a social network of climate scientists
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who almost always use the same data sets and review each other’s works.
There is a contention that they would dismiss critics who had legitimate
concerns, rarely used statistical experts for the data they used in their
reports, and make it very difficult for reviewers to obtain background
data and analysis. These revelations point to the lack of independent
peer review and how it is practically impossible to replicate or verify Dr.
Mann’s work by those not affiliated with the network of scientists, so we
are looking forward to hearing about that work today. Could it be that
this particular work violates the principles of the scientific method and
should be dismissed until it meets the basic qualifications? Could that
have been some of what happened to the Ice Age return theory of the
1960s?

Climate is affected by numerous causes that interact with each other.
When a scientific paper comes to a conclusion about climate, its results
must be able to be replicated and shown to have direct causation and not
merely correlation. If these steps cannot be done, then making
conclusive statements of how one cause changes the climate is
unwarranted and not real science.

Now, there is strong evidence that the Earth has warmed about half a
degree Fahrenheit from 1900 to 1940 but this is widely attributed to an
increase in solar activity during those years and there are indications that
the Earth warmed another half degree Fahrenheit from 1940 until the
present but that much of this warming occurred in the past 7 years, and if
you look at the surface record in the satellite data, it is pretty clear and
possible that this warming is mostly due to the 1998 El Nino, so for the
past hundred years the Earth has warmed about one degree and you can
make the cause that it was not caused by human activity but by natural
events. Possibly that is what happened to the return of that old Ice Age.

Mr. Chairman, if one looks at the data in an objective manner, I
believe that one would conclude that the Earth’s climate is not in serious
danger or not standing at the edge of a precipice. Maybe our focus
should be first on getting the information. Maybe our focus should not
be on environmentalism. Maybe the focus should be on common-sense
conservatism. I would challenge my colleagues on the other side to
approach this issue to learn the truth about the Earth’s climate, not to
form an agenda.

I am looking forward to our witnesses in the hearing today. I yield
back.

MR. WHITFIELD. Thank you, Mrs. Blackburn. I think that concludes
the opening statements so we will proceed to the first panel of witnesses,
and [ would say to you, Dr. North and Dr. Wegman, that this committee
is holding an investigative hearing, and when doing so we do have the
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practice of taking testimony under oath, and I would ask you, do either of
you have any objection to testifying under oath?

Now, Dr. Wegman, accompanying you today is one of the
statisticians that worked with your three-person panel, and would you
introduce her? Although it is my understanding she is not going to be
testifying but she is from Johns Hopkins, I believe.

DR. WEGMAN. That is correct. It is Dr. Yasmin Said. Dr. Said
actually did a tour at Johns Hopkins but has just won a very prestigious
National Institutes of Health postdoctoral fellowship and she will be with
us in George Mason for the next 3 years.

MR. WHITFIELD. And although she is not going to testify, you may
consult with her. Dr. Wegman, if you and Dr. North would stand up, |
would like to swear you in. Of course, under the rules of the House and
the rules of the committee, you are also entitled to legal counsel and [ am
assuming you don’t need legal counsel today, but if you do--

DR. WEGMAN. Hopefully not.

MR. WHITFIELD. If you would raise your right hand.

[Witnesses sworn. |

MR. WHITFIELD. Thank you, very much. You are now both under
oath, and Dr. Wegman, you are recognized for your opening statement,
and I would say to both of you, I know both of you have rather lengthy
documents that we appreciate your preparing and those will be entered
into the record in their entirety, and if you all could keep your statements
to 5 to 7 minutes or so, we would appreciate that. Dr. Wegman, you are
recognized.

STATEMENTS OF DR. EDWARD J. WEGMAN, CENTER FOR
COMPUTATIONAL STATISTICS, GEORGE MASON
UNIVERSITY; AND DR. GERALD R. NORTH,
DEPARTMENT OF ATMOSPHERIC SCIENCES, TEXAS
A&M UNIVERSITY

DR. WEGMAN. Thank you, sir. 1 would like to begin by
circumscribing the substance of our report. We were asked to provide
independent verification by statisticians of the critiques of the statistical
methodology found in the papers of Drs. Michael Mann, Raymond
Bradley, and Malcolm Hughes published respectively in Nature in 1998
and in Geophysical Research Letters in 1999. These two papers have
commonly been referred to as MBH98 and MBH99. The critiques have
been made by Stephen McIntyre and Ross McKitrick published in
Energy and Environment in 2003 and again in Energy and Environment
and in Geophysical Research Letters in 2005. We refer to these are
MMO2, 05a and 05b, respectively.
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We were also asked about the implications of our assessment. We
were not asked to assess the reality of global warming and indeed this is
not an area of our expertise. We do not assume any position with respect
to global warming except to note in our report that the instrumented
record of global average temperature has risen since 1850 according to
the MBH99 chart by about 1.2 degrees Centigrade, and in the NAS panel
report chaired by Dr. North, about six-tenths of a degree Centigrade in
several places in that report.

Our panel is composed of myself, Edward Wegman at George
Mason University, David W. Scott at Rice University, and as mentioned,
Yasmin Said at the Johns Hopkins University. This ad hoc panel has
worked on a pro bono basis. We have received no compensation, not
even taxi fare, and no financial interest and we have no financial interest
in this.

Can we see slide one, please? In figure 1, we have a document, a
chart that came out of Dr. Bradley’s book on paleoclimatology, and sort
of indicates the kind of things that are used as proxy data in
paleoclimatology. One thing I would like to point out in particular that is
important I think for understanding this area is the things that are
indicated--if you look--

MR. WHITFIELD. Dr. Wegman, we need for you to use your mic. |
know it is going to be difficult but we could not hear you when you
turned around there.

DR. WEGMAN. I will refrain from doing that. The point of this
graphic is that there are many factors that affect all of the proxies that are
used in paleoclimate temperature reconstruction, and without carefully
teasing out those effects, the tree rings, the ice cores, and so on, are not
by, in and of themselves totally temperature records.

So MBH98 and 99 use several proxy indicators to measure global
climate change. Primarily these include historical records, tree rings, ice
cores, and coral reefs. More details of the proxies are given in our report
and mentioned in the written testimony.

Could we go to figure 2, please? Some examples of tree ring proxy
series are given in figure 2. Most of the proxy series for these tree rings
show little structure but the last two show the characteristic hockey stick
shape. The principal component-like methodology in MBH98 and 99
preferentially emphasizes these shapes as we shall see. Principal
component analysis methodology is at the core of the MBH98 and 99
analysis methodology. Principal component analysis is a statistical
methodology often used for reducing data sets with many variables into
data sets with fewer but composite variables. The time series proxy data
involved are transformed into their principal components where the first
principal component is intended to explain most of the variation present
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in the data variables. Each of the subsequent principal components
explains less and less of the variation. In the methodology of MBH98
and 99, the first principal component is used in the temperature
reconstruction.

Could we have figure 3, please? The two principal methods for
temperature reconstructions have been used. CFR, climate field
construction is used in MBH98/99 although that terminology was not
used formally until 2005, I believe, and the other is CPS, climate-plus-
scale methodology. The CFR is essentially the principal component-
based analysis and the CPS is a simple averaging of climate proxies. The
controversy of the MBH98/99 method lies in that the proxies are
incorrectly centered on the mean period of 1902 to 1995, rather than on
the whole time period. The proxy data exhibiting the hockey stick are
actually decentered low. The updated MBH98/99 reconstruction is given
in figure 3. This fact that the proxies are centered low is apparent in
figure 3 because for most of the thousand years the reconstruction is
below zero. This is temperature anomaly. Because the hockey stick
proxies are centered too low, they will exhibit a large effective variance,
allowing the method to exhibit a preference for selecting them as the first
principal component. The net effect of decentering the proxy data in
MBH98 and MBH99 is to produce the hockey stick shape. Centering on
the overall mean is a critical factor in using principal component
methodology properly.

Could we have figure 4, please? To illustrate this, we consider the
North American tree series and apply the MBH98 methodology. The top
panel shows the result from decentering. The bottom panel shows the
result when the principal components are properly centered. The
centering does make a significant difference in the reconstruction, and as
you see, while the top panel illustrates the temperature rise or purported
temperature rise in the last 100 years or so, the bottom panel when
properly centered does not have this temperature rise.

Could we go to figure 5? To further illustrate this, we digitized the
temperature profile published in the IPCC 1990 report and we did apply
both the CFR and the CPS methods to them. The data used here are 69
unstructured noise pseudo-proxy series with only one copy of the 1990
profile. The upper left panel illustrates the PC1 with proper centering.
In other words, no structure is shown. The other three panels indicate
what happens when using principal components with an increasing
amount of decentering. Again, the single series begins to overwhelm the
69 other pure noise series. Cleary, this decentering has a big effect.

It is not clear that Dr. Mann and his associates realized the error in
their methodology at the time of publication but our re-creation supports
the critique of the MBH99 methods.
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As commentary, in general we found the writing in MBH98 and 99
to be somewhat obscure and incomplete and the criticisms by MM03/05a
and 05b to be valid. The reasons for setting 1902-1995 as the calibration
period presented in the narrative of MBH98 sounds plausible on the
surface and the error may be easily overlooked by someone not trained in
statistical methodology. We note that there is no evidence that Dr. Mann
or any of the other authors in the paleoclimate studies have significant
interactions with mainstream statisticians.

Because of this apparent isolation, we decided to attempt to
understand the paleoclimate community by exploring the social network
of authorships in the temperature reconstruction area. We found that at
least 43 authors have direct ties to Dr. Mann--and this should be figure 6,
please; thank you--have direct ties to Dr. Mann by virtue of coauthored
papers with him. Our findings from this analysis suggest that authors in
this area of the relatively narrow field of paleoclimate studies are closely
connected. Dr. Mann has an unusually large reach in terms of influence.
He is the coauthor with every one of these people which are indicated by
the black edge borders on the top and the side of this graph. In
particular, he has a close connection with Drs. Jones, Bradley, Hughes,
Briffa, Rutherford, and Osborne and those are indicated by the solid
block on the upper left-hand corner.

This area of social networks is based off a graph theoretic
representation, and if we go to figure 7, we can see the graph theoretic
representation. Because of these close connections, independent studies
may not be as independent as they appear to be on the surface. Although
we have no direct data on the functioning of peer review within the
paleoclimate community but, with me having 35 years of experience
with peer review in both journals as well as evaluation of research
proposals, peer review may not have been as independent as would
generally be desirable.

Could we have figure 8, please? Figure 8 is a graphic that depicts a
number of papers in the paleoclimate reconstruction area together with
some of the proxies used. We note that many of the proxies are shared.
Some of the same data also suggests a lack of independence.

The MBH98/99 work has been sufficiently politicized that this
committee can hardly reassess their public positions without losing
credibility.  Overall, our community believes that the MBH98/99
assessment that the decade of the 1990s was likely the hottest decade in
the millennium and that 1998 was likely the hottest year in the
millennium cannot be supported by their analysis because of the
mathematical flaws.

We have some recommendations which flowed out of our analysis.
Recommendation one: Especially when massive amounts of public
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monies and human lives are at stake, academic work should have a more
intense level of scrutiny and review. It is especially the case that authors
of policy-related documents like the IPCC report should not be the same
people as those that constructed the academic papers.

We believe that federally funded research agencies should develop a
more comprehensive and concise policy on disclosure. All of us writing
this report have been federally funded. Our experience with Federal
funding agencies has been that they do not generally articulate clear
guidelines to the investigators as to what must be disclosed. Federally
funded work, including code, should be made available to other
researchers upon reasonable request, especially if the intellectual
property has no commercial value. Some consideration should be
granted to the data collectors to have exclusive use of their data for 1 or 2
years prior to publication but data collected under Federal support should
be made publicly available.

Recommendation three: With clinical trials for drugs and devices to
be approved for human use by the FDA, review and consultation with
statisticians is expected. Indeed, it is standard practice to include
statisticians in the application for approval process. We judge this to be
a good policy when public health and also when substantial amounts of
monies are involved--for example, when there are major policy decisions
to be made based on statistical assessments. In such cases, evaluation by
statisticians should be standard practice. The evaluation phase should be
a mandatory part of all grant applications and funded accordingly.

Finally, recommendation four; emphasis should be placed on the
Federal funding of research related to a fundamental understanding of the
mechanisms of climate change. Funding should focus on
interdisciplinary teams and avoid narrowly focused disciple research.
That is a general comment and by interdisciplinary teams, I mean
including teams that involve what I like to call the enabling sciences such
as mathematics, computer science, and statistics. Thank you, sir.

[The prepared statement of Dr. Edward J. Wegman follows:]

PREPARED STATEMENT OF DR. EDWARD J. WEGMAN, CENTER FOR COMPUTATIONAL
STATISTICS, GEORGE MASON UNIVERSITY

I would like to begin by circumscribing the substance of our report. We were asked
to provide an independent verification by statisticians of the critiques of the statistical
methodology found in the papers of Drs. Michael Mann, Raymond Bradley and Malcolm
Hughes published respectively in Nature in 1998 and in Geophysical Research Letters in
1999. These two papers have commonly been referred to as MBH98 and MBH99. The
critiques have been made by Stephen Mclntyre and Ross McKitrick published in Energy
and Environment in 2003 and in Energy and Environment and in Geophysical Research
Letters in 2005. We refer to these as MMO03, MMO05a, and MMOS5b respectively. We were
also asked about the implications of our assessment. We were not asked to assess the
reality of global warming and indeed this is not an area of our expertise. We do not
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assume any position with respect to global warming except to note in our report that the
instrumented record of global average temperature has risen since 1850 according to the
MBH 99 chart by about 1.2° centigrade. In the NAS panel Report chaired by Dr. North,
.6° centigrade is mentioned in several places.

Our panel is composed of Edward J. Wegman (George Mason University), David
W. Scott (Rice University), and Yasmin H. Said (The Johns Hopkins University). This
Ad Hoc Panel has worked pro bono, has received no compensation, and has no financial
interest in the outcome of the report.

Archive Minimum Temporal Potential
Sampling Range Information
Interval (order:yr) Derived
Historical records  day/hr ~103 T,P,B,V,M,L,S
Tree rings yr/season ~104 T,P,B,V,M, S, C,
Lake sediments yrto 20 yr ~104-106 T,B,M,P,V, Cy
Corals yr ~104 Cy, L, T,P
Ice cores yr ~5x 104 T,P,Cs B, V,M, S
Pollen 20 yr ~105 T,P,B
Speleothems 100 yr ~5x 10° Cy, T.P
Paleosols 100 yr ~106 T,P,B
Loess 100 yr ~106 P,B, M
Geomorphic feat. 100 yr ~108 T,P,V,L, P
Marine sediments 500 yr ~107 T,Cy.B,M, L, P
Characteristics of Natural Archives
T = temperature P = precipitation, humidity, water balance
C = chemical composition of air or water B = information on biomass, vegetation patterns
V = volcanic eruptions M = geomagnetic field variations
L = sea level S = solar activity
After Bradley and Eddy (1991)

FIGURE 1

MBH98, MBH99 use several proxy indicators to measure global climate change.
Primarily, these include historical records, tree rings, ice cores, and coral reefs. More
details of proxies are given in the report and mentioned in the written testimony. [The
width and density of tree rings vary with climatic conditions (sunlight, precipitation,
temperature, humidity, and carbon dioxide and nitrogen oxides availability), soil
conditions, tree species, tree age, and stored carbohydrates in the trees. The width and
density of tree rings are dependent on many confounding factors, making isolation of the
climatic temperature signal uncertain. It is usually the case that width and density of tree
rings are monitored in conjunction in order to more accurately use them as climate
proxies. Ice cores are the accumulation of snow and ice over many years that have
recrystallized and have trapped air bubbles from previous time periods. The composition
of these ice cores, especially the presence of hydrogen and oxygen isotopes, provides a
picture of the climate at the time. The relative concentrations of the heavier isotopes in
the condensate indicate the temperature of condensation, allowing for ice cores to be used
in global temperature reconstruction. In addition to the isotope concentration, the air
bubbles trapped in the ice cores allow for measurement of the atmospheric concentrations
of trace gases, including greenhouse gases carbon dioxide, methane, and nitrous oxide.]
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Sample Proxy Series

FIGURE 2

Some examples of tree ring proxy series are given in Figure 2. Most of the proxy
series show little structure, but the last two show the characteristic ‘hockey stick’ shape.
The principal component-like methodology in MBH 98/99 preferentially emphasizes
these shapes as we shall see.

Principal component analysis methodology is at the core of the MBH98/99 analysis
methodology. Principal component analysis is a statistical methodology often used for
reducing datasets with many variables into datasets with fewer, but composite variables.
The time series proxy data involved are transformed into their principal components,
where the first principal component is intended to explain most of the variation present in
the data variables. Each subsequent principal component explains less and less of the
variation. In the methodology of MBH98/99, the first principal component is used in the
temperature reconstruction.
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FIGURE 3

Two principal methods for temperature reconstructions have been used; CFR
(climate field construction used in MBH98/99) and CPS (climate-plus-scale). The CFR is
essentially the principal component based analysis and the CPS is a simple averaging of
climate proxies. The controversy of the MBH98/99 methods lies in that the proxies are
incorrectly centered on the mean of the period 1902-1995, rather than on the whole time
period. The proxy data exhibiting the hockey stick shape are actually decentered low. The
updated MBH99 reconstruction is given in Figure 3. This fact that the proxies are
centered low is apparent in Figure 3 because for most of the 1000 years, the
reconstruction is below zero. Because the ‘hockey stick’ proxies are centered too low,
they will exhibit a larger effective ‘variance’, allowing the method to exhibit a preference
for selecting them as the first principal component. The net effect of this decentering
using the proxy data in MBH98 and MBH99 is to produce a ‘hockey stick’ shape.
Centering on the overall mean is a critical factor in using the principal component
methodology properly.
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Bottom Panel is the centered PCA reconstruction

FIGURE 4

To illustrate this, we consider the North America Tree series and apply the MBH98
methodology. The top panel shows the result from the de-centering. The bottom panel
shows the result when the principal components are properly centered. Thus the centering
does make a significant difference to the reconstruction.
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To further illustrate this, we digitized the temperature profile published in the IPCC
1990 report and applied both the CFR and the CPS methods to them. The data used here
are 69 unstructured noise pseudo-proxy series and only one copy of the 1990 profile. The
upper left panel illustrates the PC1 with proper centering. In other words, no structure is
shown. The other 3 panels indicate what happens using principal components with an
increasing amount of de-centering. Again, the single series begins to overwhelm the other
69 pure noise series. Clearly, these have a big effect.

It is not clear that Mann and associates realized the error in their methodology at the
time of publication. Our re-creation supports the critique of the MBH98 methods.

In general, we found the writing in MBH98 and MBH99 to be somewhat obscure
and incomplete and the criticisms by MM03/05a/05b to be valid. The reasons for setting
1902-1995 as the calibration period presented in the narrative of MBH98 sounds
plausible, and the error may be easily overlooked by someone not trained in statistical
methodology. We note that there is no evidence that Dr. Mann or any of the other authors
in paleoclimate studies have had significant interactions with mainstream statisticians.

Because of this apparent isolation, we decided to attempt to understand the
paleoclimate community by exploring the social network of authorships in temperature
reconstruction.
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Mann-Rutherford-Jones-Osborn-Briffa-Bradley-Hughes
FUGURE 6

We found that at least 43 authors have direct ties to Dr. Mann by virtue of
coauthored papers with him. Our findings from this analysis suggest that authors in the
area of this relatively narrow field of paleoclimate studies are closely connected. Dr.
Mann has an unusually large reach in terms of influence and in particular Drs. Jones,
Bradley, Hughes, Briffa, Rutherford and Osborn.
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Because of these close connections, independent studies may not be as independent
as they might appear on the surface. Although we have no direct data on the functioning
of peer review within the paleoclimate community, but with 35 years of experience with
peer review in both journals as well as evaluation of research proposals, peer review may
not have been as independent as would generally be desirable.
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Figure 8 is a graphic that depicts a number of papers in the paleoclimate
reconstruction area together with some of the proxies used. We note that many of the
proxies are shared. Using the same data also suggests a lack of independence.

The MBH98/99 work has been sufficiently politicized that this community can
hardly reassess their public positions without losing credibility. Overall, our committee
believes that the MBH99 assessment that the decade of the 1990s was the likely the
hottest decade of the millennium and that 1998 was likely the hottest year of the
millennium cannot be supported by their analysis.

Recommendations

Recommendation 1. Especially when massive amounts of public monies and
human lives are at stake, academic work should have a more intense level of scrutiny and
review. It is especially the case that authors of policy-related documents like the IPCC
report, Climate Change 2001: The Scientific Basis, should not be the same people as
those that constructed the academic papers.

Recommendation 2. We believe that federally funded research agencies should
develop a more comprehensive and concise policy on disclosure. All of us writing this
report have been federally funded. Our experience with funding agencies has been that
they do not in general articulate clear guidelines to the investigators as to what must be
disclosed. Federally funded work including code should be made available to other
researchers upon reasonable request, especially if the intellectual property has no
commercial value. Some consideration should be granted to data collectors to have
exclusive use of their data for one or two years, prior to publication. But data collected
under federal support should be made publicly available.

Recommendation 3. With clinical trials for drugs and devices to be approved for
human use by the FDA, review and consultation with statisticians is expected. Indeed, it
is standard practice to include statisticians in the application-for-approval process. We
judge this to be a good policy when public health and also when substantial amounts of
monies are involved, for example, when there are major policy decisions to be made
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based on statistical assessments. In such cases, evaluation by statisticians should be
standard practice. This evaluation phase should be a mandatory part of all grant
applications and funded accordingly.

Recommendation 4. Emphasis should be placed on the Federal funding of research
related to fundamental understanding of the mechanisms of climate change. Funding
should focus on interdisciplinary teams and avoid narrowly focused discipline research.

MR. WHITFIELD. Thank you, Dr. Wegman, and Dr. North, you are
recognized for your opening statement.

DR. NORTH. Thank you, Mr. Chairman. Before I begin, I would like
to introduce Peter Bloomfield from North Carolina State University, who
is a professor of statistics there, and he was on our committee, the NAS
committee, and so I will use him if I need to during the course of--

MR. WHITFIELD. Welcome, Dr. Bloomfield.

DR. NORTH. Good morning, Mr. Chairman, and members of the
committee. My name is Jerry North. I am a professor of atmospheric
sciences at Texas A&M University and it is nice to see one Aggie here.
He said he took some statistics there and I suspect he knows more than
he is letting on today. And I served as the Chairman of the National
Research Council’s committee on surface temperature reconstruction for
the last 2,000 years.

My comments today will highlight the findings of our committee’s
recently released report. Its aim was to asses the state of scientific efforts
to reconstruct surface temperature records for the Earth over the last few
thousand years, and to comment on the implications of these efforts for
our understanding of global climate change. Surface temperature
reconstructions are only one of many lines of evidence supporting the
conclusion that the climate is warming in response to human activities.
These long records give context and perspective to the issue but they are
not the primary evidence. In fact, human-induced climate change is
quite real.

First some background. Widespread thermometer records only the
last 150 years or so. To extrapolate deeper into the past, scientists have
learned to use proxy evidence such as tree rings, corals, ocean and lake
sediments, ice cores, glacier records, boreholes, and historical
documents. To give one example, the advances and retreats of glaciers
can tell us whether the climate has been warmer or cooler on the average
at that location. Starting in the 1990s, scientists began combining proxy
evidence for many locations in an effort to estimate temperature changes
averaged over broad geographic regions for the last few thousand years.

Much attention has been concentrated on papers published by
Michael Mann, Raymond Bradley, and Malcolm Hughes in 1998 and
1999. This is partly because the authors concluded that the Northern
Hemisphere was warmer during the late 20™ Century than at any time
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during the past millennium. In addition, it was illustrated with a simple
graphic, the so-called hockey stick curve, that was featured prominently
in the 2001 Intergovernmental Panel on Climate Change report, and you
have seen that graphic.

Our committee examined the scientific literature in great depth,
considered written and oral remarks from experts representing a broad
range of perspectives. We reached five major conclusions. Number one,
the warming of about one degree Fahrenheit during the 20™ Century is
real. No one doubts it.

Number two: Besides the rapid warming in the 20" Century, two
other features appear to be common in the records, a cool period centered
in A.D. 1700 called the Little Ice Age and a warm period around 1000
known as the Medieval Warm Period, details about the latter being much
less certain.

Number three: It can be said with a high level of confidence that
global mean surface temperature was higher during the last few decades
of the 20™ Century than during any comparable period since 1600. This
statement is justified by the consistency of the evidence from a wide
variety of geographically diverse proxies. If we could put that graphic
up. That one. That is the only one I will show. So here is the kind of
diverse evidence that I would like to just mention. These are different
curves from different investigators. Most of them have come out after
the Mann et al. work, and some of them don’t rely on the statistical
techniques at all. The boreholes, for example, come from the direct
physics, no calibration with the instrumental temperatures, and the same
is true for the glacier length records.

Number four: Less confidence can be placed in large-scale surface
temperature reconstructions from A.D. 900 to 1600. We find that
temperatures at many, but not all, locations were higher during the last
25 years than during any period of comparable length since A.D. 900,
but the uncertainties increase substantially as one moves backward in
time through this period and are not yet fully quantified. Now, the way
we tried to illustrate that on this graphic is by showing a sort of
darkening graying as you go back, and one of my colleagues on the
committee says well, as you go back beyond the year 1600, things get a
little murkier, so the amount of the kinds of data that we have and so on
are much less certain. We don’t understand all of the interrelations and
so forth, so I can go into that in more detail if you need it.

And number five, very little confidence can be assigned to
statements concerning the average surface temperatures prior to about
A.D. 900, so we just don’t know enough about that period.

Now, the basic conclusion of the 1999 paper by Mann and his
colleagues was that the late 20" Century warmth in the Northern
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Hemisphere was unprecedented during at least the last 1,000 years. This
conclusion has substantially been supported by an array of evidence, but
substantial uncertainties remain for the period before about 1600, and I
can give you some illustrations of other ways of looking at the problem
later if that should come up in questions. Our main disagreements with
the Mann 98/99 papers are related to the assertions about warmth of
individual decades and individual years. We don’t subscribe to that kind
of definition of the problem. We also question some of their statistical
methodology, in fact, some of the same claims that were put forward by
Dr. Wegman and you will hear some later as well.

However, our reservations with some aspects of the original papers
by Mann and colleagues should not undermine the fact that the climate is
warming and will continue to warm as a result of human activities. In
fact, the scientific consensus regarding human-induced climate warming,
global warming, would not be substantively altered if the global mean
surface temperature 1,000 years ago was found to be as warm as it is
today although there is evidence that this really is a very exceptional
period that we are in now, and again, I can come back to that during
questions. This is because we don’t know enough about the driving
forces of the climate over that long period.

During the last 150 years, we have considerable evidence about the
increase in greenhouse gas concentrations and we know a lot about the
other things that tend to nudge the climate system as well. By the way, a
lot has been learned about climate in the last 30 or 40 years. [ mean, it is
a very rapidly changing field and we have all the giant computers and
satellites now at our disposal to help us. So we know a lot more about
this than we did 30 years ago. And in the last quarter century, when
warming was particularly steep, we also have good data on the sun
because for the last 25 years we have been measuring the sun very, very
accurately from outside the atmosphere using satellites. Aerosols--we
have a very good idea of how the dust and tiny particles in the
atmosphere have been changing over the last 25 years and probably 50,
both of which--both of these two drivers of climate change, the sun and
the aerosols, really are negligible compared to the forcing from
greenhouse gases.

Moreover, climate models can only reproduce the warming of the
20™ Century when greenhouse gases are included. Our knowledge of the
driving forces over the last several thousands of years is not yet good
enough to go back beyond this recent period, so that is the reason that
that early data doesn’t really close or finish off the story.

So now in conclusion, our committee finds that large-scale surface
temperature reconstructions contribute to climate research, they are
important, and that they contain meaningful climate signals. Our
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confidence in the reconstructions becomes stronger when multiple
independent lines of evidence point to the same general result such as the
warmth of the last few decades of the 20™ Century relative to the last 400
years. Further research, especially in the collection of additional proxy
evidence, would help to reduce the uncertainties and allow us to make
more definitive conclusions over longer time periods.

I thank you for your attention, and I would be happy to answer any
questions, and I may call on Dr. Bloomfield to help me.

[The prepared statement of Dr. Gerald R. North follows:]
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PREPARED STATEMENT OF DR. GERALD R. NORTH, DEPARTMENT OF ATMOSPHERIC
SCIENCES, TEXAS A&M UNIVERSITY

Good morning, Mr Chalrman and members of the Committee. My name is Jerry
North. I am the Harold J. Haynes Endowed Chair in Geosciences and a Distinguished
Professor in the Department of Atmospheric Sciences at Texas A&M University, and 1
served as chair of the National Research Council’s Committee on Surface Temperature
Reconstructions for the Last 2,000 Years. The National Research Council is the
operating arm of the National Academy of Sciences, National Academy of Engineering,
and the Institute of Medicine, chartered by Congress in 1863 to advise the government on
matters of science and technology.

My comments today will highlight the key findings of our committee’s recent
report on Surface Temperature Reconstructions for the Last 2,000 Years, which was
prepared in response to a request from Chairman Boehlert of the House Committee on
Science. Our task was to assess the state of scientific effpns to reconstruct surface
temperature records for the Earth over the past few hundred to few thousand years, and to
comment on the implications of these efforts for our understanding of global climate
change. I would like to stress, in advance, that surface temperature reconstructions are
only one of multiple lines of evidence supporting the conclusion that the climate is
warming in response to human actiyities, and they are not the primary evidence. In fact,
man-made climate change is quite real. However, our report did not examine projections
of future climate change in any detail, and it does not make policy recommendations.

Let me begin by briefly explaining how scientists go about reconstructing surface
temperatures for the past few millennia. Because widespread thermometer measurements
are only available for the last 150 years or so, scientists estimate temperatures in the more

distant past by analyzing what we call proxy evidence. Common proxies include tree
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rings, corals, ocean and lake sediments, cave deposits, ice cores, glacier records,
boreholes, and historical documents. To give one example, the annual growth rings in a
tree can tell us about the climate at that location when the growth occurred -- a thicker
ring indicates better growing conditions than a narrow ring. Likewise, the advances and
retreats of glaciers around the world provide evidence of warming and cooling.

Starting in the 1990s, scientists began using sophisticated methods to combine
proxy evidence from many different locations in an effort to estimate surface temperature
changes averaged over broad geographic regions during the last few hundred to few
thousand years. These large-scale surface temperature reconstructions have enabled
researchers to estimate past temperature variations over the Northern Hemisphere or even
the entire globe, often with time resolution as fine as decades or even individual years.

The papers that have attracted the most attention in this research area were written
by Michael Mann, Raymond Bradley and Malcolm Hughes in 1998 and 1999. Dr. Mann
and his colleagues used a new methodology to combine data from a number of sources to
estimate temperatures in the Northern Hemisphere for the last six centuries, and then for
the last 1,000 years. This research received wide attention, in part because the authors
concluded that the Northern Hemisphere was warmer during the late 20th century than at
any other time during the past millennium, and also because it was illustrated with a
simple graphic, the so-called hockey stick curve, that was featured prominently in the
2001 Intergovernmental Panel on Climate Change report.

Our committee was composed of 12 members with expertise in a range of fields
including climate modeling, statistics, climate change and variability, and each of the

types of proxies commonly used for climate reconstructions. The committee took
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multiple steps to accomplish its charge. First, we hosted a two-day workshop in March
2006 and invited numerous speakers from all perspectives in the debate to participate.
We examined the scientific literature in great depth, and considered written input from
many sources. The evidence we considered included large-scale surface temperature
reconstructions from a number of different research teams, as well as local and regional
proxy evidence collected from a number of locations around the world. We also looked
at the instrumental record and examined various statistical considerations.

Let me summarize five key conclusions we reached after reviewing the evidence:
1. The instrumentally measured warming of about 1°F during the 20th century is
also reflected in borehole temperature measurements, the retreat of glaciers, and other
observational evidence, and can be simulated with climate models.
2. Large-scale surface temperature reconstructions yield a generally consistent
picture of temperature trends during the preceding millennium, including relatively warm
conditions centered around A.D. 1000 (identified by some as the “Medieval Warm
Period”) and a relatively cold period (or “Little Ice Age”) centered around 1700.
3. It can be said with a high level of confidence that global mean surface
temperature was higher during the last few decades of the 20th century than during any
comparable period during the preceding four centuries. This statement is justified by the
consistency of the evidence from a wide variety of geographically diverse proxies.
4. Less confidence can be placed in large-scale surface temperature reconstructions
for the period A.D. 900 to 1600. Presently available proxy evidence indicates that
temperatures at many, but not all, individual locations were higher during the past 25

years than during any period of comparable length since A.D. 900. The uncertainties
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increase substantially backward in time through this period and are not yet fully
quantified.

5. Very little confidence can be assigned to statements concerning the hemispheric
mean or global mean surface temperature prior to about A.D. 900.

The main reason that our confidence in large-scale surface temperature
reconstructions is lower before A.D. 1600 and especially before A.D. 900 is the relative
scarcity of precisely dated proxy evidence. Other factors limiting our confidence in
surface temperature reconstructions include the relatively short length of the instrumental
record, the fact that all proxies are influenced by many climate variables, and the
possibility that the relationship between proxy data and local surface temperatures may
have varied over time. All of these considerations introduce uncertainties that are
difficult to quantify.

Overall, the committee finds that efforts to reconstruct temperature histories for
broad geographic regions using multiproxy methods are an important oontn;bution to
climate research and that these large-scale surface temperature reconstructions contain
meaningful climatic signals. The individual proxy series used to create these ‘
reconstructions generally exhibit strong correlations with local environmental conditions,
and in most cases there is a physical, chemical, or physiological reason why the proxy
reflects local temperature variations. Our confidence in the results of these
reconstructions becomes stronger when multiple independent lines of evidence point to
the same general result, as in the case of the Little Ice Age cooling and the 20th century

warming.
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The basic conclusion of the 1999 paper by Dr. Mann and his colleagues was that
the late 20th century warmth in the Northern Hemisphere was unprecedented during at
least the last 1,000 years. This conclusion has subsequently been supported by an array
of evidence that includes both additional large-scale surface temperature reconstructions
and pronounced changes in a variety of local proxy indicators, such as melting on icecaps
and the retreat of glaciers around the world, wilich in many cases appear to be
unprecedented during at least the last 2,000 years.

Based on the analyses presented in the original papers by Mann et al. (1998,
1999) and this newer supporting evidence, the committee finds it plausible that the
Northern Hemisphere was warmer during the last few decades of the 20th century than
during any comparable period over the preceding millennium. However, the substantial
uncertainties currently present in the quantitative assessment of large-scale surface
temperature changes prior to about A.D. 1600 lower our confidence in this conclusion
compared to the high level of confidence we place in the Little Ice Age cooling and 20th
century warming. Even less confidence can be placed in the original conclusions by
Mann et al. (1999) that “the 1990s are likely the warmest decade, and 1998 the warmest
year, in at least a millennium” because the uncertainties inherent in temperature
reconstructions for individual years and decades are larger than those for longer time
periods, and because not all of the available proxies record temperature information on
such short timescales. We also question some of the statistical choices made in the
original papers by Dr. Mann and his colleagues. However, our reservations with some

aspects of the original papers by Mann et al. should not be construed as evidence that our
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committee does not believe that the climate is warming, and will continue to warm, as a
result of human activities.

Large-scale surface temperature reconstructions are only one of multiple lines of
evidence supporting the conclusion that climatic warming is occurring in response to
human activities, and they are not the primary evidence. The scientific consensus
regarding human-induced global warming would not be substantively altered if, for
example, the global mean surface temperature 1,000 years ago was found to be as warm
as it is today. This is because reconstructions of surface temperature do not tell us why
the climate is changing. To answer that question, one would need to examine the factors,
or forcings, that influence the climate system. Prior to the Industrial Revolution, the
primary climate forcings were changes in volcanic activity and in the output of the Sun,
but the strength of these forcings is not very well known. In contrast, the increasing
concentrations of greenhouse gases in the atmosphere over the past century are consistent
with both the magnitude and the geographic pattern of warming seen by thermometers.

One significant part of the controversy on this issue is related to data access. The
collection, compilation, and calibration of paleoclimatic proxy data represent a
substantial investment of time and resources, often by large teams of researchers. The
committee recognizes that access to research data is a complicated, discipline-dependent
issue, and that access to computer models and methods is especially challenging because
intellectual property rights must be considered.

Our view is that all research benefits from full and open access to published
datasets and that a clear explanation of analytical methods is mandatory. Peers should

have access to the information needed to reproduce published results, so that increased
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confidence in the outcome of the study can be generated inside and outside the scientific
community. Paleoclimate research would benefit if individual researchers, professional
societies, journal editors, and funding agencies continued their efforts to ensure that
existing open access practices are followed.

So where do we go from here? Large-scale surface temperature reconstructions
have the potential to further improve our knowledge of temperature variations over the
last 2,000 years, particularly if additional proxy evidence can be identified and obtained
from areas where the coverage is relatively sparse and for time periods before A.D. 1600
and especially before A.D. 900. It would also be helpful to update proxy records that
were collected decades ago, in order to develop more reliable calibrations with the
instrumental record.

New analytical methods, or more careful use of existing ones, may also help
circumvent some of the existing limitations of surface temperature reconstructions
performed using multiple proxy data. Efforts to improve our understanding of how solar
output and volcanic activity have varied over the past few thousand years are also
important. Finally, because some of the most important potential consequences of
climate change are linked to changes in regional circulation patterns, hurricane activity,
and the frequency and intensity of droughts and floods, regional and large-scale
reconstructions of changes in other climatic variables, such as precipitation, over the last
2,000 years would provide a valuable complement to those made for temperature.

In summary, as science has made progress over the past few years, we have
learned that large-scale surface temperature reconstructions are important tools in our

understanding of global climate change. Surface temperature reconstructions are a usefil
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source of information about the variability and sensitivity of the climate system, and they
contribute evidence that allows us to say, with a high level of confidence, that global
mean surface temperature was higher during the last few decades of the 20th century than
during any comparable period during the preceding four centuries. Further research,
especially the collection of additional proxy evidence, would help to reduce uncertainties
and allow us to make more definitive conclusions over longer time periods.

Thank you for your attention. My colleagues and I would be happy to address

and questions the Subcommittee might have.

MR. WHITFIELD. Dr. North, thank you and Dr. Wegman both for
your testimony, and Dr. North, now, you are a Ph.D. Are you a
climatologist or--
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DR. NORTH. I have a Ph.D. in physics from the University of
Wisconsin.

MR. WHITFIELD. From the University of Wisconsin.

DR. NORTH. Yes.

MR. WHITFIELD. A wonderful school.

DR. NORTH. Yes. Itis a wonderful school.

MR. WHITFIELD. Almost as good as Texas A&M.

DR. NORTH. Well, comparable.

MR. WHITFIELD. Now, have you had the opportunity to review Dr.
Wegman’s and his associates--

DR. NORTH. Yes, I did receive it a few days ago so I don’t think I
have read it in the detail that I should but I have been able to look
through it.

MR. WHITFIELD. And you all don’t know each other? You are not
friends or--

DR. NORTH. No, I met him at our briefing a couple of weeks ago
just for a handshake.

MR. WHITFIELD. Well, I was wondering if you might just take a
minute or two to summarize your--as a professional in this area and your
experience in this area. What is your reaction to their report?

DR. NORTH. Well, I think that on many things we are in agreement.
The studies that--I mean, the examination they did of the statistical
procedures and the Mann et al. papers is not the way we would--that I
would have done it in hindsight, especially now looking back. It is not
the way I would have done it. I don’t think there is anything dishonest
about it or anything like that, but I think that the analyses that the
Wegman group did really were--some of those were examined by the
statisticians on our committee and I don’t think that we are in any great
disagreement about it. Let me just mention this, that the criticisms don’t
mean that the MBH claims were wrong. They just mean that the MBH
claims are not convincing by themselves. So if you pull together other
information, then that does change the view a bit.

MR. WHITFIELD. Now, Dr. Wegman, I am not a statistician but
obviously a statistician is where you look at data and from that data you
try to look at the probability of something happening or not happening
and whatever. Is that just in a rough layman’s term what statistics is all
about, or give me your definition of statistics or a statistician.

DR. WEGMAN. Well, I think a statistician generally tries to look at
data and represent the meaning, the inferences that are available from
that data as straightforwardly and honestly as possible.

MR. WHITFIELD. Now, Dr. North said that his group had reviewed
your document and that they agreed with much of what you said and you
have indicated that one of your primary concerns about the Mann
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document is the center point that was utilized in his hockey stick graph.
Would you elaborate on that a little bit?

DR. WEGMAN. Yes. They used the period from 1902 to 1995, which
was the instrumented temperature record that they used, so they used that
period to calibrate the proxy data. They centered their overall proxy data
on that period, 1902 to 1995, and of course temperature was rising in that
period, so when you center on that period, you push the rest of the proxy
data below the axis. That has, as I mentioned, the net effect of increasing
the variance and making the principal component methodology pick out
that kind of shape. So it preferentially attempts to fit those kind of
shapes in the first principal component.

MR. WHITFIELD. And it does establish this hockey stick showing a
rapidly increasing--

DR. WEGMAN. That is essentially the mechanism that creates the
hockey stick. If you do the--as I showed in the one graph, if you do the
centering properly, the hockey stick disappears.

MR. WHITFIELD. Now--

CHAIRMAN BARTON. Would the Chairman yield on that point?

MR. WHITFIELD. Yes.

CHAIRMAN BARTON. Dr. Wegman, you say when you center it
properly. Put in layman’s terms that those of us that are not statisticians,
what does that mean, centering it properly?

DR. WEGMAN. Thank you for asking. The principal components
analysis methodology requires that the data be centered on the mean of
the overall series, so if you are doing reconstructions, let us say, back to
year 1000, 1000 to 2000, then you should center on the average value of
the proxy series for the period 1902 to--

CHAIRMAN BARTON. In which there is better data. I mean, they--
there could be a plausible reason why they did what they did, the more
accurate data, they are more certain of it?

DR. WEGMAN. Well, they are more certain of the temperat