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DANGEROUS CLIMATE CHANGE

THURSDAY, APRIL 26, 2007

HOUSE OF REPRESENTATIVES,
SELECT COMMITTEE ON ENERGY INDEPENDENCE
AND GLOBAL WARMING,
Washington, D.C.

The committee met, pursuant to call, at 10 a.m. in Room 2172,
Rayburn House Office Building, Hon. Edward J. Markey (chairman
of the committee) presiding.

Present: Representatives Markey, Inslee, Solis, Herseth Sandlin,
Cleaver, Hall, McNerney, Sensenbrenner, Shadegg, Walden, Sul-
livan, Blackburn and Miller.

The CHAIRMAN. This hearing is called to order, and we thank you
for joining us today as we examine the critical issues surrounding
dangerous climate change.

Members of the Select Committee have been entasked by the
Speaker to become experts on global warming. But a congressional
expert is an oxymoron like jumbo shrimp or McLean night life.
There is no such thing when compared to real experts who can
come to help illuminate these issues.

In 1992, President George Herbert Walker Bush signed and the
Senate ratified the U.N. Framework Convention on Climate
Change. By signing it, the United States, along with 188 other
countries, committed to stabilizing greenhouse gas concentrations
in the atmosphere at a level that would prevent dangerous and
trophogenic interference with the climate system.

But what is dangerous climate change and what are its con-
sequences? How closer are we to it? What can we do to avoid it?
The answers to these questions are critical as this Congress devel-
ops legislation to enhance our energy independence and to combat
global warming. But let us start with what we already know.

Two hundred years ago, America’s industrial revolution changed
the economy, society of our country and the world; and it also
began to change the air around us, powered by the burning of fossil
fuels, first coal and now oil and natural gas. The energy we have
used since that time has caused an increase in heat, trapping car-
bon dioxide in the atmosphere; and it turns out that when it comes
to global warming, small changes make a big difference.

Since the industrial revolution, carbon dioxide concentrations
have risen from 280 parts per million to 380 parts per million. It
doesn’t sound like much, but neither does a degree or two in your
body temperature. On a normal day, when you are feeling fine,
your temperature is 98.6. But when your temperature is raised a
very small amount, to 101.6, for example, just three degrees, you
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feel lousy. You would stay home in bed and not go to work. But
raise it yet another degree or two, and you would be in the hos-
pital.

Right now, our planet has a temperature; and we are seeing the
symptoms on every continent and in the oceans. Glaciers are melt-
ing, sea level is rising, hurricanes are stronger, heat waves are
more deadly, forest fires are more intense, entire species are dis-
appearing. Absent strong national leadership, we are heading for
480 parts per million and beyond; and, as you know, there is no
hospital for sick planets.

If we continue to spew global warming pollution from our smoke-
stacks and tailpipes, we will alter the very face of the earth and
its inhabitants. For example, the Greenland ice sheet, which is
larger than the State of Alaska and two miles thick in places, is
increasingly in jeopardy. During the melt season, in one day
enough ice breaks off in one large glacier in Greenland to supply
water to New York City for a year. If the ice cap were to fully melt,
sea level would rise 21 feet.

In the southern hemisphere, parts of Antarctica which contain
similar amounts of water locked away as ice also appear vulner-
able. Higher sea levels, rising storms from rising ocean tempera-
tures will render many of the world’s coastal areas, home to over
a billion people today, uninhabitable. Rising temperatures will dis-
rupt water supplies, agriculture and forestry, confounding public
health gains in the poorest parts of the world; and creatures and
cultures that thrive in the coldest parts of the earth may be unable
to adapt and simply cease to exist.

Today’s witnesses will make clear the urgent need to adopt poli-
cies that prevent the concentration of global warming pollution
from rising to catastrophic levels and the necessity to prepare for
those impacts that we can no longer avoid. If we are to avoid the
worst impacts, we must act now; and that will be the intention of
the Chair.

So let us at this point turn, and I will recognize the gentleman
from Wisconsin, Mr. Sensenbrenner, the ranking member of the
committee.

[The statement of Mr. Markey follows:]



3

Opening Statement for Edward J. Markey (D-MA)
“Dangerous Climate Change”
Select Committee on Energy Independence and Global Warming
April 26, 2007

This hearing is called to order.

Thank you all for joining us today as we examine the critical issues surrounding
“Dangerous Climate Change.” Members of the Select Committee have been tasked by the
Speaker to become “Congressional Experts” on global warming. But congressional
expert is an oxymoron like “jumbo shrimp” or “Chevy Chase nightlife.” We are only
experts compared to other Members of Congress. Our witnesses today are the real
experts. They have devoted their scientific careers to understanding Earth’s climate and
our interaction with it. We appreciate you being here to share your expertise with us
today.

In 1992, President George H. W. Bush signed, and the Senate ratified, the UN
Framework Convention on Climate Change (UNFCCC). By signing it, the United States -
- along with 188 other countries -- committed to stabilizing “greenhouse gas
concentrations in the atmosphere at a level that would prevent dangerous anthropogenic
interference with the climate system.”

But what is dangerous climate change and what are its consequences? How close are we
to it? What can we do to avoid it? The answers to these questions are critical as this
Congress develops legislation to enhance our energy independence and to combat global
warming.

But let’s start with what we already know. Two hundred years ago, America’s Industrial
Revolution began, dramatically changing the economy and society of our country and the
world. But it also began to change the air around us. Powered by the burning of fossil
fuels — first coal and now also oil and natural gas — the energy we’ve used since that time
has caused an increase in heat-trapping carbon dioxide in the atmosphere.

And it turns out that when it comes to global warming, small changes make a big
difference. Since the Industrial Revolution, carbon dioxide concentrations have risen
from 280 parts-per-million to 380. It doesn’t sound like much, but neither does a degree
or two in your body temperature. On a normal day when you are feeling fine, your
temperature is 98.6. But if your temperature is raised a very small amount -- to 101.6 for
example - just 3 degrees — you feel lousy. You would stay home in bed and not go to
work. Raise it another degree or two, and you would be in the hospital.

Right now, our planet has a temperature, and we are seeing the symptoms on every
continent and in the oceans. Glaciers are melting. Sea level is rising. Hurricanes are
stronger. Heat waves are more deadly. Forest fires are more intense. Entire species are
disappearing.
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Absent strong national leadership, we’re headed for 480 parts-per-million and beyond,
and, as you know, there is no hospital for sick planets. If we continue to spew global
warming pollution from our smokestacks and tailpipes, we will alter the very face of the
Earth and its inhabitants.

For example, the Greenland ice sheet — which is larger than the state of Alaska and two
miles thick in places - is increasingly in jeopardy. During the melt season, in one day
enough ice breaks off of one large glacier in Greenland to supply water to New York City
for a year. If the ice cap were to fully melt, sea level would rise 21 feet. In the southern
hemisphere, parts of Antarctica, which contain similar amounts of water locked away as
ice, also appear vulnerable.

Higher sea levels and stronger storms from rising ocean temperatures will render many of
the world’s coastal areas — home to over a billion people today — uninhabitable.

Rising temperatures will disrupt water supplies, agriculture and forestry, confounding
public health gains in the poorest parts of the world.

And creatures and cultures that thrive in the coldest parts of this Earth may be unable to
adapt and simply cease to exist.

Today’s witnesses will make clear the urgent need to adopt policies that prevent the
concentration of global warming pollution from rising to catastrophic levels and the
necessity to prepare for those impacts that we can no longer avoid.

If we are to avoid the worst impacts of dangerous climate change, we must use our
nation’s unparalleled, ingenuity, technology, and experience to address global warming
with the urgency required. If we enact real solutions that limit global warming pollution,
the world will become more prosperous, cleaner, safer and more sustainable home for all
of us. In the end, we are either going to meet this challenge together, or suffer the
consequences together. We are either going to solve this problem, or we are going to
destroy the planet. The time to act is now.

And now I would like to recognize the Ranking Member of the Committee, the
gentleman from Wisconsin, Mr. Sensenbrenner.
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Mr. SENSENBRENNER. Thank you very much, Mr. Chairman.

The title of today’s hearing sounds a little like a scary movie:
Dangerous Climate Change. We have seen this film before; and it
stars industrialized society, a character who improves the liveli-
hood of billions of humans by providing them with vital jobs and
services. But in this movie industry is actually the villain, with an
evil plan to destroy the Earth with invisible, odorless gasses.

Our hero, Al Gore, sounds like an intrepid detective who has dug
through the science and uncovered this nefarious plot. Naturally,
our protagonist has a heroic way to defeat the villain: raise taxes.

Yes, the climate is changing; and human behavior bears some re-
sponsibility. But scientific predictions on whether these changes
will be on the margin or the extremes or somewhere in between re-
mains a question. Without predicting catastrophe, it is hard to ad-
vocate a tax hike.

As I said at least week’s hearing, I firmly believe that many of
these gloom-and-doom scenarios are Hollywood-style sketches of
scientific data that, when studied closely, presents a much more
sober and thoughtful picture; and while extremist scenarios haven’t
helped us make much progress in more than a decade of climate
change to be, they made for one scary script.

I am pleased that one of our witnesses today, Dr. John Helms,
offers climate change solutions that will not only protect American
jobs but also give us healthier forests. I would like to thank Con-
gressman Walden for bringing Dr. Helms to the Congress’ atten-
tion; and I look forward to his testimony, even as a Stanford grad,
hearing some wisdom from someone who has taught at Berkeley.

As a member of the House Science and Technology Committee
for nearly three decades and as chairman of that committee for 4
years, I have developed a healthy respect for scientists when they
are presenting the facts and answering specific questions posed by
decision makers.

Scientists are also entitled to step beyond that role and advocate
policy. But when they do so, they are stepping out of the scientific
debate and into the political debate, where jobs and the economy
have to be considered along with scientific data. And once scientists
step into the political debate by advocating policy, then their legit-
imacy and motives are open for questioning, just like we politi-
cians.

One of our witnesses today, Dr. James Hansen, has chosen to
wade into the political debate by making these sort of policy pro-
posals, and I welcome him. I also welcome realistic proposals that
will help us with energy and independence and global warming,
but any proposal must contain four key principles:

First, it must bring tangible environmental benefits to the Amer-
ican people; second, it must support advancing technology, includ-
ing technologies across the energy spectrum from nuclear to clean
coal to renewable to improved energy efficiencies; third, any cli-
mate change policy must protect U.S. jobs; and, fourth, it must re-
quire global participation.

This year, China will pass the United States of America as the
largest emitter of CO». In creating global warming hysteria, the au-
thors of that scary screenplay have stuck to a structurally very
simple script. But we in Congress know that the story is much
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more complex than that. The title of our movie, Protect the Econ-
omy and the Environment, may not sell as many tickets or win an
Oscar, but it is a common-sense plot that most Americans can un-
derstand and support.

I yield back the balance of my time.
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Mr. Sensenbrenner’s Opening Statement for Select Committee on Energy
Independence and Global Warming hearing: “Dangerous Climate Change.”

April 26, 2007

The title of today’s hearing sounds a little like a scary movie: Dangerous Climate
Change!

We’ve seen this film before. It stars industrialized society, a character who improves the
livelihood of billions of humans by providing them with vital jobs and services. But in
this movie, industry is actually the villain, with an evil plan to destroy the Earth with
invisible, odorless gases.

The hero, Al Gore, like an intrepid detective, has dug through the science and uncovered
this nefarious plot. Naturally, our protagonist has a heroic way to defeat the villain: raise
taxes.

Yes, the climate is changing and human behavior bears some responsibility. But
scientific predictions on whether these changes will be on the margin, or the extremes, or
somewhere in between, remains a question.

Without predicting catastrophe, it’s hard to advocate a tax hike.

As I'said last week, I firmly believe that many of these gloom-and-doom scenarios are
Hollywood-style stretches of scientific data that, when studied closely, presents a much
more sober and thoughtful picture. And while extremist scenarios haven’t helped us make
much progress in more than a decade of climate change debate, they’ve made for one
scary script.

I am pleased that one of our witnesses today, Dr. John Helms, offers climate change
solutions that will not only protect American jobs, but also give us healthier forests. 1
would like to thank Congressman Walden for bringing Dr. Helms to the committee’s
attention and I look forward to his testimony.

As a member of the House Science and Technology Committee for nearly three decades,
and as chairman of that committee for four years, I have developed a healthy respect for
scientists when they are presenting the facts and answering specific questions posed by
decision makers.

Scientists are also entitled to step beyond that role and advocate policy. But when they do
50, they are stepping out of the scientific debate and into the political debate, where jobs
and the economy have to be considered along with the scientific data. And once scientists
step into the political debate by advocating policy, their legitimacy and motives are open
to questioning, just as they are for politicians.

One of our witnesses today, Dr. James Hansen, has chosen to wade into the political
debate by making these sorts of policy proposals, and I welcome him.

1 also welcome realistic proposals that will help us with energy independence and global
warming, but any proposal must contain four key principles:

First, it must bring tangible environmental benefits to the American people.
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Second, it must support advancing technology, including technologies across the energy
spectrum, from nuclear to clean coal to renewables to improved energy efficiencies.

Third, any climate change policy must protect U.S. jobs.

And fourth, it must require global participation. China will pass us this year as the largest
emitter of CO2.

In creating global warming hysteria, the authors of that scary screenplay have stuck to a
very simple script. But we in Congress know the story is more complex than that. The
title of our movie — Protect the Economy and the Environment — may not sell as many
tickets or win an Oscar, but it is a common-sense plot that most Americans can
understand and support.

HHH#HH
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The CHAIRMAN. The Chair will now recognize members for 2 min-
utes for opening statements or, if they wish, they can reserve their
2 minutes and it would be added to the 5 minutes that they have
for questioning of the witnesses.

The Chair recognizes the gentlelady from California, Ms. Solis.

Ms. SoLis. Thank you, Mr. Chairman; and I welcome this discus-
sion today on the dangers of climate change because, you know, the
attitude in my district right now and when we survey people is
they are extremely concerned about what is happening globally to
the temperature changes in my district.

I represent Los Angeles County, a large number of underrep-
resented communities, Hispanic, Asian American, part African
American. Many are extremely concerned with the trends we are
seeing: Heat waves that we have experienced in the last few years
in Los Angeles, what we think is coming is a drought. There is a
shortage of rainfall.

We see also our at-risk populations at a higher level of asthma,
respiratory diseases. We also see more people having fewer abilities
to go outdoors and recreate, to have open space. So, yes, there is
a need to look at what is happening in our communities and espe-
cially communities of color. Urban centers as well as rural areas,
they are also experiencing drought.

And I say that because agriculture is very important to our com-
munity and our economy. Many of the people that work in that in-
dustry happen to be three-quarters Latino. They are the ones that
pick your fruits and vegetables. But if there isn’t ample protection
for them to work in the fields, if there is no water irrigation, the
temperatures are too hot, you are going to see those failed policies
of having people out there getting our fruit, our vegetables to us.
So, yes, indeed there are some very pressing issues for us to look
at.

You know, last year in one of our committees—we tried to offer
in the Energy and Commerce Committee through the Energy Policy
Act in 2005—1I offered an amendment to talk about climate change
in the wake of major heat waves in California, Nevada, and Ari-
zona. My amendment would have required that any use of public
funds would develop greenhouse gas technologies in the U.S. or de-
veloping countries. Unfortunately, my amendment failed at that
time; and I wish that we would have begun to present the health
impacts to our most vulnerable communities, including the elderly
and young children.

I hope that you will hear and glean some great information from
our witnesses.

Thank you very much, Mr. Chairman.
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Opening Remarks of Congresswoman Hilda L. Solis
Select Commiitee Hearing on Energy Independence and Global Warming
Hearing on Dangerous Climate
April 26, 2007

Chairman Markey, thank you for holding this hearing to address the dangers of climate change.

As a Member who represents a diverse urban area, I am extremely concerned about the threat to
health of Latinos and other communities of color posed by global warming.

Projected climate change will increase the risks of climate-sensitive health outcomes, particularly
in low-income populations and communities of color.

As Dr. Ebi comments in her written testimony, developed countrics may not be prepared to cope
with the projected increase in intensity and frequency of extreme weather events.

The length of the heatwave season in California could increase from 5 to 13 weeks.

By 2080, the number of heatwave days in Los Angeles could increase between 4-fold and 6-8
fold.

Annual heat-related deaths in Los Angeles could increase by a factor of seven, to as many as
1,182!

Heatwaves can also increase respiratory problems.

This could be disastrous for the 44 million Americans, including 14 million Latinos, who are
uninsured.

Heat wave deaths occur not only in urban communities, but also in the agricultural workforce
which is comprised 3/4 of by Latinos — many of whom already face economic insecurity.

During consideration of the Energy Policy Act of 2005, I offered an amendment to address
climate change in the wake of a major wave of heat-related deaths in California, Nevada, and

Arizona.

My amendment would have required that any use of public funds to develop greenhouse
technologies in the U.S. or developing countries be used to reduce GHG emissions.

Unfortunately my amendment failed and Congress continued its policy of inaction.

1 wish that we would have begun to prevent the health impacts our vulnerable communities will
experience then.

Without action to protect our vulnerable populations, these events could spell disaster for major
urban and agricultural communities; I am hopeful we will take action now.

1 yield back the balance of my time.
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Mr. CHAIRMAN. The Chair recognizes Mr. Shadegg.

Mr. SHADEGG. I will reserve.

The CHAIRMAN. The Chair recognizes the chairman from Oregon,
Mr. Walden.

Mr. WALDEN. Thank you, Mr. Chairman. I, too, will reserve my
time.

The CHAIRMAN. The time will be reserved.

The Chair recognizes the gentleman from Oklahoma.

Mr. SULLIVAN. I, too, will reserve.

The CHAIRMAN. The gentleman’s time is reserved.

The Chair recognizes the gentlelady from Michigan.

Mrs. MILLER. Thank you. I will reserve my time as well.

The CHAIRMAN. And the Chair recognizes the gentlelady from
Tennessee.

Mrs. BLACKBURN. I will reserve my time.
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OPENING STATEMENT OF HON. MARSHA BLACKBURN (7, Tennessee)

Mr. Chairman:

1 appreciate the opportunity to serve on this committee and look forward to a
healthy and judicious debate over the issue of climate change.

I also appreciate our witnesses for taking time out of their schedules to testify
before our committee.

Today, this committee will be hearing testimony on present and future events
that may be caused by climate change.

Yet, what I find is that many who advocate for drastic actions to reduce
greenhouse gas emissions have failed to include the human element into their
policy solutions.

Hurricanes, diseases, and other disasters will happen with or without global
warming. But to follow some of the most radical policies such as shutting
down power plants will make no one safer but only poorer and with less ability
to adapt or deal with present threats. Some of these measures actually seem to
be counterproductive.

If people do not have access to energy such as electricity, they will
not be able to improve their health, incomes, or their environmental quality and
become more productive.

In effect, we will starve the world's poor.

Mr. Chairman, I believe it is our responsibility to take reasonable actions to
help poor and developing countries. But closing coal plants and imposing
massive energy costs on consumers and developing nations is not the way to do
it.

This is especially true when these policies are based on uncertain events and
unreliable data.

Instead, we should devote our time through short term actions and mid-term
strategies that lead us to long-term solutions to real, immediate threats and
problems we can address now.
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The CHAIRMAN. The Chair recognizes the gentlelady from South
Dakota, Ms. Herseth Sandlin.

Ms. HERSETH SANDLIN. I will reserve my time.

The CHAIRMAN. The Chair recognizes the gentleman from Texas,
Mr. Hall.

Mr. HALL. I will reserve my time.

The CHAIRMAN. And the Chair recognizes the gentleman from
California, Mr. McNerney.

Mr. McNERNEY. I will reserve.

The CHAIRMAN. Great.

The gentleman’s time is reserved, and it will be added to his
question time.
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Rep. McNerney Opening Statement — Select Committee on Energy Independence and
Global Warming — 4/26/07

Thank you Mr. Chairman.

I have spent a significant portion of my life developing
and implementing clean energy sources, and like the
majority of the world, I see the pressing need to address
global warming.

As a mathematician, I appreciate the need for data to back
up assertions and claims about environmental and
political problems.

That is why today’s hearing is so important.

As we move forward with our recommendations for
energy independence and global warming, we should use
the best available information to come to conclusions and
find facts.

Likewise, we need to find ways to improve and expand
scientific data so that future policies can be adjusted as we
accumulate better information.

I’m hopeful that today’s panel will provide insight into
how we can best assess the difficulties we’re facing.
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Scientists and governments are still fine tuning the
process by which we define certain - smaller - climate-
affects, but there are some forthcoming changes that will
be devastating.

Working Group II of the IPCC identified specific
impending problems for North America, and many of
them affect my State of California.

The Sacramento/San Joaquin Delta in northern California
- which is fed by a slowly melting mountain snowpack -
provides water to more than 20 million people in the state.

In their report, the IPCC predicted that warming will
cause increased snowpack melting, which will inevitably
lead to less water for the majority of Californians who are
already struggling to find new water resources.

I can only hope that the work we undertake in this
Committee will eventually lead to solutions for the
problems we will face as a result of global warming.

I’'m interested in hearing the insights of today’s panel and
I’m hopeful that we can use their testimony to establish

accurate benchmarks for assessing climate change.

Thank you again Mr. Chairman.
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All time for opening statements from members has concluded.
[Prepared statement of Representative Cleaver is as follows:]
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U.S. Representative Emanuel Cleaver, 11
5" District, Missouri
Opening Statement
House Select Committee on Energy Independence and Global Warming Hearing
“Dangerous Climate Change”
Thursday, April 26, 2007

Chairman Markey, Ranking Member Sensenbrenner, other Members of the Select Committee, good
morning.

To our distinguished panel of experts, I would like to join my colleagues in welcoming you to the
Select Committee on Energy Independence and Global Warming. 1 anticipate listening to your
testimony today and hearing your insights on the impacts human activities have on climate system
and their predicted global effects.

Many of my colleagues are already familiar with this year’s Intergovernmental Panel on Climate
Change report. This report illustrates in precise scientific detail the effects global warming has
already had on our planet. The consequences of increased concentrations of greenhouse gases in the
atmosphere and higher global temperatures are alarming. It has been projected that warmer
temperatures will lead to higher disease rates, rising sea levels, and greater storm intensity. The
lasting results of climate change are even more serious, and there are likely more of which we are
not already aware. This is perhaps the most distressing truth we must face as we continue our work
on the Committee. )

Our environment has already suffered significant damage because of certain human activity, and the
effects on the most vulnerable communities are already evident. Many scientists already predict a
possible “war over water” in Africa and Asia in the coming decades because of warmer
temperatures. Because of this potential for conflict, global warming has the capability even to affect
foreign relations and intervention, and this could potentially include the United States. Often the
populations most vulnerable to the effects of climate change are least responsible for its
consequences. It is difficult to not question the justice in this scenario, especially when considering
the poverty and violence communities already suffer in areas of Africa.

My relatives in Tanzania have told me of the changes they have seen in Mount Kilimanjaro, which is
near their home. Several years ago, the variation in temperature from the base to the peak of the
mountain was immense. What began for climbers as a journey in wearing shorts ended as one in
heavy winter clothing. Today, however, there is little temperature change, and most of the snow is
gone from the mountain. Not only has the geological landscape been altered by global warming, but
the area’s economy has also suffered from a decrease in the water supply.

It is our responsibility as public servants to exercise our authority to work to mitigate these effects of
climate change, both for communities in here in the United States, and those in other parts of the
globe. Although it is too late to reverse some of the harmful effects of global warming, we have the
opportunity to prevent future environmental costs. Today our panel of scientific experts will give us
recommendations as to how the consequences of global warming may be mitigated, and I thank them
for their insight.

Thank you.
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We will now turn to our distinguished panel.

The CHAIRMAN. Our first witness is Dr. Judith Curry, who is a
Professor and Chair of the School of Earth and Atmospheric
Science at the Georgia Institute of Technology. She is an expert in
various aspects of climate science. Her work has most recently fo-
cused on the variability of hurricanes in the North Atlantic and
around the world. She has published over 140 referee journal arti-
cles and is a Fellow of both the American Meteorologic Society and
the American Geophysical Union.

We welcome you, Dr. Curry. You have 5 minutes to make an
opening statement.

STATEMENT OF JUDITH A. CURRY, GEORGIA INSTITUTE OF
TECHNOLOGY

Ms. CURRY. I thank the chairman of the committee for the oppor-
tunity to offer testimony this morning.

The devastating 2004 and 2005 hurricane seasons, and particu-
larly Hurricane Katrina, for the first time made the public realize
that one degree of warming could potentially have dangerous con-
sequences if this warming made future hurricanes like Katrina
more likely.

Next.

In the last several months, two important assessments have been
issued. Statements made by the World Meteorological Organization
and the Intergovernmental Panel for Climate Change have as-
sessed and clarified what we do know about hurricanes and global
warming and also the associated uncertainties.

I would like to begin by presenting some of the data on North
Atlantic hurricanes that support these two statements from the
ICCP’s report.

This diagram shows the historical data record of the number of
North Atlantic tropical cyclones back to 1851, which is indicated by
the dark blue curve. Also shown in this diagram is the average
tropical sea surface temperature in the North Atlantic in red. This
diagram shows a remarkable coherence in variations in the number
of storms with sea surface temperature. In particular, the period
1910 to 1920 with low storm activity is associated with anoma-
lously cool sea temperatures, while the largest number of tropical
cyclones is seen during the past decade when the sea surface tem-
peratures have been the warmest.

This figure illustrates the change in the intensity distribution for
the North Atlantic since 1970. The data has been divided into three
different periods, including the active period since 1995. Each bar
represents the frequency occurrence of a different category of storm
intensity. The most striking aspect of the histogram is the substan-
tial increase in the frequency of Category 4 hurricanes during the
period since 1995.

The highest resolution climate model simulations capable of re-
solving individual hurricanes have been made using the Japanese
earth simulator computer and also by a European group. The re-
sults of these simulations for a climate that is warmer by about 2.5
degrees centigrade or 5 degrees Fahrenheit show a 30 percent in-
crease in the number of North Atlantic tropical cyclones, a 10 per-
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cent increase in average tropical cyclone intensity and a 30 percent
increase in the number of major hurricanes.

In the North Atlantic, there is a prospect of substantially ele-
vated hurricane activity in the next few decades owing to the com-
bination of global warming and the active phase of the North At-
lantic multi-decadal oscillation. To estimate the combined impacts
of global warming and the natural variabilities, I have constructed
a simple statistical model that projects an average number of 15
to 20 tropical cyclones per year, with three to four of them reaching
the strength of Category 4 to 5.

The combination of greenhouse warming and natural variability
will produce tropical cyclone activity in the coming decades that is
unprecedented. The impact of such elevated hurricane activity in-
cludes an increased number of intense storms striking the gulf
coast with increased level of storm surges plus inland flooding and
tornadoes.

The combination of coastal demographics with increased hurri-
cane activity will continue to escalate the socioeconomic impact of
hurricanes.

How should policymakers react to this risk? As a scientist, I do
not get involved in advocating for specific policies. I am limiting my
comments here to a general assessment of how certain policies
strategies might affect the risks associated with increased hurri-
cane activity as global temperatures continue to rise.

Specifically, with regards to energy policy, any conceivable policy
for reducing carbon emissions is unlikely to have a noticeable im-
pact on sea surface temperatures and hurricane characteristics
over the next few decades. Rather, carbon mitigation strategies will
only impact the longer-term effects of global warming, including
sea level rise and the associated storm surges.

Particularly in the U.S., we are facing a very serious risk in the
next few decades, owing to the combination of global warming and
the active phase of the Atlantic multi-decadal oscillation. Adapta-
tion measures are urgently needed to confront the vulnerability,
particularly of our coastal regions. Decreasing our vulnerability to
damage from hurricanes will require a comprehensive evaluation of
coastal engineering, building construction practices, insurance,
land use, emergency management and disaster relief policies.

Thank you.

The CHAIRMAN. Thank you, Dr. Curry.

[The statement of Judith Curry follows:]
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STATEMENT TO THE
SELECT COMMITTEE ON ENERGY INDEPENDENCE AND GLOBAL WARMING
OF THE UNITED STATES HOUSE OF REPRESENTATIVES

Hearing on “Dangerous Climate Change”
26 April 2007

Judith A. Curry
Georgia Institute of Technology
curryja@eas.gatech.edu

1 thank the Chairman and the Committee for the opportunity to offer testimony this morming on
"Dangerous Climate Change." As a climate scientist, I have devoted 25 years to conducting
research on a variety of topics including climate feedback processes in the Arctic, the exchange of
energy between the ocean and the atmosphere, the role of clouds in the climate system, and most
recently the impact of climate change on the characteristics of tropical cyclones.

The devastating 2004 and 2005 hurricane seasons, combined with the publication of two papers
linking increased hurricane intensity to climate change (Emanuel 2005; Webster et al. 2005), for
the first time made the public realize that one degree warming could potentially have dangerous
consequences if this warming made future hurricanes like Katrina more likely. Hurricane-induced
economic losses have increased steadily in the U.S. during the past 50 years, with estimated total
losses averaging $36 billion per year during the last 5 years (IPCC AR4 2007a). During 2004 and
2005, nearly 2000 lost lives were attributed to landfalling hurricanes. To place the U.S.
vulnerability in perspective, 50% of the U.S. population lives within 50 miles of a coastline. The
physical infrastructure along the Gulf and Atlantic coasts represents an investment of over §3
trillion; over the next several decades this investment is expected to double.

The risk of increased hurricane activity is arguably the issue of greatest concern to the U.S. public
associated with the near term impacts of global warming. Risk is the product of consequences and
likelthood: what can happen, and the odds of it happening. Managing the risks associated with
increased hurricane activity requires an assessment of how our policy choices will affect those
risks. Uncertainty is a critical factor in assessing the effectiveness of different policy strategies.

A summary of our current understanding of this issue and the levels of uncertainty is provided by
the IPCC 4" Assessment Report Summary for Policy Makers (IPCC AR4 2007b):

“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. . . Based on a range of models, it is likely that future tropical cyclones
(typhoons and hurricanes) will become more intense, with larger peak wind speeds and
more heavy precipitation associated with ongoing increases of tropical SSTs. There is
less confidence 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.”
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Research on the potential impacts of climate change on hurricane activity has increased
dramatically in volume over the past two years in response to the high-impact tropical cyclone
events around the globe and particularly in the U.S. (for summaries see WMO 2007; Curry et al.
2006). My testimony seeks to clarify the nature of the risk associated with increased hurricane
activity as a result of global warming. I will assess the current understanding of the impact of
global warming on hurricanes, including the uncertainties, and the challenges to assessing what
we can expect in terms of future hurricane activity if global temperatures continue to rise. | will
present a gencral assessment of how certain policy strategies might affect the risks associated
with increased hurricane activity as global temperatures continue o rise.

Observations of increased hurricane activity

During the 2005 hurricane season two papers were published, Emanuel (2005) and Webster et al.
(2005), that demonstrated an increase in hurricane intensity associated with an increase in tropical
sea surface temperature. Webster et al. (2005) examined the global hurricane activity since 1970
(the advent of reliable satellite data). The most striking finding from this study is that while the
total number of hurricanes has not increased globally, the number and percentage of category 4 +
5 hurricanes has nearly doubled since 1970 (Figure 1). This increase in the percentage of category
4 + 5 hurricanes is associated with an increase in fropical sea surface temperatures (SST) of 0.5°C
(1°F) in each of the ocean basins that spawn tropical cyclones. The surface temperature trends
over the last century has been extensively studied as summarized in the IPCC AR4 (2007b). The
unanimous conclusion of climate model simulations is that the global surface temperature trend
since 1970 (including the trend in tropical 8STs) cannot be reproduced in climate models without
inclusion of anthropogenic greenhouse gases, and that most of this warming can be attributed to
anthropogenic greenhouse gases. The climate model simulations are the basis for attributing the
increase in tropical sea surface temperatures to anthropogenic greenhouse warming.
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