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HEARING CHARTER

COMMITTEE ON SCIENCE AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVES

The State of Climate Change Science 2007:
The Findings of the Fourth Assessment
Report by the Intergovernmental Panel

on Climate Change (IPCC),
Working Group I Report

THURSDAY, FEBRUARY 8, 2007
10:00 A.M.—12:00 P.M.
2318 RAYBURN HOUSE OFFICE BUILDING

Purpose

On February 8, 2007, the Committee on Science and Technology will hold a hear-
ing on the first section of the 2007 Assessment Report, Climate Change 2007: The
Physical Science Basis of Climate Change, prepared by Working Group I of the
Intergovernmental Panel on Climate Change (IPCC). Released in Paris, France, on
February 2, 2007, this document presents a comprehensive appraisal of the current
state of scientific knowledge of climate change.

The Committee will hear testimony from four witnesses who were involved in the
preparation of the Working Group I Report. The witnesses will present the findings
of the Report and discuss the relationship between the current findings and those
of past IPCC reports on the state of climate change science.

Key Findings of the 2007 Working Group I Report

On February 2, 2007 the Intergovernmental Panel on Climate Change (IPCC) re-
leased the first section of its Fourth Assessment Report, entitled “The Physical
Science Basis of Climate Change.”

This first section of the IPCC Fourth Assessment Report builds upon information
contained in the previous reports. It updates information from the Third Assessment
Report based upon research conducted over the past six years. Uncertainties in
some areas have been reduced (e.g., quantitative estimates of radiative forcing). Cli-
mate models have improved, and expanded observations, data and information have
enabled the IPCC to increase the level of confidence in some earlier findings (e.g.,
attribution of warming to human-induced increases in greenhouse gas concentra-
tions). In other areas (e.g., changes in frequency of tropical cyclones) uncertainties
remain and further research is needed to determine what patterns, if any, exist.

Despite remaining uncertainties, the Fourth Assessment Report represents a sig-
nificant expansion in our knowledge of the influence of human activity on the
Earth’s climate. It is almost 30 years since the first international scientific con-
ference on climate suggested that human activity could be impacting the Earth’s cli-
mate. This report confirms the original suspicions raised by scientists participating
in the 1979 climate conference as has every report of the IPCC from the first report
in 1990 to the present.

The 10 key findings in the 2007 report are:

¢ Atmospheric concentrations of greenhouse gases have increased significantly
due to human activities since 1750 due to fossil fuel use and land-use change.

¢ Our understanding of human-induced influences on climate has improved
since the 2001 Assessment. There is now very high confidence that Earth is
warming.

¢ Evidence that Earth is warmer includes: increase in global average air tem-
perature and ocean temperature, widespread melting of snow and ice, and ris-
ing global average sea level.

¢ Long-term changes in climate have been observed including: changes in Arctic
temperatures and ice, changes in the amounts of precipitation, ocean salinity,
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and wind patterns and changes in extreme weather events such as droughts,
heavy precipitation, heat waves, and intensity of hurricanes and typhoons.

¢ Changes in diurnal temperature ranges, Antarctic sea ice extent, meridional
overturning circulation of the global ocean, and localized extreme weather
events such as tornadoes, lightning, and dust storms have not been observed.

¢ The interpretation that the warming of the last 50 years is unusual in at
least the previous 1,300 years is consistent with paleoclimate information.
During the last period when polar regions were significantly warmer than
present for an extended period of time (about 125,000 years ago), reduced vol-
ume of polar ice led to sea level rise of four to six meters.

¢ Most of the observed increase in globally averaged temperatures since the
mid-twentieth century is very likely due to the observed increase in anthropo-
genic greenhouse gas concentrations. Discernible human influences now ex-
tend to other aspects of climate, including ocean warming, continental-aver-
age temperatures, temperature extremes and wind patterns.

¢ Analysis of climate models coupled with constraints of observations enables
an assessed likely range to be given for climate sensitivity for the first time
and provides increased confidence in the understanding of the climate system
response to radiative forcing. The likely global average surface warming asso-
ciated with a doubling of CO, concentration is in the range 2 to 4.5°C. It is
very unlikely that climate changes of at least the seven centuries prior to
1950 were due to variability generated within the climate system alone.

¢ For the next 20 years a warming of 0.2°C per decade is projected for a range
of emission scenarios. Even if the concentrations of all greenhouse gases and
aerosols had been kept constant at year 2000 levels, a further warming of
about 0.1°C per decade would be expected.

¢ Continued greenhouse gas emissions at or above current rates would cause
further warming and induce many changes in the global climate system dur-
ing the twenty-first century that would very likely be larger than those ob-
served during the twentieth century.

Background

Prior to the establishment of the IPCC, the World Meteorological Organization
(WMO) convened two international meetings on greenhouse gas emissions and glob-
al climate. In 1979, the first World Climate Conference issued the following concern:
“continued expansion of man’s activities on Earth may cause significant extended
regional and even global changes in climate.” In 1985 the United Nations Environ-
ment Program (UNEP), WMO, and the International Council for Science (ICSU) or-
ganized a joint conference on the “Assessment of the Role of Carbon Dioxide and
of Other Greenhouse Gases in Climate Variations and Associated Impacts.” This
conference concluded that “as a result of the increasing greenhouse gases it is now
believed that in the first half of the next century (twenty-first century) a rise of
global mean temperature could occur which is greater than in any man’s history.”

In response to the findings of these earlier conferences, the IPCC was created by
WMO and UNEP in 1988. The IPCC was created to provide assessments of sci-
entific, technical and socio-economic information relevant to understanding the risk
of human-induced climate change, its potential impacts and options for adaptation
and mitigation.

The IPCC is organized into a Plenary which meets once a year and is attended
by officials and experts from relevant ministries, agencies, and research institutions
from member countries and from participating organizations. This body makes the
decisions about preparation of new reports, their scope and content, and accepts re-
ports prepared by expert teams. It elects the IPCC Chair, currently Rajendra K.
Pachauri, and the members of the IPCC Bureau. It also establishes IPCC principles
and procedures, designs the work plan and budget for the Panel and its activities.
The IPCC Secretariat is located in Geneva, Switzerland.

The IPCC relies upon primarily peer reviewed, published scientific and technical
literature. The IPCC also prepares special reports and technical papers on topics
where independent scientific information and advice is deemed necessary. The panel
operates within extensive peer review and governmental review, thus ensuring a
high level of transparency, scientific credibility, and policy relevance. Hundreds of
experts from around the world contribute to the assessment reports as authors, con-
tributors, and reviewers. Participants are selected by the members of the IPCC Bu-
reau (30 members each from a different nation) who are all elected for five to six
years and who are all experts in climate change. Participants may be nominated by
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governments or participating organizations or they may be chosen due to their rec-
ognized expertise.

The IPCC published the First Assessment Report in 1990, Supplementary Reports
in 1992, a Special Report in 1994, a Second Assessment Report (SAR) in 1995, and
a Third Assessment Report (TAR) in 2001. Each of the assessment reports are com-
prised of three volumes from three corresponding working groups (I, IT and III).

First Assessment Report

The First IPCC Assessment Report was completed in 1990 and provided policy-

makers with a comprehensive assessment of what was then known, and not known,
about human influence on climate. The report provided the main scientific basis for
the negotiation of the Framework Convention on Climate Change (UNFCCC). The
1992 United Nations Framework Convention on Climate Change was ratified by the
United States and called for a “non-binding,” voluntary goal for industrialized coun-
tries to stabilize their emissions of greenhouse gases at 1990 levels by the year
2000.
The 1990 IPCC report, as well as two Supplementary Reports (1992 and 1994)
supplied critical information for the United Nations Conference on Environment and
Development in Rio de Janeiro in June 1992. The Convention went into effect in
March 1994 and the first session of the Conference of the Parties (COP) was held
in Berlin in April 1995.

In the 1990 assessment, the authors’ wrote, “The size of the warming is broadly
consistent with predictions of climate models, . . .but the unequivocal detection of
the enhanced greenhouse effect from observations is not likely for a decade or
more.” The report projected an increase in average global temperature during the
twenty-first century of 0.3 degrees Celsius per decade and discussed the possible
consequences of that temperature change in relation to rising sea levels, increase
in extreme weather events, and serious pressure on aquatic and terrestrial eco-
systems.

Second Assessment Report

Completed in 1995, the Second IPCC Assessment Report expanded on the findings
of the 1990 assessment. The Second Assessment Report stated that the climate of
the Earth had changed over the past century, increasing the global mean surface
air temperature somewhere between 0.3 and 0.6 degrees Celsius. The report stated
that climate was expected to change further in the future and projected an increase
of 1.0 to 3.5 degrees Celsius by 2100.

In the 1995 report, the IPCC concluded that “. . .the balance of evidence suggests
that there is a discernible human influence on global climate.” This second assess-
ment provided key input to the negotiations that led to the adoption of the Kyoto
Protocol in 1997. More than 160 nations, parties to the Framework Convention on
Climate Change, adopted the Kyoto Protocol, with legally binding obligations to
limit emissions of industrialized nations for the years 2008 to 2012. The Protocol’s
emissions targets are hailed as important first steps toward the Framework Conven-
tion’s objective of avoiding dangerous climate change.

Third Assessment Report

The Third Assessment Report, “Climate Change 2001” consisted of three working
group reports on “The Scientific Basis,” “Impacts, Adaptation and Vulnerability,”
and “Mitigation.” The findings also contained a synthesis report, which addressed
a range of policy relevant scientific and technical questions. This third report em-
phasized the findings from the previous five years and projected that average global
temperature would rise from 1.4 to 5.8 degrees Celsius over the next century. In
addition, authors explained how precipitation patterns are expected to change, the
degree to which sea level is expected to rise, and the possibility of the increases in
extreme weather events.

By the release of the 2001 report, confidence in the ability of models to project
future climate increased and authors concluded, “There is new and stronger evi-
dence that most of the warming observed over the last 50 years is attributable to
human activities.” Furthermore, extensive and wide-spread evidence is present dem-
onstrating that the Earth is warming and clear signals of a changing climate exist.

Witnesses

Dr. Susan Solomon of the National Oceanic and Atmospheric Administra-
tion (NOAA):

Dr. Susan Solomon serves as Co-Chair of Working Group I of the Intergovern-
mental Panel on Climate Change (IPCC), providing scientific information to the
United Nations Framework Convention on Climate Change. Her current research
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includes climate change and ozone depletion, and she served as an overall coordi-
nator for the report. After receiving her Ph.D. in chemistry from the University of
California at Berkeley in 1981, she has been employed by the National Oceanic and
Atmospheric Administration as a research scientist. Her scientific papers have pro-
vided not only key measurements but also theoretical understanding regarding
ozone destruction, especially the role of surface chemistry.

Dr. Solomon will provide an overview of the key findings of the report. Working
Group I’s contribution to the Fourth Assessment Report includes 11 chapters. Each
chapter has two Coordinating Lead Authors who are responsible for pulling together
the material for the chapter. In addition to the Coordinating Lead Authors, there
are a number of Lead Authors as well as numerous contributors and reviewers asso-
ciated with each chapter.

Each of the other IPCC authors, Dr. Trenberth, Dr. Alley, and Dr. Meehl will dis-
cuss the findings with a focus on their respective chapters.

Dr. Kevin Trenberth of the National Center for Atmospheric Research
(NCAR):

Dr. Kevin Trenberth served as a Coordinating Lead Author for Chapter 3 of the
report entitled: Observations: Surface and Atmospheric Climate Change. Currently,
Dr. Trenberth is Head of the Climate Analysis Section at the National Center for
Atmospheric Research (NCAR) in Boulder, Colorado. From New Zealand, he com-
pleted his undergraduate degree in mathematics at the University of Canterbury,
Christchurch, New Zealand, and obtained his Sc.D. in meteorology in 1972 from
Massachusetts Institute of Technology, Cambridge, Massachusetts.

Dr. Richard Alley of the Department of Geosciences, Pennsylvania State
University:

Dr. Richard Alley served as a Lead Author for Chapter 4 of the report entitled:
Observations: Changes in Snow, Ice, and Frozen Ground. Dr. Alley is Evan Pugh
Professor of Geosciences and Associate of the Earth and Environmental Systems In-
stitute at The Pennsylvania State University, University Park, where he has
worked since 1988. He received his Ph.D. in 1987 from the University of Wisconsin—
Madison and his M.Sc. (1983) and B.Sc. (1980) degrees from The Ohio State Univer-
sity—Columbus, all in Geology. Dr. Alley teaches, and conducts research on the cli-
matic records, flow behavior, and sedimentary deposits of large ice sheets, to aid in
prediction of future changes in climate and sea level.

Dr. Gerald Meehl of the National Center for Atmospheric Research (NCAR):

Dr. Meehl is a Coordinating Lead Author for Chapter 10 of the report: Global Cli-
mate Projections. Dr. Meehl received his Ph.D. in Climate Dynamics from the Uni-
versity of Colorado in 1987. His expertise is in the field of climate modeling. He has
been a scientist on staff at NCAR since 1979. He has been a member of the Working
Group I Report Group since 1989 and has participated in the development of pre-
vious IPCC assessment reports.

Definitions:

Radiative forcing—an external disturbance in the radiative energy budget of
Earth’s climate system brought about by changes in atmospheric concentrations of
greenhouse gases, changes in solar radiation, or changes in the surface reflective
properties of Earth.

Meridional overturning circulation—the circulation system of the world’s
oceans driven by variations in temperature and salinity. Cold, dense water formed
in polar oceans sinks and is replaced by warmer, less dense surface water from tem-
perate latitudes.
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Chairman GORDON. Well, good morning, and welcome to this
hearing on the Intergovernmental Panel on Climate Change, or
IPCC, Report on the current state of our knowledge on climate
change.

This is the first opportunity Congress has to examine the find-
ings of this important report.

The first warnings about the potential for climate change came
in 1979 when the first international conference on climate change
expressed the concern that human activity might lead to significant
regional and global changes in climate.

Now, almost 30 years later, increasing evidence confirms this
warning is real.

The importance of this report cannot be overstated. The Report
provides overwhelming evidence that global warming is real and
that human activity is the driving force.

The Report’s findings may be alarming, but it is not the work of
alarmists. The Report’s findings were endorsed unanimously by the
representatives of 113 nations, including the United States, and it
is the product of the work of nearly 300 scientists. In short, this
is a unanimous, definitive statement that global warming is real
and it is very likely that humans have contributed to it.

And let me just make that clear. This is a unanimous, definitive
statement. That meant that every nation, every scientist had to
agree to that. And so the Nation that might be the most naysaying,
the scientists that might be the most skeptical still had to agree
to this Report. So, at a minimum, this is a conservative report
about climate change.

The scientific experts have provided us with a diagnosis of the
problem and a prognosis for our nation’s health. If we continue
along our current path, the prognosis is ominous.

The scientists have done their job. Now, it is time for us, the pol-
icy-makers, to do ours.

We face a big challenge. We must explore ways to reduce emis-
sions, to adapt to coming changes, and to mitigate the negative ef-
fects of climate change. We cannot accomplish all this overnight,
but we must begin in earnest now to address this serious issue.
And with some bit of irony, today, the Science Committee has a bill
of mine on the Floor in about an hour that will be the first bill that
will address renewable energy. We hope it will be—we don’t hope,
we know it will be the first of many bills.

The IPCC Report tells us that if we fail to act, our children, my
five-year old daughter, Dana’s triplets, Brian’s twins, and Madame
Speaker, your little four-month-old son, or grandson—you look
wonderful—they are all going to be affected, and they are going to
live in a very different world. And let me just say, this is not hypo-
thetical. When you start talking about 10 years, 20 years, 50 years,
maybe 100 years, it seems like it is a long time off, but the actu-
aries tell us that our children are all going to live to the end of this
century. And certainly, our grandchildren are going to live beyond
that. So this is real. This is not hypothetical. We are talking about
something that is going to affect all of us in a very personal way,
because they are going to inherit a world which has much more se-
vere droughts in some regions, greater flooding in others, and very
different coastlines due to a higher sea level.
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And two days ago, my daughter spent the afternoon in my office.
We were looking out at the Capitol and I am hoping that when she
is older she is going to remember that view.

And I don’t want to look in my daughter’s eyes in 10 or 20 years
and try to explain why I didn’t take advantage of the opportunity
to address global warming while I was in Congress.

We need to improve existing technologies and to develop new
technologies and to reduce emissions and to make our economy and
our society more energy efficient. And we must understand the im-
pactsh of climate change on our ecosystems that support all life on
Earth.

Continued scientific research is imperative. We need better, more
refined regional assessments to understand the -climatic
vulnerabilities of communities, ecosystems, and our economy. We
must continue to gather information on greenhouse gas emissions
and the Earth’s response to them and to further expand our under-
standing of climate and weather.

These four eminent scientists are a select few representing the
efforts of thousands of scientists from all over the world. And as
I said earlier, they have done their job. They have set the scientific
information before us. We must now move forward and act upon
this information.

We, on the Science and Technology Committee, can and must
play a role by ensuring that the science and research continue to
provide us the information we need to understand climate change
and to respond to it.

However, we must also begin with the information and tools in
hand today to adapt to the changing climate and to buy ourselves
time to adapt and to innovate by reducing emissions and energy
use.

We are world leaders in science and innovation. I intend for this
committee to ensure we maintain that leadership and lead the
world to address it with us.

On behalf of the Committee, I want to thank all of our witnesses
for joining us today and for the work you have done in preparing
this paper.

[The prepared statement of Chairman Gordon follows:]

PREPARED STATEMENT OF CHAIRMAN BART GORDON

Good morning and welcome to this hearing on the Intergovernmental Panel on
Climate Change (IPCC) report on the current state of our knowledge on climate
change.

This is the first opportunity Congress has to examine the findings of this impor-
tant report.

The first warning about the potential for climate change came in 1979 when the
first international conference on climate change expressed the concern that human
activity might lead to significant regional and global changes in climate.

Now, almost 30 years later increasing evidence confirms this warning is real.

The importance of this report cannot be overstated.

The Report provides overwhelming evidence that global warming is real and that
human activity is driving this change.

The Report’s findings may be alarming, but it is not the work of alarmists.

The Report’s findings were endorsed unanimously by the representatives of 113
countries, including the United States.

And is the product of the work of nearly 600 scientists.

In short, it is a unanimous, definitive statement that global warming is real and
that it is very likely humans have contributed to it.
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The scientific experts have provided us with a diagnosis of the problem and a
prognosis for our planet’s health. If we continue along our current path, the prog-
nosis is ominous.

q The scientists have done their job. Now, it is time for us—the policy-makers—to

0 ours.

We face a big challenge. We must explore ways to reduce emissions, to adapt to
coming changes, and to mitigate the negative effects of a changing climate.

We cannot accomplish all this overnight, but we must begin in earnest now to ad-
dress this serious issue.

The IPCC Report tells us that, if we fail to act, our children—my five-year-old
daughter, Dana’s triplets, and Brian’s twins—will live in a much different world.

A world with more severe droughts in some regions and greater flooding in others.
And much different coastlines due to a higher sea level.

Two days ago, my daughter spent the afternoon with me in my office. We were
looking out at the Capitol and I am hoping that when she is older, she will remem-
ber that view.

I don’t want to look in my daughter’s eyes in 10 or 20 years and try to explain
why I didn’t take advantage of an opportunity to address global warming while I
was in Congress.

We need to improve existing technologies and to develop new technologies to re-
duce emissions and make our economy and society more energy efficient.

And we must understand the impacts of climate change on the ecosystems that
support all life on Earth.

Continued scientific research is imperative. We need better, more refined regional
assessments to understand the climatic vulnerabilities of communities, ecosystems,
and our economy.

We must continue to gather information on greenhouse gas emissions and the
Earth’s response to them to further expand our understanding of climate and weath-
er.
These four eminent scientists are a select few representing the efforts of thou-
sands of scientists from around the world. As I said earlier—they have done their
job. They have set the scientific information before us. We must now move forward
and act upon this information.

We, on the Science and Technology Committee can and must play a role by ensur-
ing that the science and research continue to provide us the information we need
to understand climate change and to respond to it.

However, we must also begin with the information and tools in hand today to
adapt to the changing climate and to buy ourselves time to adapt and innovate by
reducing emissions and energy use.

We are world leaders in science and innovation. I intend to ensure this committee
works to ensure we maintain that leadership. I believe we can meet this challenge
and we can, and should, lead the world to address it with us.

On behalf of the Committee, I want to thank all of our witnesses for agreeing to
come before us this morning. I believe most of you have just returned from the
meeting in Paris. We appreciate the work you have done and your willingness to
appear today.

Chairman GORDON. And at this time, I will recognize our very
distinguished Ranking Member, Mr. Hall, for an opening state-
ment.

Mr. HALL. Good morning. And I thank you, and I thank the
Chairman for organizing this hearing about the very important
topic of global warming, or as some prefer to call it, climate change.

Let me start by thanking all of the witnesses for being here
today. This will be a key issue in the 110th Congress, and I hope
that I speak for all of the Committee Members in saying that we
appreciate the time that you all give us. Madame Speaker, we ap-
preciate your appearing before us. I was amazed at the crowds out-
side there. At my age, I was fearful that someone had discovered
I might have been one of the Lindbergh kidnappers. I didn’t know
what everybody was doing there. But you are all welcome. I see
Sherry Boehlert, our former Chairman, in attendance, a great lead-
er and a man that gave much of his time to this committee, and
to this Congress, and to this nation. Thank you, Sherry.
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There will be a lot of debate in this Congress about what policies
the United States should adopt to deal with the potential impacts
of climate change. While today’s hearing is focused primarily on the
latest science related to climate change, it also is a public forum,
and I expect Members will stray from the science and offer their
opinions on various policy options that have been proposed.

So in that vein, let me set the record straight from the beginning.
I am skeptical about mandatory regulation of greenhouse gases,
which some of my colleagues are promoting as the best solution to
the problem of climate change.

As a nation, we can’t figure out how to write a cap-and-trade bill
that does not cause an immediate spike in natural gas prices, a
spike that endures for several years at the very least. The result
would be the closing of more factories, the closing of steel mills,
paper mills, lumber mills, and many others. Gas price increases
over the last six years, even without carbon regulation, have al-
ready caused millions of permanent layoffs. Factories won’t com-
pete with utilities to buy gas. Rather, they will move to China and
India where there are no pollution controls, inevitably worsening
global emissions. In the meantime, Americans will be paying the
price.

Clearly, we need to make the American people fully aware of the
cost of mandatory emission caps. The discussion of mandatory caps
comes down to one question: what is the maximum cost to the U.S.
economy in dollars per family in a global warming bill, and what
is the minimum effect on world-wide temperatures our country is
willing to accept at such cost?

Of course, in order to fully answer that question, we will need
to factor into the equation the contribution, or lack of contribution,
of those countries who produce much of the pollution problems and
seem unwilling to be a part of the solution. I would like to see this
committee address this important equation in the near future.

We have an historic opportunity to use American innovation to
help address the problem, and our committee is poised to offer com-
petitive solutions. I would like to see more discussions on how tech-
nology, especially alternative energy technologies, can help address
the issue of energy independence and climate change. I would also
like to explore how we can encourage the development of tech-
nologies to use existing domestic resources more cleanly, effec-
tively, and efficiently. In fact, later this morning, we will be consid-
ering an alternative energy technology bill on the House Floor.
There is no limit to American innovation. When we put our minds
to solving a problem, we find answers that not only benefit our
country, but also the world. We have always been leaders in tech-
nology. This should be no exception. I would like to see this com-
mittee promote the development of a wide range of new tech-
nologies to help America become energy independent while main-
taining our competitive edge in the world economy. In the end, in-
novation can do a lot, but only so much. World powers must abso-
lutely do their part. Without this, there can be no true success in
solving the problem of global warming.

I look forward to hearing from our witnesses today and yield
back my time.

[The prepared statement of Mr. Hall follows:]
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PREPARED STATEMENT OF REPRESENTATIVE RALPH M. HALL

Good morning. I am glad the Chairman organized this hearing about the impor-
tant topic of global warming, or as some prefer to call it, climate change. Let me
start by thanking all of the witnesses for being here today. This will be a key issue
in the 110th Congress and I hope I speak for all the Committee Members in saying
we appreciate your time and the expertise that you can provide to our discussions.

There will be much debate this Congress about what policies the United States
should adopt to deal with the potential impacts of climate change. While today’s
hearing is focused primarily on the latest science related to climate change, it is also
a public forum and I expect Members will stray from the science and offer their own
opinions on various policy options that have been proposed. So, in that vein, let me
set the record straight from the beginning. I aim skeptical that mandatory regula-
tion of greenhouse gasses, which some of my colleagues are promoting, is the best
solution to the problem of climate change.

As a nation, we can’t figure out how to write a cap-and-trade bill that does not
cause an immediate spike in natural gas prices—a spike that endures for several
years at the very least. The result will be the closing of more factories—steel, paper,
lumber and many others. Gas price increases over the last six years, even without
carbon regulation, have already caused millions of permanent lay-offs. Factories
won’t compete with utilities to buy gas. Rather, they will move to China and India
where there are no pollution controls, inevitably worsening global emissions. In the
meantime, Americans will pay the price.

Clearly, we need to make the American people fully aware of the costs of manda-
tory emission caps. The discussion of mandatory caps comes down to one question—
What is the maximum cost to the U.S. economy (in dollars per family) in a global
warming bill, and what is the minimum effect on worldwide temperature our coun-
try is willing to accept at such cost? Of course, in order to fully answer that ques-
tion, we will need to factor into the equation the contribution, or lack of contribu-
tion, of those countries who produce much of the pollution problems and seem un-
willing to be a part of the solution. I would like to see this committee address this
important equation in the near future.

We have an historic opportunity to use American innovation to help address this
problem, and our committee is poised to offer competitive solutions. I would like to
see more discussion of how technology, especially alternative energy technologies,
can help address the issue of energy independence and climate change. I would also
like to explore how we can encourage the development of technologies to use exist-
ing domestic resources more cleanly, effectively, and efficiently. In fact, later this
morning we will consider an alternative energy technology bill on the House Floor.
There is no limit to American innovation. When we put our minds to solving a prob-
lem, we find answers that not only benefit our country, but also the world. We have
always been leaders in technology—this should be no exception. I would like to see
this committee promote the development of a wide range of new technologies to help
America become energy independent while maintaining our competitive edge in the
world economy. In the end, innovation can do a lot, but only so much. World powers
must absolutely do their part. Without this, there can be no true success in solving
the problem of global warming.

I look forward to hearing from our witnesses today and yield back the balance
of my time.

Mr. SENSENBRENNER. Mr. Chairman, I have a parliamentary in-
quiry.

Chairman GORDON. The gentleman from Wisconsin.

Mr. SENSENBRENNER. My parliamentary inquiry, Mr. Chairman,
is are all of the witnesses that will appear today, including the dis-
tinguished Speaker, going to be subjected to questioning under the
five-minute rule, as required by House Rule 11?

Chairman GORDON. The gentleman raises a good question, but I
will excuse the Speaker after her opening remarks.

Mr. SENSENBRENNER. A further parliamentary inquiry. Is the
Chair aware that House Rule XI 2.(G)(2)(A) reads as follows: “Sub-
ject to subdivisions B and C, each Committee shall apply the five-
minute rule during the questioning of witnesses and the hearing
until such time as each Member of the Committee, who so desires,
has had an opportunity to question each witness.”
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Chairman GORDON. I am aware of it, and I ask unanimous con-
sent that the Speaker be allowed to leave after her opening state-
ment.

Mr. SENSENBRENNER. Mr. Chairman, I object, and I request that
House Rule 11, as cited, be applied, because it is mandatory.

Chairman GORDON. As the gentleman knows, anything can be
waived by unanimous consent.

Mr. SENSENBRENNER. Mr. Chairman, I object.

Chairman GORDON. Well, if that is your choice, then you will be
able to do that, and I am sure that the Speaker will give you a very
good answer.

Thank you, Mr. Hall. And Sherry Boehlert, as you can see,
things still don’t always change around here, but we welcome you
back. And you prove that you can come home, and that we are very
glad you are here.

I ask unanimous consent that all additional opening statements
submitted by the Committee Members be included in the record.
Without objection, so ordered.

[The prepared statement by Mr. Costello follows:]

PREPARED STATEMENT OF REPRESENTATIVE JERRY F. COSTELLO

Good morning. I want to thank the witnesses for appearing before our committee
to discuss the first section of the 2007 assessment report, Climate Change 2007: The
Physical Science Basis of Climate Change, prepared by the Working Group I of the
Intergovernmental Panel on Climate Change. This is a sobering report that de-
mands our attention and I commend Chairman Gordon for moving quickly to hold
today’s hearing.

This report gives the Congress added momentum to take meaningful action to
combat global warming, and I look forward to working with my colleagues as we
craft such legislation. This process needs to be one of consensus, taking a wide view
of our current energy realities as well as the goals we need to reach in the future.
As the Working Group’s report states, “continued greenhouse gas emissions at or
above the current rates will cause further warming causing changes in the global
climate system.” Given the current state of scientific knowledge of climate change
and prior reports based upon six years of research, we need to work together to find
responsible solutions to take action to slow this trend.

Toward this end, we cannot ignore the reality that coal is going to play a role in
our nation’s energy supply and the world energy supply for years to come. Coal gen-
erates half of the electricity in this country and is a reliable domestic source of
power with a 250-year supply of coal in the U.S. alone.

To fully maximize our use of coal, we must continue to take steps that reduce
emissions. The only way to achieve this goal is through advancements in technology.
I have been a strong supporter of clean coal initiatives and programs to advance
the research and development needed to improve coal-based electricity generation.
Congress must continue to support the clean coal programs in the President’s FY08
budget, which includes the FutureGen Project, slated to be the world’s first zero-
emissions coal plant. Among other things, FutureGen will demonstrate the ability
to sequester carbon dioxide emissions safely underground. The more coal plants
using clean coal technology equals less harmful emissions in our atmosphere and
a reduction of greenhouse gases.

Clean coal technologies do exist; however, they need the support and backing from
Congress to further develop and demonstrate their commercial viability. As we con-
sider climate change legislation, I encourage my colleagues to include coal as part
of our energy solution. Again, I look forward to working with my colleagues as we
find practical solutions that lead us down the path of energy independence and pro-
tection of our environment.

I welcome the panel of witnesses and look forward to their testimony.

[The prepared statement by Ms. Johnson follows:]
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PREPARED STATEMENT OF REPRESENTATIVE EDDIE BERNICE JOHNSON

Thank you, Mr. Chairman. Today’s hearing brings representatives of an impor-
tant body of scientific knowledge on the state of science regarding climate change.

The Intergovernmental Panel on Climate Change (IPCC) has spent hundreds,
maybe thousands of hours preparing this report. The Panel gathered the world’s
leading experts on Earth science and surveyed the literature.

The Panel took comments from the greater scientific community. All of this work
has resulted in a high quality product that policy-makers should take seriously.

I have been frustrated by the lack of action—real action—in dealing with climate
change from the legislative standpoint.

Why don’t we mandate stricter standards to that all automobiles run on a greater
number of miles per gallon of gasoline? Why haven’t we passed into law good ideas
such as the Chairman’s on alternative fuel research and development?

Why haven’t we explored and utilized more of our domestic oil resources in the
short-term, while investing heavily in solar, wind, nuclear, hydrogen fuel research
and development?

Why haven’t we provided more incentives for the American people to buy fuel-effi-
cient or hybrid vehicles?

The number of unanswered questions of this nature keeps growing.

I am eager to hear what today’s witnesses have to say, and I thank the Chairman
for inviting them to testify today.

[The prepared statement by Mr. Lipinski follows:]

PREPARED STATEMENT OF REPRESENTATIVE DANIEL LIPINSKI

I am pleased that with this hearing today, we will continue the discussion on the
issue of global climate change in the House Committee on Science and Technology.

The science on climate change has come a long way since the first international
scientific conference on climate almost 30 years ago. This fourth assessment report
by the IPCC represents a significant expansion in our knowledge of the influence
of human activity on the Earth’s climate. The solid scientific conclusions reached in
this report allow us to move beyond debating whether humans are affecting climate
change, and let us begin the discussion of how to resolve the dilemma before us.

The challenges we face, which are documented in dramatic scientific detail within
this report, highlight the need to act and act now. The need to find cleaner, less
polluting sources of energy to reduce our impacts on climate change offers us a fu-
ture of great opportunities, especially as we seek to compete in the global economy
of the 21st Century.

Fortunately, feasible approaches to reducing carbon dioxide emissions are no
longer out of reach. In the 109th Congress, the House Committee on Science heard
from U.S. businesses that had implemented energy efficient practices and manufac-
turing changes to reduce greenhouse gas emissions. I applauded the voluntary ac-
tions of these businesses for taking the lead even in the absence of mandatory re-
quirements.

This is a global challenge, and we must do our part to see that the health of our
planet does not deteriorate further. As such, we must work on providing greater in-
centives to all U.S. businesses so they will continue to develop new environmentally
friendly technologies and implement further reductions in greenhouse gas emissions.

I look forward to the release of the Working Group II and Working Group III re-
ports later this spring and welcome the chance to learn how we might go about miti-
gating global climate change. It is my hope that creative and vigorous dialogue in
the 110th Congress will yield concrete results that will put us on the right path to-
ward a more sustainable future.

[The prepared statement by Mr. Ross follows:]

PREPARED STATEMENT OF REPRESENTATIVE MIKE ROSS

I would like to first thank Chairman Gordon and Ranking Member Hall for hold-
ing today’s hearing on climate change. I would also like to thank Speaker Pelosi for
coming before the Committee today and all of the witnesses who have come here
to discuss their findings on this topic.

I am honored that our committee will be the first to hear from the authors of the
Intergovernmental Panel on Climate Change’s Report on Global Climate Change.

I strongly believe that our nation must develop a comprehensive plan that com-
bats climate change by investing in alternative and renewable fuels and reducing
greenhouse gas emissions and I am hopeful that today’s hearing will continue the
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discussion of climate change to aid in this process. I also believe in a common sense
approach to imposing regulations that will help to improve our environment and
combat the harmful effects of global warming, while maintaining jobs and strength-
ening our nation’s economy

I am hopeful that all of these goals can be met and I look forward to today’s dis-
cussion of the IPCC’s report, which will provide great insight into this topic.

[The prepared statement by Mr. Carnahan follows:]

PREPARED STATEMENT OF REPRESENTATIVE RUSS CARNAHAN

Mr. Chairman, thank you for placing this important hearing first on the calendar
of the Committee on Science and Technology for the 110th Congress. By prioritizing
it on our agenda, you have helped to emphasize the growing importance of climate
change on the national debate.

Speaker Pelosi, it is a tremendous honor to have you appear before us today and
I look forward to hearing your testimony on the state of climate change. Your pres-
ence speaks loudly to your commitment to bipartisan action on this very important
issue. Thank you for joining us.

The conclusions of the Intergovernmental Panel on Climate Change (IPCC) have
clarified that human-induced influences impact the climate. With very high con-
fidence, the IPCC now tells us that the Earth is warming as is indicated by an in-
crease 1n global average air and ocean temperature, widespread melting of snow and
ice, and rising global average sea level. While this news is unfortunate, the cer-
tainty with which science now warns that human actions are impacting the climate
should motivate the Congress to move forward on legislative solutions.

I am proud to say that last Congress I was very active on the issue of global
warming, introducing a bipartisan and bicameral Sense of Congress resolution,
H.Con.Res. 453, aimed at addressing global warming through the negotiation of
international treaties. Furthermore, during debate on the 2005 Energy bill, I at-
tempted to amend the bill by redrafting and extending the Hybrid tax credit, a cred-
it that was eventually enacted into law and is a step forward in our efforts to stem
harmful emissions.

St. Louis has one of the highest rates of asthma and respiratory diseases in the
country, the causes of which are directly related to global warming. For this reason,
climate change is an issue of vital importance to my constituents.

I look forward to hearing the testimony of Speaker Pelosi and the IPCC witnesses
and participating in the conversation of climate change as we deliberate over legis-
lative solutions in the 110th Congress. Thank you all for being here today.

[The prepared statement by Mr. Mitchell follows:]

PREPARED STATEMENT OF REPRESENTATIVE HARRY E. MITCHELL

Thank you, Mr. Chairman.

I think one of the things the American people are hoping from this Congress is
for Democrats and Republicans to work together to take the threat of global warm-
ing to our environment and our national security seriously.

We are watching our planet rapidly change before our eyes. Once majestic ice caps
are melting. Weather patterns are changing in very troubling ways. The tempera-
ture of our atmosphere is on the rise. The intensity of rains and drought are more
extreme. Hurricanes, such as Katrina, are becoming more powerful, and more dead-
ly.

The scientific evidence that global warming exists—and that humans are largely
responsible for the change in our climate—is overwhelming.

The report by the Intergovernmental Panel on Climate Change—which we are
hearing more about today—continues to confirm our fears about global warming.

I hope that as the American people and the international community continue to
learn about this report and the effects of global warming, our renewed interest in
the topic will turn into action.

The United States is the world leader in the emission of greenhouse gases. That
means we have a moral obligation to lead the world to a solution.

I believe that America’s ingenuity, and our unique spirit can be an incredible
asset in this cause. Our action on global warming can also help restore our author-
ity as a respected global leader.

Developing sound policy on global warming—and investing in new technologies
and clean energy—can help grow our economy too.

This Congress, the President and the American people have a responsibility, and
I hope that we re-dedicate ourselves to meeting that responsibility.
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[The prepared statement by Mr. Ehlers follows:]

PREPARED STATEMENT OF REPRESENTATIVE VERNON J. EHLERS

I am pleased that the Science and Technology Committee is hearing from sci-
entists who participated in the Intergovernmental Panel on Climate Change, espe-
cially so soon after the Summary for Policy-makers was released. We're fortunate
to receive this information “hot off the presses” (if I am allowed to think that any-
thing “hot” is a good thing given today’s topic).

In my mind, there are three big questions related to climate change. One, is cli-
mate change happening? Two, to what extent is it anthropogenic? And three, what
are we going to do about it? I believe that the research the panelists will discuss
today advances our knowledge of the answers on the first and second of these ques-
tions. We need to hear how the methods of monitoring changes in the Earth have
improved, and what the most recent data indicates, especially since the last major
assessment was finalized in 2001. But an even bigger task for this committee and
our colleagues is to answer the third question: what are we going to do about cli-
mate change? Comprehensive and continuing science is critical for us to be able to
answer that question. The additional working groups of the IPCC also will help ad-
dress the broader policy questions of climate change strategy, and I look forward
to reviewing those results in the spring.

Our planet is a dynamic system, and any attempts to mitigate warming, adapt
to sea level rise, or any other response to climate change will rely on scientific re-
search and researchers, like those testifying before us today. These individuals have
dedicated not just hours, but years to the process that results in the full assessment
of climate science due in May. I thank them for that commitment, and look forward
to the opportunity to hearing what they have to say.

[The prepared statement by Mr. Neugebauer follows:]

PREPARED STATEMENT OF REPRESENTATIVE RANDY NEUGEBAUER
Mr. Chairman:

Thank you for holding this hearing. I welcome the opportunity to take part in this
important discussion and look forward to hearing from our distinguished panelists.

Like everyone else, and despite the recent record cold temperatures here in DC
and around the country, I believe the Earth has gotten warmer over the past cen-
tury. I don’t doubt that there is consensus on that fact. Beyond that, however, I see
a lot of disagreement.

On the one hand, we have the distinguished scientists before us who have au-
thored key findings of the IPCC’s report. They—and others—believe “with more
than 90 percent confidence” that, based on their models and data, human activity
is chiefly responsible for global warming since the 1950s.

On the other hand, we have other distinguished scientists who disagree with that
assessment. Some believe that humans, to varying degrees, have played a role in
global warming. Others believe that solar activity has been the primary factor, given
their models and data.

The bottom line, Mr. Chairman, is that the scientific community does not speak
with one voice on this important issue. And that’s not unusual. It happens all the
time with scientific inquiry. New models are developed; data is re-examined; new
hypotheses are tested. That’s normal and healthy—when you have a robust sci-
entific community free of political or ideological interference.

But Mr. Chairman, what I've seen lately has been disturbing—and it should con-
cern every American. Scientists who disagree with the popular view on global warm-
ing are being ostracized. They are being labeled “global warming deniers.” We have
politicians and activists—most of whom are not scientists themselves—working to
silence highly trained and accredited scientists. Some call for silencing their dis-
agreement by revoking professional certifications and removing them from key posi-
tions.

Mr. Chairman, why has the reaction to these differing scientific findings been so
extreme and so reckless? I strongly suspect that ideology, not scientific disagree-
ment, is behind this reaction.

Mr. Chairman, it is an inconvenient truth that we run a terrible danger when sci-
entific debate is stifled because it gets in the way of political goals.

We in Congress, and in this committee especially, are called upon to make sci-
entific and environmental policy that will affect our economy, our security, and our
gerllleral welfare; and not just for us, but for future generations of Americans, as
well.
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To the best of my knowledge, none of us sitting on this committee are climatolo-
gists or meteorologists or otherwise competent on our own merits to claim full
knowledge of this complex issue. So, we deserve to have all the scientific informa-
tion before us—to consider it, and to make the wisest policy choices based on all
the findings before us.

Mr. Chairman, you have indicated that it’s time to end the debate on this issue.
But I respectfully disagree with that assessment. It is plain that the debate has just
begun.

I hope future hearings on global warming will provide the opportunity to hear op-
posing views and have a full healthy debate and dialogue on this issue.

Thank you.

Chairman GORDON. I ask unanimous consent that Representa-
tive Gilchrest, who was a former Member of this committee, be per-
mitted, at his request, to sit at the dais for this hearing and that
he be permitted to ask questions after all Members of the Com-
mittee have an opportunity to question the witnesses. Mr. Sensen-
brenner, is that okay with you?

Mr. SENSENBRENNER. I just want to see the rules followed.

Chairman GORDON. All right. Thank you. Without objection, so
ordered.

Now it is my pleasure and privilege to welcome the Speaker of
the House of Representatives, Nancy Pelosi, to be with us today.
I know this is an issue that you are both informed about and have
a passion about. And we welcome you here for this hearing and
welcome to hear your remarks.

Panel I:

STATEMENT OF THE HONORABLE NANCY PELOSI, SPEAKER
OF THE HOUSE OF REPRESENTATIVES

Speaker PELOSI. Thank you very much, Mr. Chairman.

I thank you and your distinguished Ranking Member, Mr. Hall,
for the courtesy extended here today for me to present my views
before this very important committee.

The last time I was in this room was for the unveiling of the por-
trait of Mr. Boehlert, and here we are, portrait and Mr. Boehlert,
as well, and I join you in thanking him for his great leadership to
our country and in working in a bipartisan way to use science as
a basis for progress in our country.

I want to also join in commending the witnesses who will be pre-
senting today. I thank them for their extraordinary contribution to
understanding of climate change. Their new report confirms that
climate change is indisputably underway and states with 90 per-
cent certainty that greenhouse gases released by human activities
are the main cause of global warming.

I am very pleased to see on the wall, which in the excitement of
Mr. Boehlert’s unveiling, I didn’t see that day several months ago,
that you quote Tennyson, who is my favorite poet, Alfred Lord Ten-
nyson. And it says, “For I dipped into the future, as far as human
eyes could see, saw the vision of the world and all the wonder that
would be.” What a wonderful inspiration to the work of this com-
mittee.

You, on this committee, are opening a window into our future.
Looking through that window, we see a future in which global
warming will reshape our planet and our society. We also see a fu-
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ture in which harsh consequences could be blunted by prompt ac-
tion. That is the good news.

This is an issue that is as immediate to the American people as
their own neighborhoods and as global as the planet itself. It was
interesting to me that on a recent visit from the Executive Com-
mittee of the U.S. Conference of Mayors, a bipartisan Committee,
they brought forth their 10-point program for strong cities, strong
families, a strong America. And point number one in the Con-
ference of Mayors’ 10-point proposal was energy independence, cli-
mate change, global warming. That was their top priority. They
had best practices, that they, in a bipartisan way, are sharing with
each other and instituting in their communities. Again, this is as
immediate to the lives of the American people as their own neigh-
borhoods, and again, it is as global as the planet. And that—more
on that in just a moment.

On the science of global warming, the level of carbon dioxide in
the atmosphere is by far the highest in 650,000 years. Tempera-
tures are estimated to rise anywhere from two degrees Fahrenheit
to as high as 11.5 degrees by the end of the century. We can expect
rising sea levels, more intense storms, increased drought in some
areas and more floods in others, heat waves, spread of tropical dis-
eases, extinction of species, changes in ocean salinity, and melting
ice in the polar regions, and that is already happening.

The catastrophic hurricanes of 2005, Katrina and Rita, fore-
shadow the challenges we will face. All along our coastlines, our
great cities and small towns will be threatened by rising sea levels
and intensifying storms.

Not only coastal areas will be affected. Inland communities will
be gravely affected as well by drought and flood. Movement of cli-
mate change refugees from one country to another could increase
political instability in many regions of the world. These environ-
mental refugees are a real, real concern.

Looking through the window into the future that you have
opened, we also see that we can reshape our activities now and
prevent catastrophic global warming. Where once we thought the
effects of global warming would occur decades away, change is al-
ready underway.

We hold our children’s future in our hands, not our grand-
children, or great-grandchildren, but our own children. As the most
agaptable creatures on the planet, it is time for us to continue to
adapt.

Scientific evidence suggests that to prevent the most severe ef-
fects of global warming, we will need to cut global greenhouse gas
emissions roughly in half from today’s levels by 2050. The Bush
Administration continues to oppose mandatory limits on green-
house gases, restating this position immediately upon the release
of the IPCC report. I respectfully disagree with the distinguished
Ranking Member in his comments, and this is a wonderful venue
for the debate, this very important committee with these very in-
formed Members.

I do believe, though, Mr. Hall and Mr. Chairman, we cannot
achieve the transformation we need, both in the United States and
throughout the international community, without mandatory action
to reduce greenhouse gas pollution. Many of the technologies to
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revolutionize our use of energy are already at hand, as the distin-
guished gentleman mentioned, and we can develop others, waiting
on the shelf, or under development. Restrictions on greenhouse gas
emissions will drive these technologies into the marketplace quick-
ly and cost-effectively, while simultaneously creating the next gen-
eration of good-paying new jobs.

In addition, we must address land-use policies in the U.S. and
worldwide, since the loss of forests currently contributes about 25
percent of global carbon dioxide emissions. Older forests can store
more carbon while also providing fuel for biomass energy in a sus-
tainable manner.

We have a responsibility to work together with countries, as the
distinguished Ranking Member Mr. Hall said, but these other
countries, India and China, to name two, to work with them for
them to reduce the level of carbon dioxide in the atmosphere. That
may be as important to our grandchildren and our children’s future
as anything we do here. The United States and China, as well as
India, are the largest contributors of carbon dioxide emissions in
the world, and it is estimated that China will surpass the United
States in three years.

We need to engage the Chinese government by working coopera-
tively to develop clean and renewable sources of energy.

I have asked the Chairs of the committees of jurisdiction to work
with their Ranking Members in a bipartisan way with the Mem-
bers of the Committees to develop legislation over energy, environ-
ment, and technology policy and to report that legislation to us no
later than June 1 so that we can have an energy independence
global warming package by the 4th of July.

This committee is way ahead of the rest. It has legislation, as
has been mentioned, on the Floor today, and I commend you for
that, Chairman Gordon and Mr. Hall and Members of the Com-
mittee. I know that you have other legislation that relates to inno-
vation and the innovation agenda, which is directly related to this
issue that will help advance the technologies needed to help save
our planet.

We hope to have legislation that will be a starting point on global
fvagming and energy independence soon. Again, you have taken the
ead.

I also want to mention that we are creating a Select Committee
on Energy Independence and Global Warming to raise the visibility
of these urgent issues and gather critical information to protect
America’s security. This is a national security issue. The Select
Committee will not have legislative jurisdiction, but will develop
policy strategies, technologies and other innovations intended to re-
duce the dependence of the United States on foreign sources of en-
ergy, and to achieve substantial and permanent reductions in emis-
sions and other activities that contribute to climate change and
global warming. The Select Committee will share its findings with
the legislative committees of the House and with the public, and
they will make a special effort to communicate with younger Amer-
icans by using the most cutting-edge technologies. Young people
are very concerned about the issue of global warming. It is natural,
because the future is theirs, and this has a big impact on the fu-
ture.
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For 12 years, the leadership in the House of Representatives has
stifled all discussion and debate on global warming. The long rejec-
tion of reality is over, to the relief of Members, I believe, on both
sides of the aisle.

We teach our children, Mr. Chairman and Ranking and other
Members of the Committee, that everything in nature is connected,
and indeed, it is. The Bible tells us in the Old Testament that, “To
minister to the needs of God’s creation is an act of worship. To ig-
nore those needs is to dishonor the God who made us.” Indeed, this
planet is God’s creation. That is why large segments of the evan-
gelical movement have become part of this effort to curb and stop
global warming. We have a responsibility to make an act of wor-
ship by protecting God’s creation.

There is a growing chorus of voices, including evangelicals, in
favor of taking serious and sustained action on global warming,
from scientists to Fortune 100 CEOs, from evangelical Christians
to environmentalists, from farmers to hunters and anglers. We will
work together, holding hearings, developing legislation, and tack-
ling one of America’s—humanity’s—greatest challenges yet: global
warming.

With that, Mr. Chairman, I thank you, once again, for the oppor-
tunity to present my views as Speaker of the House to you and to
Mr. Hall with the promise that this is not about taking one point
of view and going forward but in trying to work in a bipartisan way
for sustainable initiatives that we can agree upon and make a dif-
ference for our children and see “the vision of the world and all the
wonder that would be” in this important committee. Thank you,
Mr. Chairman.

[The prepared statement of Ms. Pelosi follows:]

PREPARED STATEMENT OF SPEAKER NANCY PELOSI

Thank you, Chairman Gordon, for holding this important hearing on the findings
of the Fourth Assessment Report by the Intergovernmental Panel on Climate
Change (IPCC). Thank you, Ranking Member Hall, and my colleagues on the
Science and Technology Committee for your attention to the pressing issue of cli-
mate change.

To the witnesses appearing today, thank you for your extraordinary contributions
to our understanding of climate science. Your new report confirms that climate
change is indisputably underway and states with 90 percent certainty that green-
house gases released by human activities are the main cause of global warming.

You have opened a window into our future. Looking through that window, we see
a future in which global warming will reshape our planet and society. We also see
a future in which harsh consequences could be blunted by our prompt action.

The level of carbon dioxide in the atmosphere is by far the highest in 650,000
years. Temperatures are estimated to rise anywhere from two degrees Fahrenheit
to as high as 11.5 degrees by the end of the century. We can expect rising sea levels,
more intense storms, increased drought in some areas and more floods in others,
heat waves, spread of tropical diseases, extinction of regions.

The catastrophic hurricanes of 2005, Katrina and Rita, foreshadow the challenges
we will face. All along our coastlines, our great cities and small towns will be threat-
ened by rising sea levels and intensifying storms.

Not only coastal areas will be affected. Inland communities will be gravely af-
fected as well by drought and flood. Movement of climate change refugees from one
country to another could increase political instability in many regions of the world.

Looking through the window into the future that you have opened, we also see
that we can reshape our activities now and prevent catastrophic global warming.
Where once we thought the effects of global warming would occur decades under-
way.
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We hold our children’s future in our hands—not our grandchildren, or great-
grandchildren, but our own children. As the most adaptable creatures on time for
us to adapt.

Scientific evidence suggests that to prevent the most severe effects of global
warming, we will need to cut global greenhouse gas emissions roughly in half from
today’s levels species, changes in ocean salinity, and melting ice in the polar away,
change is already the planet, it is by 2050. The Bush Administration continues to
oppose mandatory limits on greenhouse gases, restating this position immediately
upon the release of the IPCC report.

We cannot achieve the transformation we need, both in the United States and
throughout the international community, without mandatory action to reduce green-
house gas pollution. Many of the technologies to revolutionize our use of energy are
already at hand, waiting on the shelf, or under development. Restrictions on green-
house gas emissions will drive these technologies into the marketplace quickly and
cost-eﬁ;ectively, while simultaneously creating the next generation of good-paying
new jobs.

In addition, we must address land-use policies in the U.S. and worldwide, since
the loss of forests currently contributes about 25 percent of global carbon dioxide
emissions. Older forests can store more carbon while also providing fuel for biomass
energy in a sustainable manner.

We have a responsibility to work together with countries such as China to reduce
the level of carbon dioxide in the atmosphere. The United States and China are the
two largest contributors of carbon dioxide emissions in the world and it is estimated
that China will surpass the U.S. in just three years.

We need to engage the Chinese Government by working cooperatively to develop
clean and renewable sources of energy.

I have also asked the committees that have jurisdiction over energy, environment
and technology policy to report legislation on these issues by June. We hope to have
legislation that will be a starting point on global warming and energy independence
through the committees by July 4th, so that this year, Independence Day is also En-
ergy Independence Day.

We are creating a Select Committee on Energy Independence and Global Warm-
ing to raise the visibility of these urgent issues and gather critical information to
protect America’s security. The Select Committee will not have legislative jurisdic-
tion, but they will develop recommendations on policies, strategies, technologies and
other innovations intended to reduce the dependence of the United States on foreign
sources of energy, and to achieve substantial and permanent reductions in emissions
and other activities that contribute to climate change and global warming. The Se-
lect Committee will share its findings with the legislative committees of the House
and with the public, and they will make a special effort to communicate with young-
er Americans by using the most cutting-edge technology.

For twelve years, the leadership in the House of Representatives stifled all discus-
sion and debate of global warming. That long rejection of reality is over, to the relief
of Members on both sides of the aisle.

The Bible tells us in the Old Testament, ‘To minister to the needs of God’s cre-
ation is an act of worship. To ignore those needs is to dishonor the God who made
us.

There is a growing chorus of voices in favor of taking serious and sustained action
on global warming: from scientists to Fortune 100 CEOs, from evangelical Chris-
tians to environmentalists, from farmers to hunters and anglers. We will work to-
gether, holding hearings, developing legislation, and tackling one of humanity’s
greatest challenges yet global warming.

DiscussioN

Chairman GORDON. Speaker, thank you for joining us today. You
are the first Speaker to be before this committee. I have only been
here 22 years, but you are the first Speaker that I know of in those
22 years to make a presentation before any committee, and I sus-
pect this may be groundbreaking in the history of the Congress,
which I think demonstrates your passion and leadership on this
issue, and we appreciate you being here.

My Ranking Member Hall and I have no questions. We are going
to let Mr. Sensenbrenner have his question, and then I am going
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to ask that we have unanimous consent that any further questions
be submitted by writing.

Mr. Sensenbrenner.

Well, then Mr. Sensenbrenner will have the first question.

EconomMmic IMPACTS OF CLIMATE CHANGE

Mr. SENSENBRENNER. Thank you very much, Madame Speaker.

Speaker PELOSI. Thank you, Mr. Sensenbrenner.

Mr. SENSENBRENNER. I welcome you here today.

Speaker PELOSI. Thank you.

Mr. SENSENBRENNER. I hope that you and your successors engage
in the debate on the issues before the Congress, and I think that
this is a very welcome development.

I really do have to take issue with your comment in your state-
ment that for 12 years there was no discussion of global warming,
because during my chairmanship of this committee, and particu-
larly in 1998 and 1999, we had a number of hearings at the Full
and Subcommittee level relative to the Kyoto protocol, the science
behind it, and the economic consequences this ratification would
entail to the United States and its workers. One of those witnesses
was the head of the Energy Information Agency in the Department
of Energy who was a direct appointee of President Clinton. And
this man testified that the ratification of Kyoto and the caps that
are similar to that which you are advocating, would cause a 60 to
80 percent increase in the cost of natural gas, electricity, and fuel
oil to the American consumer. And given the fact that China is not
under any caps and as late as last week said that they didn’t want
to do that, I would ask you to look at the impact on American jobs,
because we do not want to have anything we do result in the
outsourcing of American jobs to countries like China and India and
Mexico that have not capped or even slowed down their growth in
greenhouse gas emissions. What are you planning to do, Madame
Speaker, to make sure that we don’t legislate on this area in a way
that wrecks the American economy and costs our workers jobs?

Speaker PELOSI. Thank you, Mr. Sensenbrenner.

Whatever actions we take have to be based, I believe, on science
and on the facts. And one fact is that America must innovate in
this arena for us to be ahead. We look forward to doing this in a
bipartisan way. We know that there will be impacts on the coal in-
dustry, on other sources of energy, and we want to hear what those
industries have to say. So this isn’t about running roughshod. This
is about working together. And hopefully we can work in a bipar-
tisan way with the President of the United States in order to do
this. I see it as an economic opportunity, a place where green can
be gold for our country where the technologies we develop for deal-
ing with the coal industry and other industries in our country on
which we are dependent now for energy using their initiatives, be-
cause they are making change, and we have to listen to them as
well, to Mr. Rahall and Mr. Boucher, who represent these districts,
Members of the Republican party who represent them as well.

So what we want to do is do something where we have as much
unity as possible, and we certainly are sensitive to the issue of eco-
nomic growth in our country.
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Mr. SENSENBRENNER. Well, Madame Speaker, just to follow up,
I would make the observation that there are two sides to the equa-
tion. One is the scientific side and relative to emissions of green-
house gases. The other is the economic consequences of any actions
that we take. And you know, I am very fearful the way this debate
has been joined and, given who the witnesses are following you,
that we are looking at one side of the equation and ignoring the
other side, and we can’t do that for the sake of American jobs.

And I yield back the balance of my time.

Speaker PELOSI. Yes, I agree with that, Mr. Sensenbrenner. We
can’t ignore it, but we also can’t ignore the consequences of not
doing something, because that will have an economic impact as
well.

SELECT COMMITTEE ON ENERGY INDEPENDENCE AND
GLOBAL WARMING

Chairman GORDON. Thank you. Mr. Sensenbrenner, I will point
out that the Minority had the right to submit witnesses. I think
that you had one. You withdrew him. And so this was not a rigged
jury, but rather it may be by default. Maybe no one else wanted
to come up and speak. But that is where we are.

Madame Speaker, as we gather together here, I know you had
mentioned earlier, again, your passion for this and that you wanted
to develop a Select Committee. Could you tell us more about that
Select Committee and why it is so important and what you want
to do with it?

Speaker PELOSI. Thank you, Mr. Chairman.

There are eight or nine committees of jurisdiction on this issue
ranging from this important committee, the Ways and Means Com-
mittee, the International Relations Committee, as has been pointed
out by Mr. Sensenbrenner, and the distinguished Ranking Member,
other countries have a big impact on how we go forward on this
issue. And so this Select Committee was designed to try to get
some of the best information possible by communicating directly in
the cities of America where, again, best practices are being used to
address this issue, where the bipartisan Conference of Mayors is
putting forth global warming and energy independence as their top
priority in their 10-point program, working with the governors,
working with leaders around the world. The European Union is
way ahead of us on this issue. They see it as an economic issue,
Mr. Sensenbrenner. They see it as an economic issue. They know
that they want to be out there in front with the technologies that
will enable us to curb global warming, and that is in our economic
interest. The United Nations, of course we have this report, but the
United Nations has this as a priority as well.

I have asked this—a Select Committee to—whether it is as local
as a neighborhood, as global as the planet, to help communicate
this message, get the best possible information. I could have done
it as a task force within the Democratic party, but I wanted it to
be bipartisan so we had every point of view represented, different
views in our own party as well as views within the Republican
party so that as we go forward, we are doing so in a way that is
understanding the consequences of it.
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So it is a way for us to communicate with the next generation
of leaders in our country, to communicate with countries that have
a big impact on global warming like China and India, communicate
to the neighborhoods of America that everyone is involved in this
decision, because everyone is affected by it. And we want to go for-
ward in a temperate way but in a bold way to make a difference
for our children.

So that is the purpose of it. It does not have legislative authority.
It will end at the end of this Congress, and I think it will be a force
for good.

Chairman GORDON. Mr. Hall.

Mr. HALL. Mr. Chairman, I have no questions for this speaker.
And we did invite, from the United States Chamber of Commerce
one of the great bodies of advice for this committee. They said they
did not have the time to answer the political questions. They
thought it was going to be on science alone. It is not that. And we
will have them before you later.

I yield back any time that you might yield to me.

Chairman GORDON. Well, Mr. Hall, I think you will find that the
IPCC Report is the scientific definitive statement on this issue and
we look forward to hearing that.

Let us see. Is there anyone else on the top row?

Mr. Akin.

NUCLEAR ENERGY

Mr. AKIN. Thank you, Mr. Chairman.

And I appreciate your allowing us to ask a few questions. And
it is a very interesting debate. Madame Speaker, thank you for
joining us this morning.

Speaker PELOSI. Thank you.

Mr. AKIN. Your comments, you laid out a couple of basic prem-
ises that you were assuming. The first premise is that the Earth
is getting warmer. I don’t think there is a lot of debate on that. I
think the Earth is getting warmer.

The second one is maybe another question that is interesting. It
is being caused by our burning hydrocarbons. If, in fact, you appar-
ently believe that to be true, my question is, do you endorse the
expansion of nuclear energy, because that does not burn hydro-
carbons?

Speaker PELOSI. Mr. Akin, in the early days of my life in the
Congress, I was an opponent of nuclear energy, because I didn’t
know what was going to be done—how we would dispose of the
waste from it.

Your question is a good one, because the technology has changed,
and I bring a more open mind to that subject now, because I think
we have to look at the technology and really compare it to what
the alternatives. If they are looking at India and we are looking at
China and looking at them putting on more coal-burning plants
than we have in the United States, that they are just going to even
add now, and the alterative might be nuclear, we have to weigh
what that does to the environment. But I think that the answer is
always with technology. If we can’t—if the technology is at a place
where we can dispose of the waste, well, let us at least try to move
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it to that place. But I have a different view of nuclear energy than
I did, say, 20 years ago when I came to this

Mr. AKIN. I think what I hear you saying is that you would—as-
suming that a reasonable proposal could be made, that nuclear
could be the substitute for burning hydrocarbons.

Speaker PELOSI. Well, I would say I would not, as I did in my
youth, be an active opponent of such a thing, but hope that we
would work together to take it to a place where we can dispose of
the waste. That is the big challenge. But I will say this. Again, we
have to always compare it to if not this, then what, and what does
thf)llt do in terms of global warming. So I think it has to be on the
table.

Mr. AKIN. That is interesting. I appreciate your open-mindedness
to that alternative.

Speaker PELOSI. I do have an open mind.

THE INTERNATIONAL BANKING ENVIRONMENTAL
PROTECTION ACT

Mr. AKIN. That is something from an engineering perspective—
I am one of the few engineers, I guess, that managed to get into
Congress. Perhaps by mistake, but that is something that has al-
ways seemed very logical, even though there was sort of a political
prejudice against it. The global or geophysical research letters esti-
mated in 1997 that if the Earth, that is all of the nations, lived up
to the United Nation’s Kyoto protocol on global warming, that we
would prevent no more than 0.1 to 6 degrees Fahrenheit of warm-
ing in 50 years. That says that you are talking about some pretty
strong actions that are going to have to be taken. I think this
makes fixing Social Security look easy by comparison. And I guess
I am wondering, you talk about the fact that we have got the high-
est level of CO; in 650,000 years. I guess my question is, how was
it that Greenland was harvesting corn in the year, what, 900 or
1000 if the CO, was so high? Or was there something else making
the world warm? And is it so bad if it gets warmer?

Speaker PELOSI. Well, that is a very good question. About 19 or
18 years ago, early in my term in Congress, I had a piece of legisla-
tion that was called the International Banking Environmental Pro-
tection Act, and it goes right to your final question. That was a bill
that said—that talked about the International Bank, the World
Bank, the Interamerican Bank, the Asian—all of the multi-develop-
ment banks. It was a piece of legislation that I introduced on the
Banking Committee. And at the time, I had opposition from my fel-
low Democrats on the legislation because it called for an environ-
mental impact statement to be made on any projects that the
United States would vote on and that the results of that impact
statement would be made known to the indigenous people of the re-
gion as well as internationally. So that is the bottom line of it.

At the very same time—now this had to be—President Bush was
President, so it was after President Reagan, so it was, say, 1990,
something like that. At that time, the President of the World Bank
said, a very distinguished gentleman, but this is what he said. He
said, “What difference does it make if there is global warming, if
there is climate change? We can just go develop those countries
where the snow—those areas where the snow is melting.” It wasn’t
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really a very informed statement, and that was, again, like 1990,
and it did more to pass my bill than anything I could do, even get-
ting past the Democrats on the Committee who were not particu-
larly well inclined, and President Bush signed it into law.

Mr. AKIN. I guess——

Speaker PELOSI. But there was a reality at the time, and there
are serious consequences to global warming, and we have to face
that reality.

Chairman GORDON. The gentleman’s time is up. I would——

Mr. AKIN. Thank you, Mr. Chairman.

Chairman GORDON.—suggest that it may not matter to Missouri
about global warming, but if Greenland loses all of its ice and
snow, then our friends around the coast are going to be concerned
about it, because there will be an enormous amount of flooding. I
recognize——

Mr. HALL. Mr. Chairman, would you yield?

Chairman GORDON. Yes, Mr. Hall.

Mr. HALL. I think what you are really saying is if we really want
to alter the warming trend significantly, we are going to have to
cut emissions by a very large amount, even beyond Kyoto. And the
question is, that I think the gentleman is asking down there, is do
we currently have affordable technologies for significantly reducing
greenhouse gas emissions, and is there any estimate of cost, and
who pays? I think that is the major question. That is the reason
the gentleman from——

Speaker PELOSI. That is a good answer.

Chairman GORDON. That is a good——

Mr. HALL. The U.S. Chamber did not want to come on such short
notice.

Chairman GORDON. Well, I have a high regard for the Chamber
and their intelligence and their ability, and I think that they could
have made a good statement, but you have raised a good question.
The good news is we have a panel of scientists that just got
through working on a report with 113 nations, I think 6,000 sci-
entists, approved by this country and this President, and we are
going to hear from them with those very specific answers, and I am
glad we are going to be able to do that.

Mr. Costello.

QUESTION AND ANSWER SESSION: CONGRESSIONAL
CusToMS

Mr. CosTELLO. Mr. Chairman, thank you.

Mr. Chairman, I do not have any questions for the distinguished
Speaker, but let me say that I am very disappointed and very sur-
prised that we have not extended to this witness, to the Speaker
of the House, the same courtesy that we have extended to many
Members of the House of Representatives since I have served on
this committee.

I have served on the Science Committee for 18 years. As I recall
under the leadership, I think the record will reflect, under the dis-
tinguished Chairman Sherry Boehlert, under Mr. Sensenbrenner,
under every Chairman of this committee since I have been there
serving on this committee, I can recall many Members of Congress
testifying, presenting their statement before this committee, and
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we extended the courtesy to them because of demanding schedules,
let alone the Speaker of the House of Representatives, allowed
them to submit their testimony and to leave without going through
the long ordeal of questions.

I serve on the Transportation and Infrastructure Committee, as
Mr. Boehlert did in his service in the Congress. We extended the
same courtesy there to countless Members of Congress, and I just
have to tell you that I am extremely surprised. This is the first,
but it won’t be the last time that we are going to debate this issue
in this committee and a whole host of other committees. So I just
have to tell you, I am very disappointed and very surprised.

Mr. ROHRABACHER. Would the gentleman yield?

Mr. CosTELLO. We are—I will in just one second. That we are
subjecting the Speaker of the House of Representatives to a higher
sAtandard than we have extended the courtesy to other Members.

gain, [——

Mr. ROHRABACHER. Would the gentleman yield?

Mr. CoOSTELLO. Yes, I will.

Mr. ROHRABACHER. I agree with you.

Speaker PELOSI. Thank you, Dana.

Chairman GORDON. Well, the good news is that we have a great
Speaker who can handle herself very well.

Speaker PELOSI. I do have to leave.

Chairman GORDON.We have to reset our timer, and so as we do
that, I am going to recess this committee.

Speaker PELOSI. And may I just—may I thank you, Mr. Chair-
man?

Chairman GORDON. Yes, you may.

Speaker PELOSI. May I thank the distinguished Chairman and
Ranking Member, Members of the Committee. It is the first com-
mittee that I have testified before as Speaker of the House. And
because you are a committee about the future, I think that is per-
fectly appropriate. I wish you much success in your deliberations.

Thank you, Mr. Chairman.

Chairman GORDON. You made this a better hearing. Thank you.

Speaker PELOSI. Thank you.

Chairman GORDON. And we are in recess.

[Recess.]

Chairman GORDON. Thank you all. We have our clocks working
again. And now that we have our equipment back in shape, we will
recommence. And I will call this committee back to order, and I
would like to call our panel of witnesses to the table. Thank you.

We are very pleased to have this distinguished panel of climate
scientists here for this morning. All of our four witnesses have just
returned from Paris where they have participated in the prepara-
tior:1 of the Summary for Policy-makers release by the IPCC last
Friday.

I will begin by introducing Mr. Richard Alley. Mr. Alley is a Pro-
fessor of geosciences and an associate of Earth and Environmental
Systems Institute at the Pennsylvania State University. Mr. Alley
is an expert in the area of glaciers and ice sheets and their poten-
tial to cause changes in the sea level. He serves on the National
Academy of Sciences’ Polar Research Board and chaired the NAS
Panel on Abrupt Climate Change. Mr. Alley was a Lead Author of
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Chapter 4 of the IPCC Report dealing with changes in snow, ice,
and frozen ground.

I will now yield to Representative Udall, if Mr. Udall is here, yes,
to introduce the remaining three panelists who are members and
constituents from his district.

Mr. Udall.

Mr. UpALL. Thank you, Mr. Chairman. And many of you on the
Committee know that Boulder is home to many outstanding cli-
mate science facilities, including NOAA’s Earth System Research
Laboratory and the National Center for Atmospheric Research.

And I want to start with Dr. Susan Solomon. She serves as the
Co-Chair of Working Group I of the IPCC, and she provided overall
coordination for the report. Dr. Solomon received her Ph.D. in
chemistry from the University of California at Berkeley in 1981
and currently is a senior scientist at NOAA’s Earth System Re-
search Laboratory. A couple of interesting background facts about
Dr. Solomon, she has a glacier named after her in the Antarctic be-
cause of her work on the causes of the ozone hole. She is a member
of the National Academy of Sciences. And in March of 2000, she re-
ceived the National Medal of Science, the United States’ highest
scientific honor, for her “Key on Insights in Explaining the Cause
of the Antarctic Ozone Hole.” She has also written a book, which
is of great interest to me as an aging mountaineer, called “The
Coldest March,” which covers the tragic story of Captain Robert
Falcon Scott and his British team, who in November 1911, began
a trek across the snows of the Antarctic, striving to be the first to
reach the South Pole. And Dr. Solomon, I can’t help but wonder if
the lessons learned from Scott’s and Amundsen’s expeditions to the
South Pole could be applied to this similarly long, challenging, and
crucial journey to stabilize and reduce greenhouse gases.

Next to Dr. Solomon is Dr. Kevin Trenberth. Dr. Trenberth
served as a Coordinating Lead Author for Chapter 3 of the report,
“Observations, Surface, and Atmospheric Climate Change.” Cur-
rently, he is the head of the climate analysis section at the Na-
tional Center for Atmospheric Research (NCAR), originally from
New Zealand, who obtained his doctorate in meteorology in 1972
from MIT. He was named a fellow of the American Meteorological
Society in 1985 and the American Association for the Advancement
of Science in 1994. He has published over 400 scientific articles or
papers, including 40 books or book chapters and over 175 referee
journal articles, and he is listed among the top 20 authors in Hyatt
citations and all of geophysics. He has also recently served as a
member of the National Oceanic and Atmospheric Administration
Climate Working Group from 1987 to 2006 and is a member of
NOAA’s Climate Observing System Council and NOAA’s Advisory
Panel for Climate Change Data and Detection.

At the end of the table is Dr. Gerald Meehl. Dr. Meehl is the Co-
ordinating Lead Author for Chapter 10 of the report, “Global Cli-
mate Projections.” Dr. Meehl received his Ph.D. in climate dynam-
ics from the University of Colorado in 1987. His expertise is in the
field of climate modeling. He has been a scientist on staff at NCAR
since 1979. Dr. Meehl has long been involved with the IPCC, hav-
ing been a member of the Working Group I Report group since
1989 and has participated in the development of several IPCC as-
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sessment reports. He is the author of more than 140 scientific pa-
pers and peer-review journals. He has also, since 1979, as a sci-
entist in the Climate and Global Dynamics Division, studied the
interactions between El Nifno, the Southern Oscillation, and the In-
dian monsoon, analyzed the results from global-coupled ocean at-
mosphere general circulation models at NCAR, and examined the
possible effects of increased carbon dioxide, sulfate, aerosols, and
other forcings on global climate.

We are really proud to have you three here today. Thank you for
taking your valuable time to share your conclusions and your ob-
servations.

Thank you, Mr. Chairman.

Chairman GORDON. Thank you, Mr. Udall.

This is a very, very distinguished panel, and we know this has
been a hectic period for you, and we do appreciate you being here.
Each of you will be allowed five minutes, but in the spirit of our
former Chairman, I don’t know whether he was embarrassed and
left, but Sherry Boehlert was here earlier, he would say to wit-
nesses of your nature that 300 seconds is not very much to talk
about these very serious problems, so we hope you will be quick,
because we want to have questions, but we want you to take the
time that you need to make the points that need to be.

So Dr. Solomon, please begin.

Panel 11:

STATEMENT OF DR. SUSAN SOLOMON, CO-CHAIR, IPCC, WORK-
ING GROUP I: THE PHYSICAL BASIS OF CLIMATE CHANGE;
SENIOR SCIENTIST, EARTH SYSTEM RESEARCH LABORA-
TORY, OFFICE OF OCEANIC AND ATMOSPHERIC RESEARCH,
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION,
U.S. DEPARTMENT OF COMMERCE

Dr. SoLoMoON. Thank you. I would like to thank Chairperson
Gordon, Ranking Member Hall, and the other Members of the
Committee for the opportunity to talk with you today on the Work-
ing Group I Report of the IPCC. I appreciate very much the gen-
erous introduction by Mr. Udall. I would just like to add that I
have served as an author on various reports of the IPCC beginning
in 1992.

In 2002, I was greatly honored to be formally nominated by the
United States of America to Co-Chair the Fourth Assessment of
Working Group I, the part that deals with physical climate science.

The IPCC was established under the World Meteorological Orga-
nization and the United Nations Environment Program to provide
regular assessments for policy-makers on the scientific, technical,
and socio-economic aspects of climate change. Today, we will be
talking about the scientific aspects of climate change, the physical
science basis. IPCC does not do, nor does it manage, research. It
provides assessment reports covering the state of scientific under-
standing based upon the scientific literature. Each report is written
by international experts on a volunteer basis. IPCC’s past reports
have been highly praised by many organizations, such as scientific
academies around the world, including our own U.S. National
Academy of Sciences.
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The 152 primary authors of the Working Group I's Fourth As-
sessment Report come from every inhabited continent in the world.
About 75 percent of those authors did not work on the Third As-
sessment Report, the last previous report, guaranteeing a fresh
look. About a quarter of the authors are young, in the professional
sense, having had their highest degree for less than 10 years at the
time that we started our work. Over 600 experts participated in
two rounds of open review. And in addition to the experts, dozens
of governments also provided formal coordinated reviews, including
our own government. In total, the Working Group I scientific as-
sessment received over 30,000 comments. To put those numbers in
perspective, a typical research paper published in a scientific jour-
nal is subject to review by two or three experts. It may receive a
few dozen comments. A distinguished team of 27 review editors,
who are independent of the author teams, played an oversight role,
ensuring that all substantive review comments were given appro-
priate consideration. It took over two years to write, review, revise
and finalize the document, giving us a product that we believe is
unique in many ways; not least the fact that it is not the view of
any one scientist or a few scientists but rather reflects an ex-
tremely broad-ranging synthesis of scientific viewpoints. It indi-
cates what is known, and also what is not known, and remaining
uncertainties.

A different Working Group covers impacts and adaptation and
another covers mitigation and policy options. The reports of these
other two groups will be delivered later this spring.

And now I would like to briefly turn to some key highlights of
our own Report, the key messages of this document.

Greenhouse gases have increased markedly since 1750 and are
now at levels unprecedented in many thousands of years. The
warming is unequivocal. Our planet is warming. That is evident in
many different types of observations. Most of the warming of the
past 50 years is very likely due to greenhouse gas increases. We
believe that has a 9-out-of-10 chance based on a very careful de-
tailed assessment that accounts for solar and volcanic effects, that
takes into account many factors, including the simple fact that the
recent years have been remarkably warm, and the chances of that
happening at random are quite small.

We are already committed to further warming. Even if we were
to stabilize all greenhouse gases now, instead of having continuing
increases. And in that regard, the rate of increase of carbon dioxide
of the past 10 years was the largest since direct measurements
began in 1960.

Continued emissions at or above current rates will very likely
lead to larger changes in the 21st century than those of the 20th.
The effects expected include: more heavy rain, more drought, more
heat waves, and more sea level rise. How much depends on how
much we choose to emit on a global basis.

Sea level rise is expected to increase due to expansion of water
in a warmer world. Changes in ice sheets are currently contrib-
uting about 12 percent to the total sea level rise of the past decade.
That could grow or it could decrease in the future. And I will leave
it to Dr. Alley to talk more about that.
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And thank you very, very much for the invitation and for your
attention.
[The prepared statement of Dr. Solomon follows:]

PREPARED STATEMENT OF SUSAN SOLOMON

I thank Chairperson Gordon, Ranking Member Hall, and the other Members of
the Committee for the opportunity to speak with you today on the Working Group
I report of the Intergovernmental Panel on Climate Change 2007 Report (IPCC,
2007). My name is Susan Solomon and I am a Senior Scientist at NOAA’s Earth
System Research Laboratory in Boulder, Colorado. I've been a scientist at NOAA for
more than 26 years. Much of my work over that time has focused on understanding
the cause of ozone depletion. In 2000, I received this nation’s highest scientific
award, the National Medal of Science, in recognition of that work. I've also been
honored with membership in the U.S. National Academy of Sciences and I am a for-
eign associate of the French Academy of Sciences and the Acadamiae Europaea. In
addition to my research on ozone depletion, I also do personal research on climate
change, in particular on the range of chemicals that contribute to climate change.
I'm the author or co-author of more than 150 scientific publications, and I've served
as an author on various reports of the Intergovernmental Panel on Climate Change
beginning in 1992.

In 2002, I had the honor of being formally nominated by the United States of
America to co-chair Working Group I, the part of the IPCC that deals with physical
climate science. I was selected by the IPCC Panel of governments to serve in that
role, and for almost the past five years have accordingly co-chaired the process that
resulted in the 2007 Working Group I Assessment Report, together with Dr. Qin
Dahe of China. We are assisted by six able vice-chairs from around the world and
by a technical support unit that provides logistical and related functions.

The Intergovernmental Panel on Climate Change was established under the aus-
pices of the World Meteorological Organization and the United Nations Environ-
ment Program to provide regular assessments for policy-makers of the scientific,
technical and socio-economic aspects climate change. IPCC does not do or manage
research. It provides assessment reports covering the state of scientific under-
standing based upon the scientific literature. Each report is written by international
experts on a volunteer basis. IPCC has produced its major assessments every five
to six years since 1990, and the 2007 report is the fourth in that series. The Work-
ing Group Co-Chairs and Vice-Chairs select authors on the basis of their scientific
publications and products from among nominees proposed by governments, with due
regard for geographic balance. IPCC’s reports have been highly praised by many or-
ganizations such as scientific academies around the world including our own U.S.
National Academy of Sciences.

The 152 authors of the Working Group I Fourth Assessment Report hail from
every inhabited continent in the world. About 75 percent of these authors did not
work on the previous 2001 report. About a quarter of the authors are young in the
professional sense, having had their highest degree for less than 10 years at the
time we began our work. Over 400 other scientists have served as contributing au-
thors. Over 600 experts participated in two rounds of open review. In addition to
the experts, dozens of governments also provided formal coordinated reviews. In
total, the Working Group I assessment received over 30,000 comments. To put these
numbers in perspective, a typical research paper published in a scientific journal is
subject to review by two or three experts. It may receive a few dozen comments.
A distinguished team of 27 review editors, who are independent of the author
teams, played an oversight role ensuring that all substantive review comments were
given appropriate consideration. It took over two years to write, review, revise and
finalize the document. The product is unique in many ways, not least the fact that
it is not the view of any one scientist or a few scientists but rather reflects an ex-
tremely broad-ranging synthesis of scientific viewpoints.

A different Working Group (Working Group II), covers impacts and adaptation
and another (Working Group III) covers mitigation and policy options. The reports
of these other two groups are due to be released later this spring. There will also
be a Synthesis Report released in November, 2007, which endeavors to provide a
synthesis of all three Working Group reports.

The Summary for Policy-makers of the Working Group I was approved by the gov-
ernments of the IPCC Panel in Paris last week. That document is appended here
as the scientific basis of my testimony.
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Summary for Policymakers IPCC WGI Fourth Assessment Report

(23.5 [22.0 to 25.0] GtCO;) per year in the 1990s, to 7.2 [6.9 to 7.5] GtC (26.4 [25.3 to 27.5] GtCOy) per
year in 2000-2005 (2004 and 2005 data are interim estimates). Carbon dioxide emissions associated with
land-use change are estimated to be 1.6 [0.5 to 2.7] GtC (5.9 [1.8 to 9.9] GtCO») per year over the 1990s,
although these estimates have a large uncertainty. {2.3, 7.3}

¢ The global atmospheric concentration of methane has increased from a pre-industrial value of about 715
ppb to 1732 ppb in the early 1990s, and is 1774 ppb in 2005. The atmospheric concentration of methane in
2005 exceeds by far the natural range of the last 650,000 years (320 to 790 ppb) as determined from ice
cores. Growth rates have declined since the early 1990s, consi with total emissi (sum of
anthropogenic and natural sources) being nearly constant during this period. It is very /ikely® that the
observed increase in methane concentration is due to anthropogenic activities, predominantly agriculture
and fossil fuel use, but relative contributions from different source types are not well determined. {2.3, 7.4}

¢ The global atmospheric nitrous oxide concentration increased (rom a pre-industrial value of about 270 ppb
to 319 ppb in 2005. The growth rate has been approximately constant since 1980. More than a third of all
nitrous oxide emissions are anthropogenic and are primarily due to agriculture. {2.3,7.4}

The understanding of anthropogenic warming and cooling influences on climate has improved since
the Third Assessment Report (TAR), leading to very high confidence’ that the globally averaged net
effect of human activities since 1750 has been one of warming, with a radiative forcing of +1.6 [H).6
to +2.4] W m™. (see F igure SPM-2). {2.3. 6.5, 2.9}

*  The combined radiative forcing due to increases in carbon dioxide, methane, and nitrous oxide is +2.30
[+2.07 to +2.53] W m?, and its rate of increase during the industrial era is very fikely to have been
unprecedented in more than 10,000 years (see Figures SPM-1 and SPM-2). The carbon dioxide radiative
forcing increased by 20% from 1995 to 2005, the largest change for any decade in at least the last 200
years, {2.3,6.4}

*  Anthropogenic contributions to aerosols (primarily sulphate, organic carbon, black carbon, nitrate and dust)
together produce a cooling effect, with a total dircct radiative forcing of 0.5 [-0.9 to -0.1] W m™ and an
indirect cloud albedo forcing of -0.7 [-1.8 to -0.3] W m'>. These forcings are now better understood than at
the time of the TAR due to improved in sifu, satellite and ground-based measurements and more
comprehensive modelling, but remain the dominant uncertainty in radiative forcing. Aerosols also influence
cloud lifetime and precipitation. {2.4,2.9, 7.5}

*  Significant anthropogenic contributions to radiative forcing come from several other sources. Tropospheric
ozone changes due to emissions of ozone-forming chemicals (nitrogen oxides, carbon monoxide, and
hydrocarbons) contribute +0.35 [+0.25 to +0.65] W m2. The direct radiative forcing due to changes in
halocarbons® is +0.34 [+0.31 t0 +0.37] W m%. Changes in surface albedo, due to land-cover changes and
deposition of black carbon aerosols on snow, exert respective forcings of -0.2 [-0.4 to 0.0] and +0.1 [0.0 to
+0.2] W m”. Additional terms smaller than +0.1 W m™ are shown in Figure SPM-2. {2.3, 2.5, 7.2}

. Changes in solar irradiance since 1750 are estimated to cause a radiative forcing of +0.12 [+0.06 to +0.30]
, which is less than half the estimate given in the TAR. {2.7}

¢ In his Summary for Policymakers, the following terms have been used to indicate the assessed likelihood, using expert judgement, of an outcome or a result
Virtually certain > 9% probability of occurrence, Extremely likely > 95%, Very likely > 90%, Likely > 66%, More likely than not > 50%, Unlikely < 33%, Very
unlikety < 10%, Extremely unlikely < 5%. {See Box TS 1.1 for more details).

 Ia this Summary for Policymakers the fallowing levels of confidence have been used to express expert jud the of the underlying science:
very high confidence at least a 9 out of 10 chance of being corvect; high confidence about an 8 out of 10 chance of being correct. (See Box TS-1.1)

® Halocarbon radiative forcing has been recently assessed in detail in IPCC’s Special Report on Safeguarding the Ozone Layer and the Global Climate System
(2005).
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*  Average Arctic temperatures increased at almost twice the global average rate in the past 100 years. Arctic
temperatures have high decadal variability, and a warm period was also observed from 1925 to 1945. {3.2}

¢ Satellite data since 1978 show that annual average Arctic sea ice extent has shrunk by 2.7 [2.1 to 3.31% per
decade, with larger decreases in summer of 7.4 [5.0 to 9.81% per decade. Thesc values are consistent with
those reported in the TAR. {4.4}

*  Temperatures at the top of the permafrost layer have generally increased since the 1980s in the Arctic (by
up to 3°C). The maximum area covered by seasonally frozen ground has decreased by about 7% in the
Northern Hemisphere since 1900, with a decrease in spring of up to 15%. {4.7}

*  Long-term trends from 1900 to 2005 have been observed in precipitation amount over many large
regions.11 Significantly increased precipitation has been observed in eastern parts of North and South
Ametica, northern Europe and northern and central Asia. Drying has been observed in the Sahel, the
Mediterranean, southern Africa and parts of southern Asia. Precipitation is highly variable spatially and
temporally, and data are limited in some regions. Long-term trends have not been observed for the other
large regions assessed.'' {3.3,3.9}

+  Changes in precipitation and evaporation over the oceans are suggested by freshening of mid and high
latitude waters together with increased salinity in low latitude waters. {5.2}

*  Mid-latitude westerly winds have strengthened in both hemispheres since the 1960s. {3.5}

*  More intense and longer droughts have been observed over wider areas since the 1970s, particularly in the
tropics and subtropics. Increased drying linked with higher temperatures and decreased precipitation have
contributed to changes in drought. Changes in sea surface temperatures (SST), wind patterns, and
decreased snowpack and snow cover have also been linked to droughts. {3.3}

*  The frequency of heavy precipitation events has increased over most land areas, consistent with warming
and observed increases of atmospheric water vapour. {3.8,3.9}

*  Widespread ct in extreme temp es have been observed over the last 50 years. Cold days, cold
nights and frost have become less frequent, while hot days, hot nights, and heat waves have become more
frequent (see Table SPM-1). {3.8}

*  There is observational evidence for an increase of intense tropical cyclone activity in the North Atlantic
since about 1970, correlated with increases of tropical sea surface temperatures. There are also suggestions
of increased intense tropical cyclone activity in some other regions where concerns over data quality are
greater. Multi-decadal variability and the quality of the tropical cyclone records prior to routine satellite
observations in about 1970 complicate the detection of long-term trends in tropical cyclone activity. There
is no clear trend in the annual numbers of tropical cyclones. {3.8}

Some aspects of climate have not been observed to change. {3.2, 3.8, 4.4, 5.3}

* A decrease in diurnal temperature range (DTR) was reported in the TAR, but the data available then
extended only from 1950 to 1993. Updated observations reveal that DTR has not changed from 1979 to
2004 as both day- and night-time temperature have risen at about the same rate. The trends are highly
variable from one region to another. {3.2}

¢ Antarctic sea ice extent continues to show inter-annual variability and localized changes but no statistically
significant average trends, consistent with the lack of warming reflected in atmospheric temperatures
averaged across the region. {3.2, 4.4}

*  There is insufficient evidence to determine whether trends exist in the meridional overturning circulation of
the global ocean or in small scale phenomena such as tornadocs, hail, lightning and dust-storms. {3.8, 5.3}

"' The assessed regions are those considered in the regional projections Chapter of the TAR and in Chapter 1 of this Report.
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Table SPM-1. Recent trends, assessment of human influcnce on the trend, and projections for extreme weather events for
which there is an observed late 20th century trend. {Tables 3.7, 3.8, 9.4, Sections 3.8,5.5,9.7, 11.2-11.9}

Likelinood that trend Liketthood of future

Ph ? and directi in fate 20th Likelihood of a human trends based on
) of trend centu Ically post contribution to observed projections for 21st
i (ggoc) v P trend ® century using SRES
scenarios
Warmer and fewer cold days
and nights over mostland Very likely® Likely® Virtually certain®

areas

Warmer and more frequent
hot days and nights over Very likely® Likely (nights)® Virtually certain®
most land areas

Warm spelis / heat waves.
Frequency increases over Likefy More likely than not ! Very likely
most land areas

Heavy precipitation events.
Frequency (or propertion of

= o i ”
total rainfail from heavy falis} Likely Mors likely than not Very fikely
increases over most areas

Area affected by droughts Likely in many regions " ,
increases since 19 More likely than not Likely
intense tropicali cyclone Likely in some regions f P
activity increases since 1970 More fikely than not Likely

Increased incidence of ;
extreme high sea fevel Likely More likely than nat"™" Likely'
(excludes tsunamis) ?

{a} See Table 3,7 for further details regarding definitions

{b} See Table TS-4, Box TS-3.4 and Table 9.4,

{c) Decreased frequency of cold days and nights (coldest 10%)

(d) Increased frequency of hot days and nights (hottest 10%)

(&) Warmlng of ths most extreme days and nights each year

4] not assessed. Atribution for these based on expert judgement rather than formai

attribution stud\es

(g} Extreme high sea level depends on mean sea level and on regional weather systems. It is defined here as the highest 1% of hourly values of
observed sea level at a station for a given reference peri

{h} Changes in ohserved extreme high sea level closely iollow the changes in mean sea level {5.5.2.6}. 1t is very fikely that anthropogenic activity
contributed to a rise in mean sea level. {9.5.2}

(i) In all scenarios, the projected glebal mean sea fevel at 2100 is higher than in the reference period. {10.8}. The effect of changes in regional
weathar systems on sea level extremes has not been assessed.




38

Serwasny inr Polcy mukiss qMIMwm

A Pal o LT PEREFICTIVE

I'Hml“:mMm"ﬂMHIFﬂimhimmiﬁpﬂwyi‘mﬂiﬂT
an b scden mrgng Fom devades 1 sl la of years. Sach proy Jms (8.0 ©ee ng widh) rmay be
nilssrced by beeh lncal isroperstune aad ciber factors aich s procpilalios, @l o oflen rpresslai of
paricaks sexors sober i Tall years. Snedics aines the TAR drow iscreased cordidesce Eorm addimnal
mmmmmmmﬁmnmmurmmnm
dun i spuatial

1 1 the m tam that the warmih af s a6 Balf cemtary I
wausmal s g bt the previsus KM yrasrs. The bt time ihe pabar rogions swers shypifcmtly sarser
thin grescnl far an extended gerisd (sbait 115880 yewrs sgeh, redrsans in polar ios valams ied s
A4 iw B mtres of wea Bevel rise, (54, B8

s puvenge Nadlers Hevaiphes ieayetimaes danig e dacod hall ofche 3k ceanry sers vy My
Thghvor than aring amy orhar H0-posr periad |u o L 900 yoars asd fikly dhe oghosi in oi et e pasl
JJHﬂn.“mﬂhMmrﬂluummmh
aggeusd i B TAR, particolary 8 sl ceeber ponipds exisied in fhe 12 in (St | Trk, el P80
eerinres W prrey perish pries e the 10T covhry di wilin The @ierleily raags e in de TAE. (08

= Dlebal wverags soa kevel m B besl inierghisiial pevioed (bl 125 0080 i 5 g0 s Wiy 4 1o i i liar
iy dhurweg o 0 dinbary, rpmnlp i b e oot 6T puodit B b coid dlids wadcuta 1his rarsgs palar
bR a i a0 e A b 30 hghar than prosens, becasss ol di R i b Lands ok The
Greaniand ioo sbaa and cebar Arciic koo Mekds by comeriseind no mone thas & m el the obeorved son beed
iz There poy om0 iave been 8 coninbeison fom Arisrcecs. |64)

U SEEEETANDING A% ATTRIBUTING CLMATE CRASGE

This Assiesmaont coraidars kenger arsl improved pecords, 13 expandad angs of charrations, ad
erﬁl:d.llulkﬂ:ll]lu:-l:lrr-umﬂﬂﬂ!ﬂﬂkﬂdlummmﬂmﬂ
TAL li slsa comaders the renslin =f sew simhuia sisdes ikai hee ol
nmmbmmmmwmmmﬂmmmmlﬁu

o i sl il ol

Melosr o thie abaeroed Deoncase In g lobally aviragnd temperaians sloce the mid-I0h cemary b fevy
Wity due B @ abierced ipercme in asthrepagens greesbheus gas coscentralivns™. This b an
sdvame doeg the TAH S sascluden char “mea of the abserved warming aver the laa 51 year i
MHHH brees dac 1o b iscrcdse in grecibom e :u-ulﬂllmiln'. Iviuﬂlm b-u

naw B aribor asp o clk |-arveruge
B AT, TR rE euargenes and wind H:Ih'rnlnir F'lnm-H arad Tahle SPM-13 94,
9.5

L] l-m:uumumpmmumwummummm
ol b vakEne aad L ol e ool i hamiing 1he Avikd olbarases
tase isken place. 1.9, T, 445

= Th ch=reed sdopresd seming o e siresphee and oo, gnbe w6 o mass s ngpan e
veachonn dul il B ovnoncy snbin el gobal disnic dwege of the pasi i ity yoos cm br capleieod
sasibenl pvicraal Rmiag, el ey Bhely il i b ol duee o isoes el concyalenc. (28, 53, %499,
21}




39

Summary for Policymakers IPCC WG Fourth Assessment Report

¢ Warming of the climate system has been detected in changes of surface and atmospheric temperatures,
temperatures in the upper several hundred metres of the ocean and in contributions to sea level rise.
Aitribution studies have established anthropogenic contributions to ail of these changes. The observed
pattern of tropospheric warming and stratospheric cooling is very likely due to the combined influences of
greenhouse gas and heric ozone depletion. {3.2,3.4,9.4,9.5)}

* It is likely that there has been significant anthropogenic warming over the past 50 years averaged over each
continent except Antarctica (see Figure SPM-4}. The observed pattemns of warming, including greater
warmning over land than over the ocean, and their changes over time, are only simulated by models that
include anthropogenic forcing. The ability of coupled climate models to simulate the observed temperature
evolution on each of six continents provides stronger evidence of human influence on climate than was
available in the TAR. {3.2, 9.4}

»  Difficulties remain in reliably simulating and attributing observed temperature changes at smaller scales.
On these scales, natural climate variability is relatively larger making it harder to distinguish changes
expected due to external forcings. Uncertainties in local forcings and feedbacks also make it difficult to
estimate the contribution of greenhouse gas increases to observed small-scale temperature changes. {8.3,
9.4}

*  Anthropogenic forcing is /ikely to have contributed fo changes in wind pattems‘3, affecting extra-tropical
storm fracks and temperature patierns in both hemispheres. However, the observed changes in the Northern
Hemisphere circulation are larger than simulated in responss to 20th century forcing change. {3.5,3.6,9.5,
10.3}

*  Temperatures of the most extreme hot nights, cold nights and cold days are /ikely to have increased due to
anthropogenic forcing, Ut is more likely than not that anthropogenic forcing has increased the risk of heat
waves (see Table SPM-1). {94}

Analysis of climate models together with constraints from observations enables an assessed likely
range to be given for climate sensitivity for the first time and provides increased confidence in the
understanding of the climate system response to radiative forcing. {6.6, 8.6, 9.6. Box 10.2}

*  The equilibrium climate sensitivity is a measure of the climate system response to sustained radiative
forcing. It is not a projection but is defined as the global average surface warming following a doubling of
carbon dioxide concentrations. [t is /ikely to be in the range 2 to 4.5°C with a best estimate of about 3°C,
and is very unlikely to be less than 1.5°C. Values substantially higher than 4.5°C cannot be excluded, but
agreement of models with observations is not as good for those values. Water vapour changes represent the
targest feedback affecting climate sensitivity and are now better understood than in the TAR. Cloud
teedbacks remain the largest source of uncertainty. {8.6, 9.6, Box 10.2}

¢ Itis very unlikely that climate changes of at least the seven centuries prior to 1950 were due to variability
generated within the climate system alone. A significant fraction of the reconstructed Northern Hemisphere
interdecadal temperature variability over those centuries is very likely attributable to volcanic eruptions and
changes in solar irradiance, and it is likely that anthropogenic forcing contributed to the early 20th century
warmning evident in these records. {2.7,2.8, 6.6, 9.3}

"* In partieular, the Southern and Northemn Annutar Modes and related changes in fhe North Atlantic Oscillation {3.6,9.5, Box TS.3.1}
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*  Warming tends to reduce land and ocean uptake of atmospheric carbon dioxide, increasing the fraction of
anthropogenic emissions that remains in the atmosphere. For the A2 scenario, for example, the climate-
carbon eycle foedback inereases the corresponding global average warming at 2100 by more than 1°C,
Assessed upper tanges for temperature projections are larger than in the TAR (sce Table SPM-2) mainty
because the broader range of modsls now available suggests stronger climate-carbon cyclefeed backs.. {7.3,
10.5}

Table SPM-2. Projected globally averaged surface warming and sea level rise at the end of the 21st contury for different
model cases. The sea level projections do not include uncertainties in carbon-cycle feedbacks, because a basis in published
literature is lacking. {10.5, 10.6, Table 10.7}

Sea Level Rise
Temperature Change {°C at 2090- {m at 2090-2099 relative to 1980-
2099 refative to 1980-1999)* 1999)
P Model-based range
Case Best Likely excluding future rapid dynamical
estimate range changes in ice flow
Constant Year
06 03-08 NA
concentrations °
B1 scenario 1.8 1.1-29 0.18-0.38
A1T scenario 24 14-38 0.20-045
B2 scenario 24 14-38 0.20-0.43
A1B scenario 28 17-44 0.21-048
A2 scenario 34 20-54 (.23 - 0.51
A1Fi scenario 4.0 24-64 0.26 - 0.59

Notes:

* These estimates are assessed from a hierarchy of models that encompass a simple climate model, several EMICs, and a large number of
AOGCMs,

° Year 2000 constant composition is derived from AOGCMs only

*  Model-based projections of global average sea level rise at the end of the 21 century (2090-2099) are
shown in Table SPM-2. For each scenario, the midpoint of the range in Table SPM-2 is within 10% of the
TAR model average for 2090-2099, The ranges are narrower than in the TAR mainly because of improved
information about some uncertainties in the projected contributions.”® {10.6}

+  Models used to date do not include uncertainties in climate-carbon eycle feedback nor do they include the
full effects of changes in ice sheet flow, t a basis in published hi is Jacking. The projections
include a contribution due to increased ice {low from Greenland and Antarctica at the rates obscrved for
1993-2003, but these flow rates could increase or decrcase in the future, For example, if this contribution
were to grow linearly with global average temperature change, the upper ranges of sea level tise for SRES
scenarios shown in Table SPM-2 would increase by 0.1 mto 0.2 m. Larger values canpot be excluded, but
understanding of these effects is too limited to assess their likelihood or provide a best estimate or an upper
bound for sea level rise. {10.6}

6 i N . - .
! TAR projections were made for 2100, whereas projections in this Report are for 2090-2099. The TAR would have had similar ranges to those in Table S5PM-
2 ifit had treated the uncertainties in the same way.
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Increasing atmospheric carbon dioxide concentrations lead to increasing acidification of the ocean.
Projections based on SRES scenarios give reductions in average global surface ocean pH” of between 0.14
and 0.35 units over the 21st century, adding to the present decrease of 0.1 units since pre-industrial times.
{5.4, Box 7.3, 104}

There is now higher confidence in projected patterns of warming and other regional-scale features,
including changes in wind patterns, precipitation, and some aspects of extremes and of ice. {8.2, 8.3,
8.4,8.5,9.4, 9.5, 10.3, 11.1}

Projected warming in the 21st century shows scenario-independent geographical patterns similar to those
observed over the past several decades. Warming is expected to be greatest over land and at most high
northern latitudes, and least over the Southern Ocean and parts of the North Atlantic ocean (see Figure
SPM-5). {10.3}

Snow cover is projected to contract. Widespread increases in thaw depth are projected over most
permafrost regions. {10.3, 10.6}

Sea ice is projected to shrink in both the Arctic and Antarctic under all SRES scenarios. In some
projections, Arctic lat sea ice disapp almost entirely by the latter part of the 21st century.
{10.3}

1t is very likely that hot extremes, heat waves, and heavy precipitation events will continue to become more
frequent. §10.3}

Based on a range of modcls, it is likely that future tropical cyclones (typhoons and hurricanes) will become
more intense, with larger peak wind speeds and more heavy precipitation assoctated with ongoing increases
of tropical SSTs. There is less conlidence in projections of a global decrease in numbers of tropical
cyclones. The apparent increase in the proportion of very intense storms since 1970 in some regions is
much larger than simulated by current models for that period. {9.3, 10.3, 3.8}

Extra-tropical storm tracks are projected to move poleward, with consequent changes in wind, precipitation,
and temperature patterns, continuing the broad pattern of observed trends over the last half-century. {3.6,
10.3}

Since the TAR there is an improving understanding of projected patterns of precipitation, Increases in the
amount of precipitation are very fikely in high-latitudes, while decreases are likely in most subtropical land
regions (by as much as about 20% in the A1B scenario in 2100, see Figure SPM-6), continuing observed
patterns in recent trends. {3.3,8.3,9.5,103,112t0 11.9}

Based on current model simulations, it is very likely that the meridional overturning circulation (MOC) of
the Atlantic Ocean will slow down during the 21st century. The multi-model average reduction by 2100 is
25% (range from zero to about 50%) for SRES emission scenario A1B. Temperatures in the Atlantic
region are projected to increase despite such changes due to the much larger warming associated with
projected increases of greenhouse gases. It is very unlikely that the MOC will undergo a large abrupt
transition during the 21st century. Longer-term changes in the MOC cannot be assessed with confidence.
{10.3,10.7}

Anthropogenic warming and sea level rise would continue for centuries due to the timescales

iated with climate pr and feedbacks, even if greenh gas trations were to be

stabilized. {10.4, 10,5, 10.7}

Climate-carbon cycle coupling is expected to add carbon dioxide to the atmosphere as the climate system
warms, but the magnitude of this feedback is uncertain. This increases the uncertainty in the trajectory of
carbon dioxide emissions required to achieve a particular stabilisation level of atmospheric carbon dioxide
concentration. Based on current understanding of climate carbon cycle feedback, model studies suggest that

" Decreases in pH cortespond ta increases in acidity of a solution. See Glossary for further details.
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BIOGRAPHY FOR SUSAN SOLOMON

Susan Solomon is widely recognized as one of the leaders in the field of atmos-
pheric science. Since receiving her Ph.D. degree in chemistry from the University
of California at Berkeley in 198l, she has been employed by the National Oceanic
and Atmospheric Administration as a research scientist. Her scientific papers have
provided not only key measurements but also theoretical understanding regarding
ozone destruction, especially the role of surface chemistry. In 1986 and 1987, she
served as the Head Project Scientist of the National Ozone Expedition at McMurdo
Station, Antarctica and made some of the first measurements there that pointed to-
wards chlorofluorocarbons as the cause of the ozone hole. In 1994, an Antarctic gla-
cier was named in her honor in recognition of that work. In March of 2000, she re-
ceived the National Medal of Science, the United States’ highest scientific honor, for
“key insights in explaining the cause of the Antarctic ozone hole.” In 2004 she re-
ceived the prestigious Blue Planet Prize for “pioneering research identifying the
causative mechanisms producing the Antarctic ozone hole.”

She is the recipient of many other honors and awards, including the J.B.
MacElwane award of the American Geophysical Union, the Department of Com-
merce Gold Medal for Exceptional Service, the Henry G. Houghton and Carl-Gustaf
Rossby awards of the American Meteorological Society for excellence in research, the
Arthur S. Flemming Award for exceptional government service, the Common Wealth
Award of the Common Wealth Trust, and the ozone award from the United Nations
Environment Programme. In 1992, R&D Magazine honored her as its “scientist of
the year.” She is a recipient of honorary doctoral degrees from Tulane University,
Williams College, the State University of New York at Stony Brook, the Illinois In-
stitute of Technology, the University of Miami, the University of Colorado, and the
University of East Anglia in the UK. She is a member of the U.S. National Academy
of Sciences and a Foreign Associate of both the French Academy of Sciences and
the European Academy of Sciences. Her current research includes climate change
and ozone depletion, and she serves as Co-Chair of Working Group I of the Intergov-
ernmental Panel on Climate Change (IPCC), providing scientific information to the
United Nations Framework Convention on Climate Change.

Chairman GORDON. Thank you, Doctor. And now Dr. Trenberth.

STATEMENT OF DR. KEVIN E. TRENBERTH, COORDINATING
LEAD AUTHOR, IPCC, WORKING GROUP I, CHAPTER 3: OB-
SERVATIONS: SURFACE AND ATMOSPHERIC CLIMATE
CHANGE; HEAD, CLIMATE ANALYSIS SECTION, NATIONAL
CENTER FOR ATMOSPHERIC RESEARCH

Dr. TRENBERTH. Thank you, Mr. Chairman. I thank Representa-
tive Udall for introducing me, and as he said, I am the Coordi-
nating Lead Author of Chapter 3 of the IPCC Report, which Susan
has introduced, and that deals with the observations in the atmos-
phere and at the surface and also does a synthesis across all obser-
vations, and that is what I am going to focus on here.

And essentially, what we have done in the IPCC, perhaps as a
medical analogy, is to do a diagnosis of the vital signs of the planet
Earth. And what we have found, then, is that the planet is running
a fever, so to speak, and the prognosis is that it is apt to become
much worse.

Now to paraphrase the Report, “Warming of the climate system
is unequivocal.” That is actually a quote, and it is very likely due
to human activities.

In my written testimony, a summary is given of the main find-
ings for Chapter 3, and it is linked to the other observational chap-
ters. And the overall summary statement of one of the highlight
points in the policy-maker’s summary is, to quote, “Warming of the
climate system is unequivocal, as is now evident from observations
of increases in global-averaged air and ocean temperatures, wide-
spread melting of snow and ice, and rising global mean sea level.”
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And then there is another item, which goes on to elaborate on more
regional aspects and other variables as well. And that is what I am
going to focus on in my following remarks.

And so we say that the warming of the climate system is un-
equivocal because it is now clear from an increasing body of evi-
dence showing discernable, physically-consistent changes. In other
words, we can relate all of these