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NATURAL RESOURCE ADAPTATION:
PROTECTING ECOSYSTEMS AND ECONOMIES

TUESDAY, FEBRUARY 25, 2014

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
SUBCOMMITTEE ON OVERSIGHT,
Washington, DC.

The subcommittee met, pursuant to notice, at 2:30 p.m. in room
406, Dirksen Senate Building, Hon. Sheldon Whitehouse (chairman
of the subcommittee) presiding.

Present: Senators Whitehouse, Markey, Inhofe, Vitter, Sessions.

OPENING STATEMENT OF HON. SHELDON WHITEHOUSE,
U.S. SENATOR FROM THE STATE OF RHODE ISLAND

Senator WHITEHOUSE. The distinguished ranking member is on
his way, so I will open with my opening statement.

First of all, we will call the hearing to order and I will open with
my opening statement. Then when Senator Inhofe arrives, if he is
here at the conclusion of my opening remarks, he can give his. If
not, I will interrupt the witness and allow whoever is speaking at
the time to yield to my distinguished ranking member.

We are here today for the committee to discuss the benefits that
our American natural resources provide to us and the need for ad-
aptation planning to protect these American resources in the face
of climate change. I have been proud to work on this issue in recent
years with former Senator Max Baucus. While Max is no longer
here in the Senate, I am glad that this committee is meeting today
to carry on this important work. From the beaches of Rhode Island
to the glaciers of Montana, nature’s bounty provides us with life’s
essentials: clean air and water, crops and timber, recreation and
our outdoor heritage. Climate change threatens to rob us of these
essentials.

I have gone to the Senate floor now nearly 60 times to urge my
colleagues to wake up to the facts of carbon pollution. But the fact
of the matter is that even if we stop carbon pollution today, we still
face decades of change in our air and water and temperatures and
in extreme weather.

So while we must take up the challenge to reduce greenhouse
gas emissions, we must also begin to prepare and adapt and secure
our natural resources against the changes that we cannot avoid.
Status quo management and planning will not be good enough. A
GAO report on the topic, citing several sources, says “Natural re-
source management has historically been based on the idea of
maintaining current environmental conditions, or restoring species

o))



2

and habitats to some desired former condition. As the climate con-
tinues to change,” GAO concludes, “this approach will become in-
creasingly more difficult, if not impossible to maintain.”

But adaptation to warming air and ocean temperatures to cata-
strophic weather events, even to full ecosystem shifts, isn’t easy
work. And the Federal, State and local leaders we entrust to pro-
tect our property and our ecosystems are often constrained by out-
dated laws and regulations.

That is why Senator Baucus and I introduced the Safeguard
America’s Future and the Environment Act, the SAFE Act, for
short. It puts all climate adaptation tools and approaches on the
table and would engage local stakeholders as well. As a first step,
the SAFE Act requires adaptation planning and management ef-
forts by Federal natural resources agencies, those that manage
nearly 30 percent of land in the United States, as well as our ma-
rine resources, like fisheries, and our exclusive economic zone that
extends 200 miles from our shore.

The Administration is already doing what it can on this front.
The President’s climate action plan includes steps to prepare us for
the effects of climate change. And he further focused the Adminis-
tration’s adaptation efforts in an executive order he issued in No-
vember. John Holdren, the Director of the White House Office of
Science and Technology Policy, is here to update us on these ef-
forts, as well as the science behind what we are seeing and why
siclrategic adaptation planning is so necessary in the face of climate
change.

The executive order builds on the first national fish, wildlife and
plants adaptation strategy which Congress requested in 2009 and
the Administration released last March. I look forward to hearing
from Fish and Wildlife Service Director Dan Ashe about implemen-
tation plans for the strategy as well as other adaptation measures
being championed by the Service.

I would also like to thank the witnesses on our second panel who
will provide much-needed perspective on what is happening outside
of Washington. In particular, I want to recognize Chris Brown,
President of the Rhode Island Commercial Fishermen’s Association.
Chris’s livelihood depends on the oceans. Sadly, our oceans are be-
coming ground zero for damage from carbon pollution. The oceans
are warming. That is a measurement, not a theory. Sea level is ris-
ing. That is another measurement. Oceans are becoming more acid-
ic. Again, a measurement, not a theory.

These changes are already affecting marine life. Some species are
moving northward and southward toward the colder water of the
poles, as quickly as 10 to 45 miles per decade. Events that are
timed for spring or summer, like egg-laying or migration, are hap-
pening several days earlier each decade. More acidic waters caused
a 70 to 80 percent loss of oyster larvae at a hatchery in Oregon and
crashed wildstocks in Washington State.

In Rhode Island, Narragansett Bay has seen an overall increase
in annual water temperature of between 3 and 4 degrees since
1960. According to Christopher Deacutis, the previous chief sci-
entist of the Narragansett Bay estuary program, “Fish species in
Narragansett Bay are shifting, seemingly in step with increased
temperatures.” Ul Professor Jeremy Colley and others have shown
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that coldwater marine species such as the winter flounder, which
used to be the dominant fish species in the Bay, are radically de-
creasing in numbers. Meanwhile, warmer water species such as
summer flounder, scup and butterfish seem to be increasing. As
fish species shift, either farther north or farther offshore, our fish-
eries management strategies are going to have to keep up and so
is our science. We need to understand how environmental condi-
tions are changing to better predict how species will react and how
to manage them for the benefit of our fishermen.

I am grateful that Chris is here to remind us that in addition to
our national parks, forests and land species, our oceans and coasts
and fisheries and the economies they support are also jeopardized
by climate change. We must prepare for the changes that are com-
ing and as well do everything we can to prevent future changes
from carbon pollution.

I look forward to today’s discussion, and before we turn to the
witnesses, let me turn to our distinguished ranking member.

[The prepared statement of Senator Whitehouse follows:]

STATEMENT OF HON. SHELDON WHITEHOUSE, U.S SENATOR
FROM THE STATE OF RHODE ISLAND

Today the Committee will discuss the benefits our American natural resources
provide and the need for adaptation planning to protect these American resources
in the face of climate change.

I have been proud to work on this issue in recent years with former Senator Max
Baucus, and while he is no longer here in the Senate, I'm glad the Committee is
meeting today to carry on his important work. From the beaches of Rhode Island
to the glaciers of Montana, nature’s bounty provide us with life’s essentials: clean
air and water, crops and timber, recreation and our outdoor heritage. Climate
change threatens to rob us of these essentials.

I've gone to the Senate floor now nearly 60 times to plead with my colleagues to
wake up to the facts of carbon pollution. The fact of the matter is that even if we
stop carbon pollution today, we still face decades of changes in air and ocean tem-
peratures and extreme weather. So while we must take up the challenge to reduce
greenhouse gas emissions, we must also begin to adapt, and secure our natural re-
sources against the changes we cannot avoid.

Status quo management and planning will not be good enough. A GAO report on
the topic, citing several sources, says, “natural resource management has histori-
cally been based on the idea of maintaining current environmental conditions or re-
storing species and habitats to some desired former condition. As the climate con-
tinues to change, this approach will become increasingly more difficult if not impos-
sible to maintain. ”

But adaptation—to warming air and ocean temperatures, to catastrophic weather
events, even to full ecosystem shifts—isn’t easy work, and the Federal, State and
local leaders we entrust to protect our property and our ecosystems are often con-
strained by outdated laws and regulations. That’s why Senator Baucus and I intro-
duced the Safeguarding America’s Future and the Environment Act. The SAFE Act,
for short, puts all climate adaptation tools and approaches on the table, and would
engage local stakeholders as well.

As a first step, the SAFE Act requires adaptation planning and management ef-
forts by Federal natural resource agencies. The Federal Government manages near-
ly 30 percent of land in the United States as well as marine resources, like fisheries,
in our exclusive economic zone that extends 200 miles from our shore.

The Administration is already doing what it can on this front. The President’s Cli-
mate Action Plan includes steps to prepare us for the effects of climate change and
he further focused the Administration’s adaptation efforts in an Executive Order he
issued in November. John Holdren, the Director of the White House Office of
Science and Technology Policy, is here to update us on these efforts, as well as the
science behind what we're seeing and why strategic adaptation planning is so nec-
essary in the face of climate change.

The Executive Order builds on the first National Fish, Wildlife and Plants Adap-
tation Strategy, which Congress requested in 2009 and the Administration released
last March. I look forward to hearing from Fish and Wildlife Service Director Dan
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Ashe about implementation plans for the Strategy as well as other adaptation meas-
ures being championed by the Service.

I'd also like to thank the witnesses on our second panel, who will provide a much
needed perspective on what is happening outside of Washington. I especially want
to recognize Chris Brown, President of the Rhode Island Commercial Fishermen’s
Association.

Chris’s livelihood depends on the oceans. Sadly, our oceans are becoming ground
zero for damage from carbon pollution. The oceans are warming. That’s a measure-
ment, not a theory. Sea level is rising. That’s another measurement. Oceans are be-
coming more acidic. Again, a measurement, not a theory.

These changes are already affecting marine life. Some species are moving toward
the colder water of the North and South Poles, as quickly as 10 to 45 miles per dec-
ade. Events that are timed for spring and summer, like egg laying or migration, are
happening about 4 days earlier per decade. More acidic waters caused a 70-80 per-
cent loss of oyster larvae at a hatchery in Oregon and crashed wild stocks in Wash-
ington State.

In Rhode Island, Narragansett Bay has seen an overall increase in annual water
temperature of between 3 and 4 degrees since 1960. According to Christopher
Deacutis, the previous Chief Scientist of the Narragansett Bay Estuary Program:

“Fish species in Narragansett Bay are . . . shifting, seemingly in step with in-
creased temperatures. [URI Professor] Jeremy Collie and others have shown that
cold-water marine species such as the winter flounder, which used to be the domi-
nant fish species in the bay, are radically decreasing in numbers. Meanwhile, warm-
er-water species such as summer flounder, scup and butterfish seem to be increas-
ing.”

As fish species shift, either farther north or farther offshore, our management
strategies are going to have to keep up and so is our science. We need to understand
how environmental conditions are changing to better predict how species will react
and how to manage them for the benefit of our fishermen.

I'm grateful that Chris is here to remind us that in addition to our national parks,
forests, and land species, our oceans and coasts and the economies they support are
also jeopardized by climate change. We must prepare for the changes that are com-
ing and do everything we can to prevent future changes from carbon pollution.

I look forward to today’s discussion.

OPENING STATEMENT OF HON. JAMES M. INHOFE,
U.S. SENATOR FROM THE STATE OF OKLAHOMA

. Senator INHOFE. Thank you, Mr. Chairman. I don’t agree, but
et’s

Senator WHITEHOUSE. You weren’t expected to.

[Laughter.]

Senator INHOFE. Last month during the hearing on the climate
action plan, I spent the bulk of my time raising concerns about the
Environmental Protection Agency’s rollout of its greenhouse gas
regulations, which I found to be alarmingly hypocritical. On the
one hand, the Administration says these regulations are urgently
needed. On the other hand, the EPA intentionally delayed the
rule’s publication to prevent it from being implemented prior to the
mid-term elections this fall. This is kind of reminiscent of the last
elections that we had.

Does anyone other than me care that fewer, and I understand,
and I say to my good friend, and we are good friends, that while
I don’t agree on this, neither do the majority of the people in the
U.S. Senate or in the House. Because they can’t get more than 35
votes, is all you can get today, a bill to legislatively allow the EPA
to regulate greenhouse gases. We know this is true, we have been
there before. So now they are trying to do what they couldn’t do
with legislation through regulation. And the cost of these is pretty
alarming.

Now, what is more concerning is that there is similar behavior
taking place across the government, including the Fish and Wildlife
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Service, the bald eagle, the Golden Eagle Protection Act passed in
1940, and it protects our national bird from hunting, poaching and
other activities that could harm it. The Act states that without a
permit, it is illegal to take, possess or sell or purchase any bald
eagle. Wind turbines, with their massive blades, kill an estimated
1.4 million birds a year as the turbines spin through the air. Some
of these casualties have been protected birds like the bald eagle.

Federal law stipulates that the illegal killing of bald eagles be
punished with fines and/or jail sentences. But this won’t be the
case for the wind industry. On December 6th of 2013, the Adminis-
tration said that it would begin granting waivers to wind farm op-
erators so that they would be able to kill bald eagles for a period
of 30 years without fear of any retribution. That is pretty shocking.

While I am not particularly bothered by the fact that permits are
being offered, I am extremely concerned by the systematic practices
of this Administration to use its powers to help its friends in re-
newable energy, while punishing its enemies developing traditional
fossil fuels. Other species receive similar protections to the bald
eagle under the Endangered Species Act. One covered species is the
American burrowing beetle, many of which are located in eastern
Oklahoma. For the past 2 years, eastern Oklahoma has been with-
out a general conservation plan making it illegal to engage in near-
ly all activities that could disturb the ABB.

Despite repeated attempts by my office, the State of Oklahoma
and dozens of private entities, we have not managed to get any-
thing out of the Service. This is a big deal, because many compa-
nies are planning to build new neighborhoods, develop new oil and
gas wells and construct new pipelines, but because of the GCP, its
effect is not final, they can’t do it. When this is compared to the
new permits the Service may offer the wind industry, I can’t think
but that this is a startling double standard.

Justice is supposed to be blind. Treatment of different industries
is supposed to be equal under the law, including the energy indus-
try. And while the President says that he has an all of the above
energy strategy, evidence shows whether the EPA or the Fish and
Wildlife Service, that its real strategy is focused primarily on re-
stricting traditional fossil fuels while assisting the development of
renewables.

This favoritism also extends to the way the government thinks
about the adaptability of our Nation to changing circumstances. Re-
newable energy requires massive amounts of land to make very
small quantities of power. But the government seems to ignore this
fact. One recently constructed solar farm takes up five square miles
but only makes enough electricity to power 140,000 homes. By con-
trast, a typical natural gas powered plant may in total take up only
half of a square mile, but can generate enough power to support
over a million homes.

So despite the true impacts of renewables on the environment,
the Administration continues to turn a blind eye to them. It is my
hope that during this hearing we will be able to uncover some of
the facts and provide a better framework for comparing the relative
benefits and costs of the different forms of energy.

Again, I would just repeat what I said earlier, ever since the
Kyoto Treaty, I say to our Chairman, we have gone through this



6

thing. I can recall the first bill to be introduced was not really a
Democrat bill, it was the McCain-Lieberman bill. It was soundly
defeated, and this was 12 years ago. There have been several oth-
ers, one by a new member of this committee that I am sure will
be here, my very good friend from Massachusetts. And they have
not been able to get enough votes to even get a third of the vote
out of the Senate and less than a third in the House.

So there is something wrong with the system, I say to my chair-
man, that we are able to go ahead and do through regulation what
they have tried over and over again for 12 years to get through leg-
islation unsuccessfully.

Thank you, Mr. Chairman.

[The prepared statement of Senator Inhofe follows:]

STATEMENT OF HON. JAMES M. INHOFE, U.S. SENATOR
FROM THE STATE OF OKLAHOMA

Mr. Chairman, thank you for holding this hearing today. It is important for us
to conduct oversight on all aspects of the President’s Climate Action Plan to uncover
the impact it will have on our Nation.

Last month, during a hearing on the Climate Action Plan, I spent the bulk of my
time raising concerns with the Environmental Protection Agency’s rollout of its
greenhouse gas regulations, which I found to be alarmingly hypocritical. On the one
hand, the Administration says these regulations are urgently needed; on the other,
the EPA intentionally delayed the rule’s publication to prevent it from being imple-
mented prior to the midterm elections this fall.

And does anyone other than me care that fewer than 35 percent of the members
of either the House or the Senate would even vote in favor of legislation granting
EPA the authority to regulate greenhouse gases? And yet we continue to spend
countless time debating the issue.

This is alarming, but what’s more concerning is that I see similar behavior taking
place across the government, including at the Fish and Wildlife Service.

The Bald Eagle and Golden Eagle Protection Act, passed in 1940, protects our na-
tional bird from hunting, poaching, and other activities that could harm it. The act
states that without a permit, it is illegal to “take, possess, sell, [or] purchase” any
bald eagle.

Wind turbines, with their massive blades, kill an estimated 1.4 million birds per
year as their turbines spin through the air. Some of these casualties have been pro-
tected birds like the bald eagle.

Federal law stipulates that the illegal killing of bald eagles be punished with fines
and/or jail sentences, but this won’t be the case for the wind industry. On December
6, 2013, the Administration said that it would begin granting waivers to wind farm
operators so that they would be able to kill bald eagles for a period of 30 years with-
out fear of any retribution.

While I'm not particularly bothered by the fact that the permits are being offered,
I am extremely concerned by the systematic practices of this Administration to use
its powers to help its friends in renewable energy while punishing its enemies devel-
oping traditional fossil fuels.

Other species receive similar protections to the Bald Eagle under the Endangered
Species Act. One covered species is the American Burying Beetle (ABB), many of
which are located in Eastern Oklahoma.

For the past 2 years, Eastern Oklahoma has been without a General Conservation
Plan, making it illegal to engage in nearly all activities that could disturb the ABB.

Despite repeated attempts by my office, the State of Oklahoma, and dozens of pri-
vate entities, we have not managed to get anything out of the Service. This is a big
deal because many companies are planning to build new neighborhoods, develop
new oil and gas wells, and construct new pipelines, but because the GCP is not
final, they cannot do it.

When this is compared to the new permits the Service may offer wind industry,
I can’t help but think this is a startling double standard.

Justice is supposed to be blind. Treatment of different industries is supposed to
be equal under the law, including the energy industry. And while the President says
that he has an all-of-the-above energy strategy, evidence shows—whether at EPA
or the Fish and Wildlife Service—that his real strategy is focused primarily on re-
stricting traditional fossil fuels while assisting the development of renewables.
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This favoritism also extends to the way the government thinks about the adapt-
ability of our nation to changing circumstances. Renewable energy requires massive
amounts of land to make very small quantities of power, but the government seems
to ignore this fact. One recently constructed solar farm takes up 5 square miles but
only makes enough electricity to power 140,000 homes. By contrast, a typical nat-
ural gas power plant may, in total, take up only a half square mile but can generate
enough power to support over one million homes.

Despite the true impacts of renewables on the environment, the Administration
continues to turn a blind eye to them. It’s my hope that during this hearing, we’ll
be able to uncover some of these facts and provide a better framework for comparing
the relative benefits and costs of different forms of energy.

Senator WHITEHOUSE. Always glad to hear from the ranking
member. Some would say that the problem is the problem with
Congress. That is one that elections will cure, with any luck.

Senator INHOFE. I do agree with that.

Senator WHITEHOUSE. Now we have Dr. Holdren, who is the As-
sistant to the President for Science and Technology and the Direc-
tor of the White House Office of Science and Technology Policy. He
is also the co-chair of the President’s Council of Advisors on Science
and Technology.

He has served previously as a member of the President’s Council
of Advisors on Science and Technology during the Clinton adminis-
tration and also chaired studies for President Clinton on pre-
venting theft of nuclear materials, disposition of surplus weapon
plutonium, the prospects of fusion energy, U.S. energy R&D strat-
egy and international cooperation on energy technology innovation.
He holds advanced degrees in aerospace engineering and theo-
retical plasma physics—hurts my head just to say that—from MIT
and Stanford.

A ]})11“. Holdren, welcome and thank you. Then we will turn to Mr.
she.

STATEMENT OF HON. JOHN P. HOLDREN, PH.D., DIRECTOR,
OFFICE OF SCIENCE AND TECHNOLOGY POLICY, EXECUTIVE
OFFICE OF THE PRESIDENT

Mr. HOLDREN. Thank you, Chairman Whitehouse, Ranking Mem-
ber Inhofe. I am certainly pleased to be here today to discuss with
you the Federal Government’s ongoing work to inform and support
climate change preparedness and resilience in communities across
America.

Few environmental factors affect our Nation’s economy, commu-
nities and ecosystems more than weather and climate. Severe
weather and climate change poses important risks to human
health, safety, livelihoods and property. In 2012 alone, the National
Oceanic and Atmospheric Administration’s National Climate Data
Center identified 11 weather-related events in the United States
that each resulted in losses exceeding a billion dollars, totaling
$110 billion in damages and 377 deaths across the entire year.

And we are all acutely aware that the severe drought currently
afflicting California and other areas of the southwest is having im-
portant impacts on agriculture, ranching, water resource manage-
ment and other critical sectors of the region’s economy.

Scientifically, one cannot say that any single episode of extreme
weather, no storm, no flood, no drought, was caused by climate
change. What scientists can say is that global climate has been so
extensively impacted by the human-caused buildup of greenhouse
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gases that many such events are being influenced by climate
change. Any effective effort to boost climate preparedness will re-
quire anticipating and planning for changes in the frequency, in-
tensity and locations of some kinds of extreme weather and climate
events as well as for other changes, such as the continuing rise of
sea level.

Strengthening America’s climate resilience also requires a full
understanding of how climate change is affecting the health of our
environment and natural resources and what can be done to plan
and prepared for such changes. As you pointed out in your opening
statement, Senator Whitehouse, ecosystems provide a range of im-
portant benefits to people, including protection of coastal areas,
clean drinking water and opportunities for commerce, tourism and
recreation.

Some of the Nation’s ecosystems have been depleted or degraded
due to non-climatic factors, pollution, over-harvesting, changes in
land use, that have reduced the ability of these systems to provide
benefits to people. But these benefits are further threatened by cli-
mate change, the impacts of which include widespread changes in
the Nation’s habitats and ecosystems. Certain commercial fish spe-
cies are moving northward along the east coast as waters warm.
The timing of some biological events, such as flowering and migra-
tion, is shifting in regions across the Country. Decreases in rainfall
and snow pack in the west are reducing the health and produc-
tivity of forests and agricultural systems alike.

The President’s climate action plan, released last June, provides
a roadmap for Federal action to meet the pressing challenges that
come with climate change, including concrete actions that can be
taken to boost the resilience and preparedness of American commu-
nities. These actions build on work already completed or underway,
including a number of Federal interagency climate adaptation
strategies related to freshwater resources, fish, wildlife and plants
and marine resources.

The plan also recognizes the need to ensure that the best science,
research, data, tools and technologies are brought to bear in imple-
menting all climate preparedness and resilience efforts. The White
House Office of Science and Technology Policy is working with
partners within and outside government to meet this challenge and
to meet the growing demand among decisionmakers on the ground
for accessible and actionable information to inform their efforts to
plan and prepare for climate change.

I thank the committee for its support and interest in this issue,
and I look forward to continuing to work with you. I will be pleased
to take any questions that you may have.

[The prepared statement of Dr. Holdren follows:]
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Statement of Dr. John P. Holdren
Director, Office of Science and Technology Policy
Executive Office of the President of the United States
to the
Oversight Subcommittee
of the
Committee on Environment and Public Works
United States Senate
on
February 25, 2014

Chairman Whitehouse, Ranking Member Inhofe, and Members of the Subcommittee, I am pleased to be
here with you today to discuss the efforts of the Federal Government to inform and support climate
preparedness and resilience across the Nation.

Few environmental factors affect our economy, livelihoods, and ecosystems more than weather and
climate. Severe weather, climatic extremes, and climate change pose risks to human health, safety, and
property. In 2012, the National Oceanic and Atmospheric Administration (NOAAY’s National Climatic
Data Center identified eleven weather or climate events that each resulted in losses exceeding $1 billion
in the U.S., totaling $110 billion in damages and 377 deaths across the entire year. The damage caused
by Hurricane/Post-tropical Cyclone Sandy (Sandy) alone was estimated at over $65 billion, and damages
from drought in 2012 totaled approximately $30 billion. The severe drought currently affecting California
and other areas of the Southwest is impacting critical economic sectors, such as agriculture, ranching, and
water resource management.

People and property have always been vulnerable to extreme events, but recent trends are making many
of those vulnerabilities worse. Sea-level rise is increasing the height of storm surge that hits coastal
communities during hurricanes. More frequent episodes of extreme heat are leading to increased
vulnerability to heat stroke and deaths; the very young, the very old, the sick, and the poor are particularly
vulnerable.  Distuption and failure of critical transportation, energy, and telecommunications
infrastructure is occurring due to extreme heat and severe storms. Wildfires in the American West, while
subject to much year-to-year variability, are on a long-term upward trend, imperiling homes, businesses,
and forests already weakened by drought and outbreaks of pine bark beetles that also are related to
climate.

Scientifically, one cannot say that any single episode of extreme weather—no storm, no flood, no
drought—was caused by climate change; but the global climate has been so extensively impacted by the
human-caused buildup of greenhouse gases that many such events are being influenced by climate
change. Effective climate-preparedness efforts will require anticipating and planning for changes in the
frequency, intensity, and locations of some kinds of extreme events, as well as for more gradual changes
such as the continuing rise of sea level and movement of the geographic ranges of pests and pathogens.

The health of the U.S. economy rests on many pillars, and one of those pillars—of particular relevance to
the jurisdiction of the Committee—is the health of our natural environment and the resources it provides.
Ecosystems provide many benefits to people, including coastal protection, clean water, and opportunities
for commerce, tourism, and recreation. Resilient ecosystems have the ability to enhance resilience of
communities to extreme weather and climate. For example, salt marshes, sand dunes, and barrier islands
can serve as “nature’s defenses,” helping to shield adjacent homes and businesses from storm surge and
coastal flooding. Many ecosystems have already been depleted or degraded due to non-climatic factors,
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such as pollution, overharvesting, and changes in land use, reducing the ability of these systems to
provide benefits to people.

These benefits are further threatened by the impacts of climate change, which are leading to widespread
changes in the nation’s habitats and ecosystems. Certain commercial fish species are moving northward
along the Bast Coast as waters warm. Acidifying ocean waters threaten the viability of shellfish
aquaculture operations in the Pacific Northwest. The timing of biological events, such as flowering and
migration, is shifting in regions across the country. Warming spring seasons in Alaska have affected the
location and availability of plant species that caribou feed on. Decreases in rainfall and snowpack in the
West are reducing the health and productivity of forests and agricultural systems and threatening the
survival of endangered salmon runs. Climate change presents an additional challenge that natural
resource managers must address to ensure the health of ecosystems for centuries to come.

Climate Preparedness and Resilience Efforts

Responding to climate change is an urgent public health, safety, national security, and environmental
imperative. The President’s Climate Action Plan, released in June 2013, provides a roadmap for Federal
action to meet the pressing challenges of a changing climate through cutting carbon pollution, preparing
the United States for the impacts of climate change, and leading international efforts to address global
climate change. The Plan acknowledges the reality that even as we work to avoid dangerous climate
change, we must strengthen America’s resilience to the climate impacts we are already experiencing —
and those that can no longer be avoided. Today, I will focus primarily on the Federal Government’s
efforts to advance climate preparedness and resilience across the nation.

In November 2013, the President signed Executive Order 13653, Preparing the United States for the
Impacts of Climate Change, directing agencies to help American communities strengthen their resilience
to extreme weather and prepare for other impacts. Specifically, this Executive Order directs agencies to:
modernize Federal programs to better support local preparedness for climate change impacts; enhance the
resilience of the Nation’s valuable infrastructure and natural resources; and develop information, data,
and tools to help decision makers on the ground. The Executive Order established a new interagency
Council on Climate Preparedness and Resilience, chaired by the Office of Science & Technology Policy,
the Council of Environmental Quality, and the National Security Council. Executive Order 13633 also
created a State, Local and Tribal Leaders Task Force, composed of 26 elected officials from across the
country. The Council and Task Force have already begun working to identify how the Federal
Government can: remove barriers to climate-resilient investments; modernize Federal programs, grant,
and loans to better support local efforts; and develop the tools necessary to help communities prepare for
climate change and to sustain healthy ecosystems.

Federal agencies are examining how a changing climate will impact their missions and operations. In
February 2013, some agencies released their first-ever climate change adaptation plans, outlining
strategies to reduce their vulnerability to the impacts of climate change. Agencies are being asked to
continue advancing development and implementation of their adaptation planning efforts, as well as to
identify existing barriers to enhancing preparedness. We are already beginning to see leadership and
action emerging across the agencies — and these efforts are making a difference on the ground. For
example, the Department of Transportation (DOT), in partnership with states and communities, is
advancing integration of climate information to minimize the effects of extreme weather and climate
change on critical fransportation infrastructure. In 2010 and 2011, DOT’s Federal Highway
Administration (FHWA) supported state Departments of Transportation and Metropolitan Planning
Organizations’ efforts to pilot approaches for conducting climate change vulnerability and risk
assessments. FHWA helped to support projects in San Francisco Bay, coastal and central New Jersey,
Hampton Roads, Virginia, the State of Washington, and the Island of Oahuy, Hawaii. Informed by these
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pilot efforts, DOT is now supporting 19 Climate Resilience Pilots across the country. These on-the-
ground projects will advance understanding of current and future vulnerabilities — and will inform actions
to improve transportation safety and minimize the disruptions that affect communities on a daily basis.
Similarly, FHWA is conducting a study of climate vulnerability for transportation facilities in Mobile,
AL, and developing tools to help transportation authorities across the nation identify risks and develop
adaptation strategies.

The Administration is focused on ensuring the nation’s infrastructure is resilient to the increased impacts
of climate change and extreme weather. For example, the Department of Health and Human Services is
working to create sustainable and resilient hospitals in the face of climate change. Through a public-
private partnership with the healthcare industry, it will identify best practices and provide guidance on
affordable measures to ensure that our medical system is resilient to climate impacts. It will also
collaborate with partner agencies to share best practices among Federal health facilities.

Agencies are analyzing the impacts of climate change on key sectors of our economy and are developing
strategies to address them. Last summer, the Department of Energy (DOE) released a report outlining the
impacts of climate change on the energy sector, including power-plant disruptions due to drought and the
disruption of fuel supplies during severe storms. The report also pinpoints potential opportunities that
would make our energy infrastructure more resilient to these risks. In September 2013, sixty-three
experts from Federal, academic, and nongovernmental organizations released a report documenting the
effects of climate change on oceans and marine resources. This study reviewed how climate variability
and change are affecting ocean physical, chemical, and biological systems — and how these changes are
already having societal impacts by affecting fisheries and other ocean industries. Additional reports on
climate impacts on critical economic sectors will be released within the next year.

In November 2013, the Administration launched the National Drought Resilience Partnership (NDRP) to
help communities better prepare for droughts and to reduce impacts on families and businesses. The
NDRP is coordinating Federal efforts across the country and working closely with State and local
governments and other partners to improve community preparedness and resilience to drought. With the
severe drought in California, the NDRP is also playing a critical role in response, helping to connect
communities to the Federal assistance they need. For example, in California, NOAA, the Environmental
Protection Agency (EPA), the Bureau of Reclamation (BOR), and the U.S. Fish and Wildlife Service
(USFWS) are working daily with their State counterparts to maximize operational flexibilities related to
water delivery, while maintaining important environmental safeguards.

The Climate Action Plan and Executive Order 13653 are also advancing actions to increase the climate
resilience of natural resources. The Executive order charged the Department of the Interior (DOI), the
U.S. Department of Agriculture (USDA), NOAA, the EPA, the Federal Emergency Management Agency
(FEMA), and the U.S. Army Corps of Engineers (USACE), among others, to identify additional
opportunities for enhancing the resilience of the Nation’s watersheds, natural resources, and ecosystems
in the face of climate change through potential changes to their land- and water-related policies and
programs. Agencies are building on efforts already completed or underway, as outlined in agencies’
climate change adaptation plans, as well as recent interagency climate adaptation strategies, such as the
National Action Plan: Priorities for Managing Freshwater Resources in a Changing Climate; the National
Fish, Wildlife, and Plants Climate Adaptation Strategy; and the resilience efforts outlined in the National
Ocean Policy Implementation Plan. Collectively, these efforts will help to safeguard the nation’s valuable
natural resources in a changing climate.

The President’s Climate Action plan directs Federal agencies to “update their flood-risk reduction
standards for federally funded projects.” This effort builds on the work done by the Hurricane Sandy
Rebuilding Task Force which announced in April 2013 that all federally funded Sandy-related building
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projects must meet a consistent flood risk management standard. We are actively working to create a
flood risk management standard for major Federal investment that will provide a minimum level of risk
reduction against flood hazards and rely on the best available, actionable science on both current and
future risk.

Improving integration of science into preparedness decisions

Climate preparedness efforts depend on access to timely and relevant scientific information. The Office
of Science and Technology Policy (OSTP) is responsible for ensuring that the best science, research, data,
tools, and technologies are brought to bear in implementing U.S. climate preparedness and resilience
efforts. The Climate Action Plan and Executive Order 13653 provide an opportunity to advance
understanding of climate impacts and to inform preparedness and response options. One of the themes of
the Climate Action Plan is “using sound science to manage climate impacts,” through developing
actionable climate science, assessing climate change impacts in the United States, launching a Climate
Data Initiative, and providing a toolkit for climate resilience.

Many leaders around the country have requested scientific and technical support from the Federal
Government to inform the development and prioritization of preparedness efforts. The Administration
has learned, through conversations with decision makers, including the State, Local, and Tribal Léaders
Task Force on Climate Preparedness and Resilience, that simply providing scientific information is often
not enough to support decision making. Science needs to be made accessible, understandable, and usable.
We are working across the Federal family and in close communication with non-Federal partners to meet
the growing demand for this “actionable” information. The U.S. Global Change Research Program
(USGCRP), which coordinates and integrates global change research across 13 agencies, has a new
strategic focus on “informing decisions.” Efforts to advance science in support of climate preparedness
are emerging across agency initiatives and programs. Federal agencies are working to respond to the
planning needs of communities on the ground. For example, in the immediate aftermath of Sandy,
NOAA, in partnership with FEMA, the USACE, and the USGCRP, created a set of map services to help
communities, residents, and other stakeholders consider risks from future sea-level rise in planning for
reconstruction. These map services integrate the best-available FEMA flood-hazard data for each
location with information on future sea-level rise, highlighting areas that will be at risk in the future.

Later this year, the Administration will release the Third National Climate Assessment (NCA). The
NCA, required by the Global Change Research Act of 1990, is an important resource for understanding
and communicating climate science and impacts in the United States. The NCA informs the nation about
already-observed changes, the current status of the climate, and anticipated trends for the future. The
Third NCA, written by over 240 authors from universities, local, state, tribal, and Federal governments,
non-governmental organizations, and the private sector, will present a comprehensive picture of climate
impacts on U.S. regions and sectors. The information in the NCA will help decision makers and citizens
throughout the country prepare for climate change. The NCA includes climate impacts and projections
and assesses progress in the nation’s responses to climate change. The NCA has built partnerships inside
and outside of the government to support this effort — and has engaged thousands of individuals in the
development and review of the report. To improve accessibility of information and findings for citizens
and scientists, the Third NCA will be deployed as an interactive, online report, including access to
underlying data and resources.

As part of the Climate Action Plan, and consistent with President Obama’s May 2013 Executive Order on
open data, the Administration is also launching a new Climate Data Initiative and the creation of an open-
source Climate Resilience Toolkit. These resources will enhance the availability of government data and
information to fuel entrepreneurship, innovation, scientific discovery, and public benefits. The
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Climate Data Initiative will leverage Federal, state, and local datasets to stimulate private-sector
innovation around preparedness for, and resilience to, climate change. In the coming months, the
Administration will launch a pilot of the Climate Data Initiative initially focused on sea-level rise and
other coastal hazards. Additional pilots (e.g., food security, human health) will be launched over the
coming months. The Climate Resilience Toolkit will complement the Climate Data Initiative by
providing science-based and data-driven tools to help local, state, tribal, and regional planners better
understand the impacts of climate change in their own communities.

We look forward to working with leaders from the public and private sectors to ensure that scientific
information developed by the Federal Government is available and useful for informing actions that make
communities, economies, infrastructure, and natural resources more resilient to extreme weather and
climate change.

The President believes that the Federal Government must do more to help communities across the country
become more resilient to the effects of climate change. Recent events have reinforced our knowledge that
our communities and economy remain vulnerable to extreme weather, natural hazards, and climate
change. For that reason, two weeks ago in Fresno, the President announced that the 2015 Budget will
include a new $1 billion Climate Resilience Fund. The President proposes to use this Fund to: invest in
research and unlock data and information to improve understanding and projections of the impacts of
climate change; help communities plan and prepare for the impacts of climate change and encourage local
measures to reduce future risk; and fund breakthrough technologies and infrastructure that will make us
more resilient in the face of changing climate.

1 thank the Committee for its support and interest in this issue, and I look forward fo continuing to work
with you. Iwill be pleased to take any questions Members may have.
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Environment and Public Works Committee
Hearing
February 25,2014

Follow-Up Questions for Written
Submission

Questions for Holdren
Questions from: Senator David Vitter

1. Both yourself and a former colleague of yours, the late Stephen Schneider, made claims
that global cooling was a looming disaster. Dr. Schneider once stated "On the one hand, as
scientists we are ethically bound to the scientific method, on the other hand, we are not just
scientists, but human beings as well. And like most people, we'd like to see the world a better
place, which in this context translates into our working to reduce the risk of potentially
disastrous climatic change. To do that, we need to get some broad-based support, to capture
the public's imagination. That, of course, entails getting loads of media coverage. So we have
to offer up scary scenarios, make simplified, dramatic statements, and make little mention of
the doubts we might have. Each of us has to decide what the right balance is between being
effective and being honest.”

Do you agree that it is appropriate as a scientist to offer up embellished scenarios with
simplified dramatic statements regardless of whether or not those statements are wholly
accurate?

A: The question misstates what the late Dr. Schneider and I were saying about global
climate change in the early 1970s. It also misrepresents Dr. Schneider’s views about
scientific honesty by reproducing a misleadingly incomplete version of an observation Dr.
Schneider made in an interview with Discover magazine in 1989,

On global cooling: From around 1940 into the early 1970s, the average surface
temperature of the Earth had been falling. In that period, a combination of factors—
including (a) natural cooling influences arising from variations in the Earth’s orbit and tilt
and (b) the cooling effect of increased atmospheric concentrations of particulate matter
arising largely from human activities --was outweighing the warming effect of the buildup
of atmospheric carben dioxide, also caused primarily by human activities. It was unclear
at the time whether the cooling influences would continue to prevail, leading ultimately to
a new ice age, or whether continuation of the carbon-dioxide buildup would eventually
overwhelm those cooling influences and push the Earth into a long-term warming trend.
This uncertainty about which direction human influences would ultimately take the global
climate was clearly expressed in the highly regarded MIT summer studies of 1970 (The_
Study of Critical Environmental Problems) and 1971 (The Study of Man’s Impact on
Climate) and was the basis of the balanced statements on the topic that Dr. Schneider and
I were making at the time. By the late 1970s, it was becoming apparent that the warming
influences of carbon dioxide were starting to prevail, and, of course, the dominance of
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warming influences over cooling ones has become ever more obvious in the decades since.
My position, along with Dr. Schneider’s, evolved along with the evidence. That is what
scientists are supposed to do: we change our views when relevant new evidence
materializes and survives the critical scrutiny of the expert community.

On scientific integrity: The false assertion that Dr. Schneider advocated scientific
dishonesty arose a quarter of a century ago when his critics elected to quote selectively
from a passage in an interview with him that was published in the October 1989 issue of
Discover. One conspicuous forum for this assertion was an editorial in The Detroit News
from November 22 of that year. The incomplete Schneider quotation provided there was
missing the same key elaborations as the quotation in the Senator’s question, above. Those
elaborations change the meaning completely., The response that Dr. Schneider provided to
The Detroit News is germane here
(http://stephenschneider.stanford.edu/Publications/PDF_Papers/DetroitNews.pdf):

Since the News devoted several column inches in its editorial to partially quote that
Discover Magazine reported I had said, The News must feel this is important,
Therefore, let me set the record straight by quoting the entire paragraph from
Discover, since the absence of what The News left out (in italics below) seriously
misrepresents the totality of my views:

“On the one hand, as scientists we are ethically bound to the scientific method, in
effect promising to tell the truth, the whole truth, and nothing but — which means that
we must include all doubts, the caveats, the ifs, ands and buts. On the other hand, we
are not just scientists but human beings as well. And like most people we’d like to
see the world a better place, which in this context translates into our working to
reduce the risk of potentially disastrous climate change. To do that we need to get
some broad based support, to capture the public’s imagination. That, of course,
means getting loads of media coverage. So we have to offer up scary scenarios,
make simplified, dramatic statements, and make little mention of any doubts we
might have. This “double ethical bind” we frequently find ourselves in cannot be
solved by any formula. Each of us has to decide what the right balance is between
being effective and being honest. I hope that means being both.”

It is strange that The News should accuse me of trying te hide scientific uncertainty
through this quote, when by the very nature of explaining the dilemma I am being
unusually forthright in trying to show how all scientists face a bind when forced to
communicate in short sound bites in the media what the essence of a controversial
complex problem is. It is hard to imagine how this constitutes hiding the truth when
it’s plainly stated. Obviously, the absence of the last sentence of the Discover
magazine quote in the editorial fotally misrepresents my views.

Dr. Schneider made the mistake of including, in a somewhat rambling interview response,
a sentence that lent itself to being taken out of context. I would state the relevant principle
more succinctly: It is desirable to be effective; it is essential to be honest.

2. Do you completely disavow the material, population projections and legislative proposals
you made with Paul Ehrlich in your 1977 book EcoScience? In particular, do you still believe
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that "Indeed, it has been concluded that compulsory population-control laws, even including
laws requiring compulsory abortion, could be sustained under the existing Constitution if the
population crisis became sufficiently severe to endanger the society”?

A: The quote you cite from 1977 is a quote from a chapter that is a compilation of ideas
and concepts that had been discussed in the literature. It was identified as such. This
summary of views from the literature appears in a large, comprehensive book in which I
was mainly responsible for the chapters on geochemical cycles, on energy, and on
materials. The authors’ statement at the end of the chapter says clearly, “We do not
advocate these measures.”

3. Are you aware of a Freedom of Information Act request for your work-related emails on
the email account you used at Woods Hole Research Center, an environmental group where
you were employed, which you are alleged to have continued using while working as an
advisor to the president? (OSTP FOIA # 14-02) It seems some of this correspondence turned
up in the "Richard Windsor" email lawsuit.

A: My staff has made me aware of the receipt of FOIA # 14-02.

4. Although EPA is producing hundreds of emails from agency officials that have come
from non- official accounts for government-related correspondence, OSTP has told FOIA
requesters that your emails will not be produced. OSTP claims that, the email exists only on
the Woods Hole Research Center computer server and was never copied to OSTP as required
by law. Therefore, OSTP claims they are outside of FOIA's reach.

Did anyone at OSTP ask you to search that account and produce work-related emails? If so,
did you search the account or did you refuse to do so? If not, would you be willing to search
that account?

A: According to my staff, OSTP has net told the FOIA requestor that my emails will
not be produced. Nor have my staff asserted that the email exists only on the Woods
Hole Research Center’s computer server. Rather, my staff responded to the requester
in a letter that reads in relevant part:

[Y]ou sent the Office of Science and Technology Policy (OSTP) a
request under the Freedom of Information Act....

OSTP sent you a letter on February 4, 2014, [explaining that]...OSTP
understood your request to be one that sought a search of the
jholdren@whre.org aceount, and not a search of any OSTP email
accounts. Accordingly, our February letter explained that your
request was unperfected and offered you an opportunity to perfect
your request.

On February 18, 2014, you sent OSTP a letter clarifying that you are
requesting a search of Dr. John Holdren’s OSTP email account for
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records to and from jholdren@whrc.org. OSTP has conducted a
search of Dr. Holdren’s OSTP email account and will produce
responsive records to you on a rolling basis...

5. On May 10, 2010, you drafted a memo with the subject line: "Reminder: Compliance
with the Federal Records Act and the President's Ethics Pledge.” This was written after one
of your employees at OSTP had been shown to be using a private email account for work-
related email.

The memo included the phrase:

"OSTP has long had an excellent record of complying with legal and ethical
standards. We should all be proud of that record, and we all need to be vigilant in
maintaining it. This memo describes how one of our employees recently fell short in
this regard, inadvertently implicating two important standards that govern our
activities as Federal employees: the Federal Records Act and the President's Ethics
Pledge. The information below serves as a reminder of what these standards require
from all of us and what you must do to ensure compliance...

If you receive communications relating to your work at OSTP on any personal email
account, you must promptly forward any such emails to your OSTP account, even if
you do not reply to such email. Any replies should be made from your OSTP account.
In this way, all correspondence related to government business- both incoming and
outgoing- will be captured automatically in compliance with the FRA. In order to
minimize the need to forward emails from personal accounts, please advise email
senders to correspond with you regarding OSTP-related business on your OSTP
account only...."

The dates on the emails which emerged in the Richard Windsor lawsuit show that, at the time
of this memo, you still were using a private email account for work-related emails. Because
OSTP failed to copy those emails as required by law, it is possible that federal records are
under the sole control of that outside group and are not available to FOIA requesters, the
media, or congressional oversight requests.

How does such an activity comport with your compliance email?

A: I am unfamiliar with the specific emails to which you refer. Consistent with the
memo I authored, I endeavor to ensure any work-related emails sent to or from a
private email account are preserved on OSTP’s system.

6. In your testimony you state: "Where there are threats of serious or irreversible damage,
lack of full scientific certainty shall not be used as a reason for postponing cost-effective
measures to prevent environmental degradation.” Who defines "full scientific certainty?"
Who decides what constitutes "irreversible damage?”

A: As part of the efforts of the Federal Government to inform and suppert climate
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preparedness and resilience across the Nation, including efforts to reduce the risks
and costs of future disasters, Federal policies, programs, and practices are being
thoroughly examined for potential adjustments to reduce risks and existing
vulnerabilities where science-based information is sufficient to support that
adjustment. This effort includes identifying risks and related vulnerabilities that if
left unattended, may lead to serious or irreversible damage. Concepts and common
interpretation of relevant terms are part of that effort as well. Ideally, these terms
would be defined and applied consistently across the Federal government, and
measures to prevent environmental degradation would be formulated through
cooperation of the Executive and Legislative branches, based on full consideration of
the costs and risks of both action and inaction.

7. What is the current rate of sea level rise per year from empirical evidence, not models?

A: The average rate of sea-level rise observed by satellites over 1993-2010 is 3.2
millimeters a year. The rate between 1901 and 2010 was 1.7 millimeters a year.
(Source: IPCC Working Group 1 5t Assessment Report, 2013.)

8. What decade was the worst decade for drought in the United States?

A: Drought can be measured physically in terms of precipitation deficit, soil dryness,
or lack of river flow. In addition, drought can be measured in terms of sociceconomic
impacts. Which period is “the worst” will likely depend on which measure is selected.
Using tree growth (which reflects soil moisture) as a measure, geological data indicate
prolonged and severe droughts in areas of the United States during the Middle Ages.
It is difficult to pinpoint a specific decade, but some analyses suggest that the period
1550 — 1600 was the driest in the last 500 or so years, at least in the Western United
States. (Source: NOAA
http://www.ncdc.noaa.gov/paleo/drought/drght_S00years.html)

During the 20th century, using the Palmer Drought Severity Index as a measure, the
1930s had the most severe and prolonged drought in the United States as a whole. The
drought that has afflicted much of the Western United States since 2000 is by some
accounts the worst in that region in the last 800 years. (Source: Christopher R.
Schwalm et al., Reduction of carbon uptake during turn of the century drought in western
North America, Nature Geoscience, vol. 5, August 2012, pp 551-556). The three-year
continuing drought in California is the worst in the 118 years of good records and may
have been the worst in the last 500 years. (Source: UC Berkeley Professor of Earth and
Planetary Sciences Lynn Ingram at http://newscenter.berkeley.edu/2014/01/21/states-
water-woes/).

9. During the 1930s, 2.5 million residents of the plains states fled due to many years of
extreme heat and drought. When you say that the US climate is becoming more severe are

you referring to droughts?

A: Trends across hazards indicate exacerbation of impacts attributable in part to
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changes in global climate. Trends in drought vary from region-to-region, and these
trends have diverse causes. In the Southwest, for example, observations show an
overall increase in area affected by drought during the 20™ century. (Source: Garfin,
G., A. Jardine, R. Merideth, M. Black, and S. LeRoy, eds. 2013. Assessment of Climate
Change in the Southwest United States: A Report Prepared for the National Climate
Assessment. Island Press: Washington, DC.) See also the answers to questions 8 and
10.

10. You recently stated "We've always had droughts in the American West, of course, but
now the severe ones are getting more frequent, they're getting longer, and they're getting
dryer."

Professor Roger Pielke Jr. and the University of Colorado has provided evidence that claims
of droughts worsening due to global warming directly contradict scientific reports.

The Intergovernmental Panel on Climate Change found that there is "not enough evidence at
present to suggest more than low confidence in a global-scale observed trend in drought."

Dr. Pielke Jr. has added that even a report from the U.S. government said that "droughts
have, for the most part, become shorter, less frequent and cover a smaller portion of the US
over the last century." A 2012 paper published in the journal Nature found "[I}ittle change in
global drought over the past 60 years."

What science are you using when you claim that "severe" droughts are "more frequent,”
"longer," and "dryer?"

A: Trends in drought vary from region to region. Also, whether a trend exists or not may
depend upon which type of drought (meteorological, agricultural, or hydrological) is being
considered.

My comments to reporters on February 13, to which Dr. Pielke referred, were provided
just ahead of President Obama’s visit to the drought-stricken California Central Valley
and were explicitly about the drought situation in California and eisewhere in the West.

That being so, any reference to the “report from the US government” (CCSP 2008) should
include not just the sentence highlighted in Dr. Pielke’s testimony but also the sentence
that follows immediately in the relevant passage from that document and which relates
specifically to the American West. Here are the two sentences in their entirety

(http://downloads.globalchange.gov/sap/sap3- 3/Brochure-CCSP-3-3.pdf):

Similarly, long-term trends (1925-2003) of hydrologic droughts based on model
derived soil moisture and runoff show that droughts have, for the most part, become
shorter, less frequent, and cover a smaller portion of the U.S. over the last century
(Andreadis and Lettenmaier, 2006). The main exception is the Southwest and parts of
the interior of the West, where increased temperature has led to rising drought trends
(Groisman et al., 2004; Andreadis and Lettenmaier, 2006).
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In my recent comments about observed and projected increases in drought in the
American West, I mentioned four relatively well-understood mechanisms by which climate
change can play a role in drought.

These are:

1. In a warming world, a larger fraction of total precipitation falls in downpours, which
means a larger fraction is lost to storm runoff (as opposed to being absorbed in soil).

2. In mountain regions that are warming, as most are, a larger fraction of precipitation
falls as rain rather than as snow, which means lower stream flows in spring and summer.

3. What snowpack there is melts earlier in a warming world, further reducing flows later
in the year.

4. Where temperatures are higher, losses of water from soil and reservoirs due to
evaporation are likewise higher than they would otherwise be.

Regarding the first mechanism, the 2013 report of the IPCC’s Working Group I, The
Science Basis

(http://www.climatechange2013.org/images/report/ WG1ARS TS FINAL.pdf, p 110),
deems it “likely” (probability greater than 66%) that an increase in heavy precipitation
events is already detectable in observational records since 1950 for more land areas than
not. In the U.S. specifically, findings of an observed, increasing trend in extreme
precipitation date from at least 1998 (Karl and Wright, 1998 Bulletin Amer. Meteor. Soc.)
and are confirmed in a recent review (Janssen et al, 2014. Earth’s Future). The second,
third, and fourth mechanisms reflect elementary physics and are hardly subject to dispute;
furthermore, they are supported by peer-reviewed observational studies, some of which
are cited below.

Concern over climate change and drought is not confined to the academic community.
Here is what the California Department of Water Resources says about climate change
and drought: “Climate change is having a profound impact on California water resources,
as evidenced by changes in snowpack, sea level, and river flows.” (From the California
Department of Water Resources: “Climate change is having a profound impact on
California water resources, as evidenced by changes in snowpack, sea level, and river
flows” (Source: http://www.water.ca.gov/climatechange,

Additional References (with particularly relevant direct quotes in italics):

Christopher R. Schwalm et al., Reduction of carbon uptake during turn of the century
drought in western North America, Nature Geoscience, vol. 5, August 2012, pp 551-556.

The severity and incidence of climatic extremes, including drought, have increased as
a result of climate warming. ... The turn of the century drought in western North
America was the most severe drought over the past 800 years, significantly reducing
the modest carbon sink normally present in this region. Projections indicate that
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drought events of this length and severity will be commonplace through the end of the
twenty-first century.

Gregory T. Pederson et al. , The unusual nature of recent snowpack declines in the North
American Cordillera, Science, vol. 333, 15 July 2011, pp 332-335.

Over the past millennium, late 20th century snowpack reductions are almost
unprecedented in magnitude across the northern Rocky Mountains and in their north-
south synchrony across the cordillera. Both the snowpack declines and their
synchrony result from unparalleled springtime warming that is due to positive
reinforcement of the anthropogenic warming by decadal variability. The increasing
role of warming on large-scale snowpack variability and trends foreshadows
Sfundamental impacts on streamflow and water supplies across the western United
States.

Gregory T. Pederson et al.,, Regional patterns and proximal causes of the recent snowpack
decline in the Rocky Mountains, US, Geophysical Research Letters, vol. 40, 16 May 2013,
pp 1811-1816.

The post-1980 synchronous snow decline reduced snow cover at low to middle
elevations by ~20% and partly explains earlier and reduced streamflow and both
longer and more active fire seasons. Climatologies of Rocky Mountain snowpack are
shown to be seasonally and regionally complex, with Pacific decadal variability
positively reinforcing the anthropogenic warming trend.

Michael Wehner et al., Projections of future drought in the continental United States and
Mexico,Journal of Hydrometeorology, vol. 12, December 2011, pp 1359-1377.

All models, regardless of their ability to simulate the base-period drought statistics,
project significant future increases in drought frequency, severity, and extent over the
course of the 21 st century under the SRES A1B emissions scenario. Using all 19
models, the average state in the last decade of the twenty-first century is projected
under the SRES AIB forcing scenario to be conditions currently considered severe
drought (PDSI<-3) over much of the continental United States and extreme drought
(PDSI<—4) over much of Mexico.

D. R. Cayan et al ., Future dryness in the southwest US and the hydrology of the early 21 st
century drought, Proceedings of the National Academy of Sciences, vol. 107, December 14,
2010, pp 21271-21276.

Although the recent drought may have significant contributions from natural
variability, it is notable that hydrological changes in the region over the last 50 years
cannot be fully explained by natural variability, and instead show the signature of
anthropogenic climate change.
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E. P. Maurer et al. , Detection, attribution, and sensitivity of trends toward earlier
streamflow in the Sierra Nevada, Journal of Geophysical Research, vol. 112, 2007,
doi:10.1029/2006JD08088.

The warming experienced in recent decades has caused measurable shifts toward
earlier streamflow timing in California. Under future warming, further shifts in
streamflow timing are projected for the rivers draining the western Sierra Nevada,
including the four considered in this study. These shifts and their projected increases
through the end of the 21st century will have dramatic impacts on California’s
managed water system,

H. G. Hidalgo et al ., Detection and attribution of streamflow timing changes to climate
change in the western United States, Journal of Climate, veol. 22, issue 13, 2009, pp 3838
3855, doi: 10.1175/2609JCLI2740.1.

The advance in streamflow timing in the western United States appears to arise, to
some measure, from anthropogenic warming. Thus the observed changes appear to be
the early phase of changes expected under climate change. This finding presages
grave consequences for the water supply, water management, and ecology of the
region. In particular, more winter and spring flooding and drier summers are expected
as well as less winter snow (more rain) and earlier snowmelt.

Barnett, T.P. et al., "Human-Induced Changes in the Hydrology of the Western United
States" Science 22 February, 2008. pp 1080-1083.

“Qur results are not good news for those living in the western United States. The
scenario for how western hydrology will continue to change... foretells water
shortages, lack of storage capacity,... and other critical impacts.”

11. Empirical evidence suggests that the last five years have brought the fewest US hurricane
landfalls of any five year period in recent history. Since President Obama took office in
2009, there have been three US hurricane landfalls. By contrast, during Grover Cleveland's
presidency the US was hit by 26 hurricanes, many of which were major hurricanes. When
you claim that the US climate is becoming more severe are you referring to hurricane
activity?

A: The Intergovernmental Panel on Climate Change (IPCC) finds that it is “virtually
certain” that tropical cyclone activity in the North Atlantic (the ocean basin that
threatens the US Gulf and east coasts) has increased since 1970.

(Seurce: IPCC Working Group 1 5th Assessment Report, 2013.)

12. Was Hurricane Sandy or the Great Colonial Hurricane of 1635 the most severe to hit
New England?

A: By some estimates, the hurricane of 1635 was the most severe hurricane to make
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landfall in U.S. history. Since the climate system has historically been shaped by
natural variability, and more recently by human influences imposed on top of that
natural variability, isolated episodes of extreme weather in the historical record do net
negate the scientific consensus that anthropogenic climate change may increase the
probability of extreme events occurring or may worsen the consequences of a specific
extreme weather event (e.g., more damage from a given storm surge because of sea-
level rise), even if the event itself cannot be shown to have been caused by climate
change.

13. How many coal fired power plants were in operation in the year 16357
A: There were none.

14. Not discounting the fact that we did see some severe tornadoes over the past two years,
empirical evidence suggests that the last two years were the quietest years on record for US
tornadoes. Is your claim that the climate is becoming more severe based on tornado activity?

A: In 2007, the IPCC concluded that “There is insufficient evidence to determine
whether trends exist in . . . smali-scale phenomena such as tornadoes, hail, lighting,
and dust storms."

(Source: IPCC 4th Assessment Report: Synthesis Report. 2007).

15. In 2009 you claimed "if you lose the summer sea ice, there are phenomena that could
lead you not so very long thereafter to lose the winter sea ice as well. And if you lose that sea
ice year round, it's going to mean drastic climatic change all over the hemisphere." In terms
of our historical records of the Arctic and Antarctic what is the exact status today of the
amount of sea ice at both locations?

A: As of mid-March 2014, the extent of sea ice in the Arctic and Antarctic are
approximately 15 million and 4 million square kilometers, respectively. (Source:
National Snow and Ice Data Center.)

Since 1979, Arctic sea ice extent has decreased during March (when the ice reaches a
maximum) by 2.6% per decade and in September (annual minimum) by 13.7% per
decade. The seven record-low Arctic ice extents were 2007-2013. (Source: NOAA, Arctic
Report Card: Update for 2013 (http://www.arctic.noaa.gov/reportcard/sea_ice.html.)

Recent analysis of Nimbus I satellite data showed that there was substantially more
Antarctic sea ice in 1964 than any time since 1972. Nonetheless, sea ice currently is not
diminishing as rapidly in Antarctica as in the Arctic despite an overall warming of the
planet. The slower response of Antarctic sea ice to warming is an area of active research.

By what year do you expect temperatures in the winter in both the Arctic and Antarctic to
average above freezing?
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A: When this might occur depends on what measures are taken to mitigate future
climate change.

16. There are reports that temperatures are so cold at the Arctic right now that new ice is
forming at the rate of one Manhattan every minute and a half, and in areas that were
previously ice free. Is that accurate?

A: Sea ice forms in the Arctic Ocean when a combination of conditions is met: air
temperatures are well below freezing, there is minimal solar heating, and currents are
not bringing warm water to the region. At times, there is rapid freezing of the surface
over large areas. That ice, however, is much thinner than it was in the first half of the
last century. In fact, in 2013, the volume of Arctic sea ice was less than half of what it
was in 1979.

At this time of year (March), the extent of Arctic sea ice begins to decrease, as summer
approaches. Over this past winter, the extent of Arctic sea ice was less than the 1981-
2010 average. Since the start of satellite monitoring of sea ice around 1980, the extent
of Arctic sea ice has decreased by roughly a million square km or more, depending on
month and year. (Source: National Snow and Ice Data Center, e.g.
http://nsidc.org/arcticseaicenews/charctic-interactive-sea-ice-graph/)

17. In earth's geologic history have more species extinctions been associated with a warming
climate or a freezing climate?

A: Extinctions are believed to be associated not with warming or cooling per se, but
rather with high rates of climate change that outpace the ability of species and
ecosystems to adapt. Projections indicate “potential 21st-century global warming
that is comparable in magnitude to that of the largest global changes in the past 65
million years but is orders of magnitude more rapid,” creating “daunting challenges
for species.”

(Source: Diffenbaugh and Field. 2013. Science Vol. 341 no. 6145 pp. 486-492).

18. Why does NOAA never publicly mention nor utilize its monthly and yearly State of the
Climate reports? The reports include temperature numbers derived from the state of the art
Climate Reference Network, completed in 2008, with the "...express purpose of detecting the
national signal of climate change."

They were designed to be free of the effects of urbanization/UHI and any need for
adjustments. "The stations are placed in pristine environments expected to be free of
development for many decades. Stations are monitored and maintained to high standards, and
are calibrated on an annual basis."

Millions of dollars were spent on this new climate network, yet the public never sees it
utilized in any public climate report, and the old network which is fraught with problems is
still used for these reports instead of the new one. There's no mention of it even for
comparison purposes.
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Why is that?

A: NOAA publicly releases its monthly US and global climate reports via websites,
emails fo media, constituents and Congressional staff, and over social media. In
addition, NOAA Office of Legislative and Intergovernmental Affairs (OLIA) sends
out the monthly US and global reports to staff of NOAA's authorizing and
appropriations Committees as well as staff members who have attended its briefings
in the past. All of this information is available on NCDC's website (see
http://www.nede.noaa.gov/sote/), but if you or your staff wish to receive it in email
form please contact NOAA OLIA by emailing mackenzie.tepel@noaa.gov.

The U.S. Climate Reference Network (USCRN) and the U.S. Historic Climate
Network (USHCN) data are publicly available on NOAA’s National Climatic Data
Center’s (NCDC’s) website to compare our nation’s temperature changes. As part of
NOAA'’s mission, NOAA’s NCDC provides graphical comparisons of U.S. average
maximum and minimum temperature computed from both USCRN and USHCN.
These graphs are updated monthly and are available at
http://www.ncdc.noaa.gov/temp-and-precip/national-temperature-index/.

Given that USHCN has a much longer period of record going back to the 19th
century (versus 9 years for USCRN) NCDC uses this data set for long-term
monitoring and in its reports. The length of the dataset is one of the reasons why the
USHCN remains important in monitoring climate.

The USCRN began to be ficlded in 2000, parts of the network were commissioned
starting in 2004 and it remains the gold standard of climate monitoring. The longer
the system is in operation, the more useful it will continue to be to monitor long-term
climate trends. Already it is used to validate USHCN national trends over the recent
decade. The fact that U.S. temperature trends between USCRN and USHCN are in
close agreement since USCRN has been operation validates our corrections applied
to the full USHCN record are valid for national temperature trend monitoring (see
the Appendix).

Additionally, while USCRN was established for the purposes of national monitoring,
we still rely on the USHCN’s much denser network of stations that are more effective
for measuring trends on smaller space scales then compared the USCRN. This is
another reason why the USHCN’s denser network of corrected data is especially
useful to precisely menitor small area trends.

Additional background on USCRN and USHCN is discussed in the attached
Appendix.

19. Are there known social and economic benefits to increased C027?

A:; The effects of CO; are dependent on the inherent physical and chemical properties of
this molecule, and how these properties directly and indirectly affect physical, biological,
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and social systems. Without CO; in the atmosphere acting as a blanket to keep the Earth
warm, Earth would be icebound. Increases in atmospheric CO; concentration, mostly
from human-related activities, above the pre-industrial (circa 1750) level, however, are
leading to rising global-average surface temperature and associated changes to climatic
patterns to which current human societies and ecosystems are adapted. Changes to our
climate and natural systems, in turn, affect our economic and social wellbeing in a variety
of ways. Increased atmospheric CO; concentration increases plant growth, up to a point, if
other nutrients are not limiting and if the climatic consequences of the CO; increase do not
offset the CO; fertilization effect. The USDA finds that, in the real world, a net benefit for
food crops from increasing CO; is unlikely (see the answer to question 20). And, although
there is an economic benefit of a warming climate in reducing heating expenses and
potentially cold weather-related mortality, this effect has been evaluated and found to be
less than the countervailing impact of the rise in air conditioning expenses and potential
heat-related mortality. This spectrum of competing benefits and costs of actions associated
with greenhouse gas emissions is routinely evaluated in Federal decision-making under
Executive Orders, and incorporated in the Social Cost of Carbon documentation.

20. Is there science that shows that agriculture harvest increases with an increase in C02?

A: According to the U.S. Department of Agriculture (USDA), “Plant response to climate
change is dictated by a complex set of interactions to CO;, temperature, solar radiation,
and precipitation. . . Increasing CO:in the atmosphere is a positive for plant growth, and
controlled experiments have documented that elevated CO; concentrations can increase
plant growth while decreasing soil water-use rates. The effects of elevated COz on grain
and fruit yield and quality, however, are mixed; reduced nitrogen and protein content
observed in some nitrogen-fixing plants causes a reduction in grain and forage quality.
This effect reduces the ability of pasture and rangeland to support grazing livestock. The
magnitude of the growth stimulation effect of elevated CO: concentrations under field
conditions, in conjunction with changing water and nutrient constraints, is uncertain.
Because elevated CO: concentrations disproportionately stimulate growth of weed species,
they are likely to contribute to increased risk of crop loss from weed pressure... Increases
in temperature coupled with more variable precipitation will reduce productivity of crops,
and these effects will outweigh the benefits of increasing carbon dioxide.”

(Source: Walthall et al. 2012. Climate change and agriculture in the United States: effects
and adaptation. USDA Technical Bulletin 1935. Washington, DC. 186 pages).

21. Is there science that shows plant life can have greater drought resistance and require less
water with increased C02?

A: According to USDA, “The effects of elevated CO; on water-use efficiency may be an
advantage for areas with limited precipitation. Other changing climate conditions may
either offset or complement such effects. Warming temperatures, for instance, will act to
increase crop water demand, increasing the rate of water use by crops. Crops grown on
soils with a limiting seil water-holding capacity are likely to experience an increased risk of
drought and potential crop failure as a result of temperature-induced increases in crop
water demand, even with improved water-use efficiencies. Conversely, declining trends of
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near-surface winds over the last several decades and projections for future declines of
winds may decrease evapotranspiration of cropping regions. Crops and forage plants will
continue to be subjected to increasing temperatures, increasing CO», and more variable
water availability caused by changing precipitation patterns. These factors interact in their
effect on plant growth and yield. A balanced understanding of the consequences of
management actions and genetic responses to these factors will form the basis for more
resilient production systems to climate change.”

(Source: Walthall et al. 2012. Climate change and agriculture in the United States: effects
and adaptation. USDA Technical Bulletin 1935. Washington, DC. 186 pages.)

22. Which benefits were incorporated into developing the Social Cost of Carbon?

A: The Social Cost of Carbon (SCC) is meant to be a comprehensive estimate of the
monetized value of the net effects (both negative and positive) of global climate change,
including, but not limited to, changes in net agricultural productivity, human health, and
property damages from increased flood risk. The interagency group developed the range
of SCC estimates using three well-known peer-reviewed integrated assessment models
(IAMs) -- DICE, PAGE, FUND -- a range of socioeconomic and emissions scenarios, three
discount rates, and a probability distribution for climate sensitivity. (Details of these can
be found in the 2010 and 2013 Federal SCC technical support documents and on the
author websites and publications for each of these individual models.) A variety of
anticipated climate change-related impacts were incorporated by the authors of the three
IAMs, including potential benefits associated with carbon dioxide emissions. For example,
the FUND model incorporates increases in agricultural and forestry productivity at certain
levels of warming. The model also incorporates the benefits of reductions in energy
expenditures due to reduced demand for space heating and the reduction in cardio-
vascular and respiratory mortality and morbidity associated with extreme cold. When all
impacts are considered, at levels of warming consistent with current emissions trajectories,
the long-term projected damages associated with those carbon emissions significantly
exceed the projected benefits from the carbon emissions in the models. The SCC estimates
reflect that net social cost.

It should be noted that, given current modeling and data limitations, current SCC
estimates do not include all important damages. As noted by the IPCC Fourth Assessment
Report, it is “very likely that [SCC] underestimates” the damages. The IAMs do not
currently include all of the important physical, ecological, and economic impacts of climate
change recognized in the climate change literature because of a lack of precise information
on the nature of damages and because the science incorporated into these models naturally
lags behind the most recent research. Nonetheless, the SCC is a useful measure to assess
the benefits of CO; reductions. (Source:

http://www.whitehouse.gov/sites/default/files/omb/inforeg/social cost of carbon for ria 2
013 update.pdf)

23. Why does the National Academy of Engineers consider electrification the greatest
engineering achievement of the 20" Century?
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A: In 2003, the National Academy of Engineering (NAE) published A Century of
Innovation: Twenty Engineering Achievements that Transformed our Lives. At the top of
the NAE?’s list of engineering achievements of the 20th century was electrification. As the
NAE noted, more than half of the other "Top 20" engineering achievements (such as
electronics, computers, the Internet, and household appliances) would not have been
possible without electrification. Abundant and available electric power helped spur
America's economic development and distributed the benefits of that economic
development widely, from cities to farms. Electricity also continues to be a major focus of
scientific and engineering endeavor. As the NAE notes:

“New engineering challenges have continued to arise, among them how to transmit
electricity at higher and higher voltages for maximum efficiency. Improvements in both
materials and systems have brought transmission voltages up from the 220 volts of the
1880s to the 765,000 volts of today. And still the search goes on for new and better ways to
harness energy from sources that now include everything from nuclear reactors to the
wind, the Sun, and even the geothermal energy of Earth itself. Wind farms, with scores of
sleek, narrow-bladed, computer-controlled wind turbines, have become increasingly
productive; improvements in efficiency have brought the cost of wind-produced electricity
down significantly in the past 15 years. [Investor-owned utilities] are also devoting more
research dollars to improving solar power. Photovoltaic cells that generate electricity
directly are becoming more efficient, but engineers are also working on other innovative
approaches, including a technique known as solar thermal, in which arrays of mirrored
parabola-shaped collectors focus sunbeams to heat oil to as high as 750°F to drive steam
turbines.”

The Administration, through its programs of research and innovation in energy, and
through its support of fiscal incentives such as tax credits and loan guarantees, continues
to assist in ensuring that the United States has a balanced and affordable future supply of
electricity that will meet the needs of the 21st century.

24. You state in your testimony that "the global climate has been so extensively impacted by
the human-caused buildup of greenhouse gases.”

Please provide evidence of each climate parameter that has been extensively impacted by
human-caused buildup of greenhouse gases, aside from the levels of greenhouse gases
themselves.

A: On the global scale, according to the IPCC, “Warming of the climate system is
unequivocal, and since the 1950s, many of the observed changes are unprecedented
over decades to millennia, The atmosphere and ocean have warmed, the amounts of
snow and ice have diminished, sea level has risen, and the concentrations of greenhouse
gases have increased.” The height of the “tropopause,” the boundary between the
lowest layer of the atmosphere and the stratosphere, as well as the moisture content of
the lower atmosphere, have also increased. The stratosphere has cooled. In some
regions, other climate parameters have also been affected. These include river flows,
extremes in temperature and precipitation, tropical cyclone activity, and extreme high
sea levels. (Source: IPCC Working Group I 5th Assessment Report. 2013)
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Appendix to Question 18
from the National Oceanic and Atmospheric Administration (NOAA)

The U.S. Climate Reference Network (USCRN) establishes the highest standards for climate
monitoring. USCRN is fully operational and plays a significant role in determining the Nation's
climate profile, in conjunction with the older networks like the U.S. Historical Climatology
Network (USHCN). Data from USCRN, along with other information concerning the system,
are freely available online at http://www.ncdc.noaa.gov/crn.

USCRN adheres to the highest global climate monitoring principles endorsed by the U.S.
National Academy of Science, and provides the U.S. with the greatest confidence in national
temperature and precipitation trends. Since 2003, the network’s 114 stations in the continental
U.S. have provided sufficient coverage to enable the calculation of a high-quality national
temperature average. This gives us more than eight years of high-quality temperature data for
the lower 48 states. We also have 2 stations in Hawaii, and have installed 13 of 29 planned
network stations in Alaska.

While NOAA’s National Climatic Data Center (NCDC) designed USCRN to provide the highest
quality climate observations, the network’s length of record is currently too short to provide
longer-term multi-decadal and century-scale perspectives on the nation’s climate. However,
NCDC has also worked for decades to build a reliable climate record provided by stations in
other networks, including the USHCN. The great advantage of continuing the USHCN
monitoring is that data from many of its stations date back to the early 20th Century. From a
climate perspective, such long-term data is of great value. Therefore, NCDC continues to
employ the USHCN in conjunction with the USCRN to build a robust climate record for the
future while continuing to provide verification for older observational methods.

Since its implementation, USCRN has not only improved our monitoring of today’s climate, but
has also increased confidence in the older USHCN stations. One of USCRN's missions is to
provide verification for national temperatures computed from USHCN during the two networks’
common period of operation from 2005-13. As part of this mission, NCDC provides graphical
comparisons of U.S. average maximum and minimum temperature computed from both USCRN
and USHCN. These graphs are updated monthly and are available at
http://www.ncde.noaa.gov/national-temperature-index/.

Figure 1, below, shows the annual average temperature anomalies for both networks from 2005-
2012. As you will see, the graph shows very close agreement — the correlation in national
average temperature computed from the two networks is greater than 99%. Therefore,
continuing to monitor USHCN, as verified by USCRN, allows us access to a valuable
temperature record dating to 1900 (Figure 2).

For further information please see:

Diamond, H.J., T.R. Karl, M.A. Palecki, C.B. Baker, J.E. Bell, R.D. Leeper, D.R. Easterling,
JH. Lawrimore, T.P. Meyers, M.R. Helfert, G. Goodge, and P.W. Thorne, 2103: U.S. Climate
Reference Network after one decade of operations: Status and assessment. Bulletin of the
American Meteorological Society, 94, 485-498, doi:10.1175/BAMS-D-12-00170
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Continguous U.8. January - December Average Temperature Anomaly
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Figure 1. USHCN (red} and USCRN (biue) national annual temperature anomalies, 2005-2012.
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Figure 2. USHCN (red) and USCRN (blue) national temperature anomalies, 1895-2012. USCRN
observations validate USHCN observations, but the historical run of USHCN is very important.
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Senator WHITEHOUSE. Thank you, Dr. Holdren. And as is custom
in this committee, your longer statement that was provided will be
put into the record. We appreciate that you were able to summa-
rize in the appropriate amount of time.

Mr. Ashe, welcome. Actually, let me do my proper introduction
to you. Daniel Ashe was confirmed on June 30th, 2011 as the 16th
Director of the U.S. Fish and Wildlife Service. Prior to his appoint-
ment, Mr. Ashe served as the Fish and Wildlife Service Deputy Di-
rector for Policy, beginning in 2009.

Mr. Ashe is a career member of the Fish and Wildlife Service,
having served in a great variety of capacities, and formerly was a
professional staff member of the former House Committee on Mer-
chant Marine and Fisheries. He is also a legacy, his father served
in the Fish and Wildlife Service for 37 years. Mr. Ashe brings to
us a B.S. in biological science degree from Florida State University
and a masters in marine affairs from the University of Wash-
ington.

Please proceed, Mr. Ashe.

STATEMENT OF THE HON. DANIEL M. ASHE, DIRECTOR,
UNITED STATES FISH AND WILDLIFE SERVICE

Mr. AsHE. Thank you, Mr. Chairman, Senator Inhofe. It is a
pleasure to be here again.

If we think about this issue of adaptation and response to cli-
mate change, I think what I would say is, climate change affects
every aspect of the enterprise of wildlife conservation. But it is not
just climate change, it is climate change on top of and turbo-charg-
ing the cumulative effects of other factors driving wildlife popu-
lations, things like habitat loss and fragmentation, wildlife diseases
like white nose syndrome in bats and Kitrick fungus in amphib-
ians, species invasions, wildfire. So it is climate change on top of
all of these things. We see these effects, these cumulative, accel-
erating effects, everywhere we look.

Chairman Whitehouse, in your region of the Country, consider
Atlantic salmon conservation. For nearly 40 years, the U.S. Fish
and Wildlife Service has worked with many partners, State, tribal,
local, to try to achieve Atlantic salmon conservation in the Con-
necticut River. We have put forth great effort with great partner-
ships. But what we find is now with the accelerating effects of cli-
mate change, driving warming of the water and changing of the
chemical and physical characteristics of the Connecticut River, that
that is acting synergistically with other factors, like the presence
of predators that never existed in the Connecticut River, like
smallmouth bass and human-based pollution of the water, and bar-
riers to migration like dams and other barriers in the Connecticut
River and tributaries.

So climate change now acting cumulatively and synergistically
with those effects are telling us that we can’t achieve Atlantic
salmon conservation in the Connecticut River. So if we are going
to achieve that, we need to look elsewhere within the historic range
of the species.

Mr. Inhofe, as you know, we are seeing the same things in the
range of the Lesser prairie chicken. Certainly habitat loss and al-
teration changes are being accelerated and exacerbated by changes
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in soil moisture and other things that seem to be driving the Less-
er prairie chicken toward potential extinction. We have made great
efforts working with the State to put in place a range-wide plan,
working on a candidate conservation agreement to drive conserva-
tion, habitat conservation for this species. But the one missing in-
gredient there is rain, and will we get rain, and will the presence
or absence of rain, is that a phenomenon of weather, or is that a
phenomenon of climate. Does it really matter. What we need to do
is, we need to better understand what is driving the fate of these
creatures that we are responsible for.

And as I was thinking about this, I am going to borrow from a
book called The Legacy, by David Suzuki. He talks about the
human enterprise and he talks about the fact that we are not an
impressive species in size and speed and strength or sensory alac-
rity. But the key to our success as a species is this two-kilogram
organ encased in our skull. The human brain has more than com-
pensated for our lack of physical or sensory abilities. We observe,
we learn, we remember. We recognize causal relationships and we
come up with innovative solutions to problems.

So throughout history, drawing on our experience and knowl-
edge, we have dreamed of our place in the world and imagined the
future into being. By inventing a future, we could look ahead, we
could see where dangers and opportunities lay and recognized that
our actions would have consequence in that future. Foresight gave
us a leg up and brought us into a position of dominance in the
world. I think now we are at that position of time where foresight
is especially important. As we look at all of these things that are
influencing not only the future of the wildlife that is the mission
and responsibility of my agency, but our life, it seems like it is an
especially important time for us to exercise that special human in-
gredient and characteristic of foresight.

Thank you.

[The prepared statement of Mr. Ashe follows:]
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TESTIMONY OF DAN ASHE, DIRECTOR
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Chairman Whitehouse and Members of the Committee, thank you for the opportunity to testify
before you today on the role and efforts of the U.S. Fish and Wildlife Service (Service), in

partnership with other Department of the Interior (Department) bureaus and stakeholders at all
levels, to protect ecosystems and other natural resources in the face of climate change impacts.

This hearing comes at a time when the nation’s living resources are being impacted by forces acting
upon large landscapes and ecosystems such as habitat fragmentation or loss due to land use
changes; invasive species; fish and wildlife disease; wildfire, floods, and drought — all exacerbated
by climate change. The nation’s natural resources, including water, fish and wildlife, and forests,
are among our most valuable economic assets. Our natural heritage, including hunting, fishing, and
outdoor recreation are being threatened by these impacts at landscape and watershed scales that
cross multiple Federal, State, Tribal, and local management jurisdictions.

Impacts of Climate Change on Natural Resources

The Earth’s average surface temperature is increasing due to human emissions of greenhouse
gases, and this has and will likely continue to erode habitat quality and sustainability for fish and
wildlife species and, in some cases, cause abrupt changes to entire ecosystems. From the Arctic to
the Everglades to our territories in the Pacific Ocean, these impacts are already affecting local,
State, Tribal, regional, national and international economies and cultures.

According to the U.S. Global Change Research Program significant changes in the U.S. climate
over the past 50 years have occurred, including increases in average temperatures, shifts in rainfall
and storm patterns, increases in wildfires, more frequent water shortages, rising sea levels, loss of
Arctic sea ice, ocean acidification, changing precipitation patterns, and coastal flooding and
erosion. This has the potential to gradually erode habitat quality and sustainability for fish and
wildlife species, and in some cases cause abrupt changes to entire ecosystems. These working
landscapes to wilderness areas far from human habitation, impacts can be seen from the Arctic to
the Everglades, and across the nation to our territories in the Pacific Ocean, and are already
affecting local, State, Tribal, regional, national and international economies and cultures.

As the climate continues to change over the next century, so too will the effects on species,
ecosystems, and their functions.

Climate change is now among the greatest challenges facing the conservation of our native species,
and it is contributing to dramatic changes in the habitats they need for breeding, migrating, and
wintering, Over time, climate change is impacting the dynamics of wildlife disease, increasing the
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threat to biodiversity. As the Earth warms, ecosystems adapted to cooler climates are altered in
important ways, creating new habitat for some species and reduced habitat for others. Species
distribution shifts in response to climate change can lead to a number of new challenges for natural
resource managers, such as the arrival of new pests, the disruption of ecological communities and
interspecies relationships, and the loss of particularly valued species from some areas. Warmer
temperatures, be they in the Spring, Summer, Fall, or Winter cause change to plant communities
and shorten insect life cycles. This leads to the annual appearance of these important food sources
to being out of sync with bird migration and breeding cycles; this means less opportunities for bird
watchers and hunters to enjoy our natural heritage.

National Wildlife Refuges along our nation’s coasts are losing habitat to sea level rise. A host of
species, from birds to mammals to fish and reptiles, are losing their homes. Dramatic and
measurable loss of sea ice is impacting wildlife in the northern latitudes, where the impacts of
climate change are most profound. Areas of the nation are experiencing extreme drought, which,
while not entirely due to climate change, starkly illustrates the linkage between climate water
availability and the sustainability of fish and wildlife.

Climate adaptation is defined by the Intergovernmental Panel on Climate Change (IPCC) as an
adjustment in natural or human systems in response to actual or expected climatic stimuli or their
effects, which moderates harm or exploits beneficial opportunities. Most simply, climate adaptation
means helping people and natural systems prepare for and cope with the effects of a changing
climate. Integrating and coordinating adaptation planning efforts among government and
nongovernment sectors can help decrease the risks and impacts of climate change on our natural
resources, communities, and economies.

Coordinated Action to Address the Need for Adaptation

Over the past decade, there have been an increasing numbers of calls for action by government and
nongovernmental entities to better understand, prepare for, and cooperatively address the impacts of
climate change on natural resources and the communities that depend on those resources. For
example, in 2007 the U.S. Government Accountability Office released a study entitled: Climate
Change: Agencies Should Develop Guidance for Addressing the Effects on Federal Land and Water
Resources, recommending that guidance and tools be developed to help Federal natural resource
managers incorporate and address climate change into their resource management efforts. In 2008,
the U.S. Global Change Research Program released the report: Preliminary Review of Adaptation
Options for Climate-Sensitive Ecosystems and Resources, which called for and identified a variety
of new approaches to natural resource management to increase resilience and adaptation of
ecosystems and resources.

More recently, the President’s Climate Action Plan (Plan) released in June 2013 serves as a
blueprint for responsible national and international action to slow the effects of climate change
using existing authorities. Building on efforts underway in States and local communities across the
country, the Plan describes the regulatory activities aimed at reducing carbon poltution while
helping the nation prepare for, and reduce, future impacts. The Plan’s recognition of the
importance of protecting natural resources and promoting resilience in fish and wildlife and their
habitats is an integral part of our nation’s comprehensive response to climate change. Given the
disruption that a changing climate implies for our mission, the Service is committed to meet the
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goals of this important Plan by continuing to reduce our carbon emissions, implement adaptation
measures, and engage our key stakeholders and constituencies. On November 1, 2013 the
Administration released Executive Order (EO) 13653: Preparing the United States for the Impacts
of Climate Change. In response, the Department is now working to update its Climate Change
Adaptation Plan and assess how policies, programs, and regulations need to change to become more
resilient to climate change, among other activities.

Adaptation forms the core of the Service’s response to climate change and means strategic, science-
based management actions, including regulatory and policy changes that will help reduce the
impacts of climate change on fish, wildlife, and their habitats. It is also the centerpiece of
Department’s Secretarial Order 3289.

Department of the Interior Secretarial Order 3289

In 2009, then Secretary of the Interior Ken Salazar signed Secretarial Order 3289, which established
a Departmental Climate Change Response Council (Council) to “execute a Department-wide
strategy to increase scientific understanding of and development of effective adaptation
management tools to address the impacts of climate change on cultural and natural resources.”
Composed of the Secretary, the Deputy Secretary, Counselor to the Secretary, Assistant Secretaries,
and the Solicitor, the Council was assembled to coordinate the climate change adaptation response
efforts of its agencies and Bureaus, and the Secretarial Order commits the Department to working
with other, relevant Federal agencies. The Secretarial Order also requires the Departments agencies
and bureaus to consider and analyze climate change impacts when engaged in long-term planning,
setting priorities for scientific research, or making major decisions about the use of Departmental
resources. Specifically regarding adaptation to climate change, the Secretarial Order requires
Department decisions with regard to climate change adaptation be informed by science, and it
directs the establishment of the Landscape Conservation Cooperatives (LCCs) and regional Climate
Response Centers, which have become the Department’s Climate Science Centers, managed by the
U.S. Geological Survey (USGS).

The Department's climate change adaptation policy was issued in the Department Manual in
December of 2012 (523 DM 1). The policy provides guidance for addressing climate change
impacts upon the Department’s mission, programs, operations, and personnel. The Service is
currently working to step down this policy into bureau-level guidance on climate change, and has
completed an initial policy (056 FW 1) designating responsibilities and expectations related to
climate adaptation.

National Fish, Wildlife and Plants Climate Adaptation Strategy

In March of 2013, the National Fish, Wildlife, and Plants Climate Adaptation Strategy (the
Strategy) was released. As the accompanying Federal Register notice (April 1, 2013) states: “This
Strategy presents a unified approach—reflecting shared principles and science- based practices—
for reducing the negative impacts of climate change on fish, wildlife, plants, our natural resource
heritage, and the communities and economies that depend on them. The Strategy provides a basis
for sensible actions that can be taken now, in spite of the uncertainties that exist about the precise
impacts of climate change.”
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Development of the Strategy was co-led by the Service, the National Oceanic and Atmospheric
Administration (NOAA), and the New York State Department of Environmental Conservation,
representing state fish and wildlife agencies. It was developed in response to a request in the
Conference Report for the FY 2010 Interior, Environment and Related Agencies Appropriations
Act (House Report 111-316, pages 76-77) for the White House Council on Environmental Quality
(CEQ) and the Department of the Interior to: *‘develop a national, government-wide strategy to
address climate impacts on fish, wildlife, plants, and associated ecological processes” and
‘*provide that there is integration, coordination, and public accountability to ensure efficiency and
avoid duplication.” In addition, CEQ’s Interagency Climate Change Adaptation Task Force
supported this request and called for the development of a climate adaptation strategy for fish,
wildlife, and plants in its 2010 Progress Report to the President.

The Strategy was developed in coordination with other Federal adaptation efforts such as the
National Ocean Policy Implementation Plan and the National Freshwater Action Plan (Priorities for
Managing Freshwater Resources in a Changing Climate) , and it draws from existing adaptation
efforts by States, Federal agencies and others. Its premise is that no single entity or level of
government can safeguard wildlife and society against the effects of climate change. It does not
prescribe any mandatory or regulatory requirements, but is designed to coordinate government-wide
fish and wildlife climate change adaptation efforts and to build on growing efforts outside the
Federal and State fish and wildlife governments to understand, track, and reduce impacts of a
changing climate on the nation’s valuable fish, wildlife, and plants. It outlines a roadmap of key
steps needed to help safeguard the nation’s natural resources in the face of these challenges. This
Strategy is a key component of the growing effort by Federal, State and Tribal governments and
non-governmental entities to reduce the risks and impacts of climate change.

The Strategy was developed with input from a wide variety of sources, with multiple opportunities
for public input, and was shaped by comments from more than 55,000 Americans. In addition to
describing the impacts of climate change on fish and wildlife, the Strategy identifies seven key
steps, or goals, to help safeguard the nation’s fish, wildlife, and plants in a changing climate. These
seven goals are

. Goal 1: Conserve habitat to support healthy fish, wildlife, and plant populations and
ecosystem functions in a changing climate.

. Goal 2: Manage species and habitats to protect ecosystem functions and provide sustainable
cultural, subsistence, recreational, and commercial use in a changing climate.

. Goal 3: Enhance capacity for effective management in a changing climate.

. Goal 4: Support adaptive management in a changing climate through integrated observation
and monitoring and use of decision support tools.

. Goal 3: Increase knowledge and information on impacts and responses of fish, wildlife, and
plants to a changing climate.

. Goal 6: Increase awareness and motivate action to safeguard fish, wildlife, and plants in a
changing climate.

. Goal 7: Reduce non-climate stressors to help fish, wildlife, plants, and ecosystems adapt to a
changing climate.

The Strategy also describes opportunities for numerous sectors to address these challenges and then
describes how its goals and strategies may be implemented with coordination across the Federal
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government, States, and other entities. It provides guidance about what further actions are most
likely to promote natural resource adaptation to climate change, and describes mechanisms that will
foster collaboration for effective action among all levels of government, conservation organizations,
and private landowners.

The Service is now co-leading a Joint Implementation Working Group (JIWG) to promote
implementation of the Strategy. Our partners are NOAA and the Association of Fish and Wildlife
Agencies (AFWA). The White House Council on Environmental Quality is also supporting this
effort. The JIWG includes representation from most of the agencies that participated in
development of the Strategy (15 Federal, 5 State, and one inter-Tribal commission) and will be
responsible for reporting on implementation and for future revisions of the Strategy. The Service
will continue its dual role of implementing the Strategy within its own programs, and also working
with the many other agencies that need to be involved in Strategy implementation through the
NWG.

Strategic Habitat Conservation and Landscape Conservation Cooperative Network

Complex and persistent challenges, like climate change, have led the Service to re-assess how best
to meet our goals under our mission, which is “working with others to conserve, protect, and
enhance fish, wildlife, plants, and their habitats for the continuing benefit of the American people.”
The agency’s traditional focus has been to conserve fish and wildlife resources in the face of
anthropogenic activities that threaten their sustainability. In modern times, the threats to the
sustainability of fish and wildlife populations are much more diffuse and, in many cases, result
from cumulative impacts caused by stressors such as habitat loss and climate change.

The Service’s response to this has included the adoption of Strategic Habitat Conservation as our
core conservation approach for sustaining populations of fish and wildlife. This is in the context of
landscape and system sustainability, and led to the establishment of the Landscape Conservation
Cooperative (LCC) Network to apply public-private partnerships that can support conservation
planning, implementation, and evaluation at landscape scales. With the signing of Secretarial Order
3289, the Department launched the LCC Network to better integrate science and management to
address climate change and other landscape scale issues. Holistic, collaborative, adaptive, and
grounded in science, LCCs are working to ensure the sustainability of our, land, water, wildlife, and
cultural resources. Twenty-two LCCs across the nation, working within their respective landscapes
and collaborating across their geographic boundaries, collectively form an integrated network of
resource managers and scientists who share a common need for scientific information to achieve
their individual and shared goals of conserving our nation’s natural heritage.

Taken together, and working within the larger conservation community, Strategic Habitat
Conservation and the LCC Network will improve the necessary collaboration that enables private,
State, Tribal, and Federal conservation infrastructure to operate as a networked, leveraged system.

Landscape Conservation Cooperatives
Habitat loss and fragmentation through land conversion, fire, floods and drought, invasive species,

and other watershed and landscape-level threats to fish and wildlife is being exacerbated by global
climate change. This has made it necessary for the Service to make an important and really historic
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shift in our approach to conservation from a single species, parcel-by-parcel, threat-by-threat
management agency toward collaborative, cross-jurisdictional work through LCCs and other
partnerships. These broader, more inclusive approaches help us better understand and then
meaningfully and strategically reduce widespread threats at the landscape level. The traditional
jurisdictions of local, State, Tribal and Federal agencies over land and wildlife can fragment
conservation efforts. With limited funding and resources, the cost of securing and applying the
necessary science to understand how these many stressors are affecting natural resources and what
can be done to help them adapt must be pooled among government agencies and leveraged with
non-government funds where possible.

The LCCs are self-directed, applied science conservation partnerships that build a shared view of
landscape conservation science needs across Federal, State, Tribal, and local agencies and
nongovernmental organizations. The LCC forum supports collaborative conservation partnerships
that define, share and acquire science and management tools, including research, monitoring, and
conservation planning and design, and decision-support tools. The resulting data, information,
knowledge, and tools can be applied by resource or land management agencies and private
landowners to build resilience to climate change impacts and other landscape-level threats.
Resource management entities using these products can then monitor, re-evaluate and adapt them to
better fit changing resource needs, landscape conditions, or just to improve their application.
Partners in the LCCs bring resources to the projects selected by the LCCs, thereby leveraging the
Federal investment and ensuring meaningful partner investment in this collaborative approach.
With the size of conservation challenges presented by climate change and other forces on the
landscape, no one agency or land manager can fully conserve our natural resources and their
benefits to our economy alone. We cannot afford to act in isolation, risking wasteful redundancies
and significant gaps in the science and the applied management that must consider the larger threats
to ecosystems that threaten our valuable living and cultural assets. By focusing multiple
management agencies and private efforts on the highest priority conservation issues, the
Department expects to be able, in the long term, to demonstrate new efficiencies in the management
of natural resources through the LCCs.

The work of LCCs is informed by the Department’s Climate Science Centers (CSCs) and many
other scientific institutions. These 22 forums are unique in the conservation world and directly
address congressional mandates to improve efficiency, reduce duplication, and coordinate among
the diverse set of agency programs operating at multiple levels. LCCs do not duplicate other
regional, cooperative conservation partnerships, like the Joint Ventures for Migratory Birds or the
National Fish Habitat Partnerships, which are comprised of entities that determine conservation
priorities and implement them on the ground. Rather, LCCs provide a forum for these conservation
partnerships and other management entities to determine the higher-level science needs to inform
their work and to help their applications adapt as new information is collected and applied to their
efforts.

Examples of the work of LCCs include the development of a critical tool for understanding how
climate change will affect protected areas and native island species by the Pacific Islands Climate
Change Cooperative. This vulnerability assessment measures the risk that climate change poses to
more than 1000 plant species native to Hawati, helping State and Federal managers with native
plant conservation by revealing which plant species are at highest risk from climate change, which
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areas to protect as future habitat, which protected areas will lose species, and which species will
benefit most from stronger management in the present. In addition, the Upper Midwest and Great
Lakes Landscape Conservation Cooperative, along with other partners, has identified opportunities
to optimize connectivity in the Great Lakes Basin to restore native fish migrations, while
controlling invasive species. This project has resulted in identification of more than 270,000
potential barriers and an initial optimization model that identifies those barriers in which removal
would provide connectivity to the most tributary distance given a certain budget.

Like many LCCs, the North Atlantic LCC is fully supporting implementation of the National Fish,
Wildlife and Plant Climate Adaptation Strategy. Because effective adaptation begins with
understanding how the landscape is changing, the LCC is developing information and tools that
assess the combined impacts of climate change (temperature, precipitation, sea level rise, floods)
and urban growth on natural resources in the Northeast. In addition, the LCC is working with
Northeast Region States to develop habitat classifications and maps, regional species and habitat
vulnerability assessments, frameworks for modeling landscape change, assessments of regional
species of concern and other decision-making tools. These tools collectively will create a landscape
conservation design “blueprint” for the region that provides broader context for State and local
conservation decisions and actions. The LCC is now putting these tools into action through a
comprehensive landscape design effort with North Atlantic LCC partners in the Connecticut River
watershed — about 400 miles long and 7.5 million acres — to conserve, connect and restore habitats
and natural systems that sustain fish, wildlife and people. What we achieve and learn with our
partners in this pilot geography will be refined and applied in landscapes throughout the Northeast.
The information and tools being developed through the LCC are providing regional context for
updating State Wildlife Action Plans so that States can understand (and reflect in their updated
plans) their best contribution to regional conservation as well as their best response to the challenge
of climate change.

The Inter-LCC Greater Sage Grouse Initiative in partnership with the Western Association of Fish
and Wildlife Agencies has led to many important developments, including an enhanced working
relationship with the western States. This multi-LCC project is characterized by: collaboration
among management entities at range-wide and LCC scales; coordination of planning,
implementation, and evaluation to increase efficiency and reduce redundancy; development of
science-based decision support tools; and shared access to sage-grouse data through a common data
portal which allows State and Federal managers to work from the same information for
interpretation of current and future habitat and population conditions.

The Great Northern LCC (GNLCC) is working with cooperators to assess and develop wildlife
corridors at the regional, ecosystem, and local scales. For example, they support the Western
Governors' Association (WGA) Crucial Habitats and Corridors Landscape Integrity and
Connectivity analysis across 18 western states; provide funding for the Washington Wildlife
Habitat Connectivity Working Group to complete wildlife corridor analyses for 16 focal species
throughout Washington and in the Columbia Plateau region across Oregon and Washington;
support the Crown Managers’ Partnerships in analyzing and mapping connectivity in the Crown of
the Continent; collaborate with the America’s Great Outdoors Crown Demonstration Landscape
Team to improve connectivity across roads in the Crown; and support a collaborative Land and
Water Conservation Fund Proposal in the Idaho-Montana Divide area to improve wildlife
connectivity between Yellowstone Park and the Central Idaho Wilderness. Species that stand to
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benefit from this work include grizzly and black bears, elk, wolverine, mule deer, cutthroat trout,
bull trout, and many others. The Great Northern LCC has, in collaboration with the USGS, also
developed LC-MAP, a virtual database and shared collaborative workspace that allows partners to
share, access, and analyze common datasets and information to further coordinated research,
management, and resource conservation. The GNLCC recently received a grant to integrate L.C-
MAP with the WGA Crucial Habitat Assessment Tool (CHAT) system. This LCC, which covers
portions of Montana, Idaho, Oregon, Washington, and Wyoming, has 25 partner organizations on
the Steering Committee and over 50 organizations participating in regional conservation forums.

South Atlantic LCC staff are working closely with a multitude of resource organizations and several
interdisciplinary teams to complete a shared conservation blueprint for the multi-State LCC
geographic area, due in 2014. This will provide an actionable and spatially-explicit map depicting
the places and actions needed to sustain ecosystems of the southeastern US in the face of future
change.

The self-directed working group model presented by the LCCs is an effective and efficient
approach to testing, adapting, and delivering the science and conservation tools necessary to meet
modern conservation challenges with the biggest value for the use of public and private funds
contributed to their work.

Agency Implementation of Cooperative Adaptation Approaches

Sea Level Rise: At Alligator River National Wildlife Refuge on the North Carolina coast, the
North Carolina chapter of The Nature Conservancy (TNC) and the Service have forged a
partnership to evaluate the effects of different adaptation strategies on areas impacted (or likely to
be impacted) by sea level rise. This project is also supported by a $1 million donation from Duke
Energy, a $250,000 private donation, a Southeast Aquatic Resources Partnership Community-based
Restoration Program grant, a NOAA Community-based Restoration Program grant, and several
other smaller donations. The project managers have engaged with local communities, fishermen,
NGOs, State and Federal agencies, and the general public to educate them on the project through
public meetings, volunteer involvement, and other outreach activities.

This refuge encompasses about 154,000 acres on the Albemarle Peninsula in North Carolina, where
sea level rise is the primary climate change impact of concern. This vulnerability is exacerbated by
human alterations to the system, including an extensive network of drainage ditches used for
agriculture and forestry. Sea level rise will in turn intensify other problems such as shoreline
erosion, saltwater intrusion, and biodiversity loss. The strategies this partnership is testing include
constructing oyster reefs to buffer shorelines from waves and storm surges, restoring the natural
hydrologic regime and associated wetland systems, and planting salt- and flood-tolerant species.
Successes would include reductions in the rates of ecosystem change, shoreline erosion, saltwater
intrusion, and land subsidence, and an increase in the growth and survivability of salt- and flood-
tolerant plant and tree species.

The Blackwater Climate Adaptation Project is a partnership between The Conservation Fund,
Audubon Maryland/DC, and the U.S. Fish and Wildlife Service supported by a grant from the
Town Creek Foundation. Our objective is to ensure the Jong-term persistence of high tidal marsh
habitat in Dorchester County, MD, together with its full assemblage of associated bird species, as
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well as Chesapeake Bay fisheries that depend on these wetlands for shelter and food. Rapid sea
level rise threatens the survival of this ecosystem during the current century. This Assessment is the
first step toward developing a sea level rise adaptation strategy and corresponding actions to
conserve the tidal marshes of Blackwater for the long term.

Northeast Biological Toolbox: In collaboration with Federa! and State partners as well as non-
governmental conservation organizations, the Service is developing and implementing tools to
predict the effects of climate change and inform future management plans. In the Northeast, this
includes a vulnerability assessment for shorebird habitat, created in partnership with the Manomet
Center for Conservation Sciences and designed for refuge managers to determine the vulnerability
of their sites to climate change and consider what options are available to best maintain shorebird
habitat. The assessment is being implemented currently at Monomoy (Massachusetts),
Chincoteague (Virginia), and E.B. Forsythe (New Jersey) National Wildlife Refuges.

Conclusion

The Service’s responsibilities cover a wide range of natural resources that are to be preserved,
protected, managed, and made available for public use through Federal statutes. Many of these
resources are managed for public use because of their importance to the national economy. In fact,
it could be said that the abundance of natural resources in the United States has contributed to our
global economic leadership. We recognize the importance of these resources to a range of economic
sectors, and we know that climate change is already and will continue to impact their availability
for current and future generations of Americans.

With Congressional support, the Department created strong networks to deliver the science and
adaptive conservation actions needed to protect our native ecosystems, living resources, and their
economic benefits to a wide range of commercial and public interests. In closing, I would like to
thank the Sub-Committee and Senators Whitehouse and Baucus for their leadership in designing
and promoting both the need and the necessary approaches to accomplish this important task.
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Senator WHITEHOUSE. Thank you, Director Ashe.

How would the capacity of our human brain exercise its God-
given quality of foresight be influenced in your world, in protecting
our natural resources, if we fail to acknowledge the reality of cli-
mate change?

Mr. ASHE. It cannot be, if we do not acknowledge the reality of
climate change. I think in what we are doing in the Fish and Wild-
life Service, you acknowledged, one, the National Fish, Wildlife and
Plants Climate Change Adaptation Strategy. We are working with
our State partners, with our tribal partners, with local partners to
think about the future and to plan for that. Some of the steps are
simple, that we need to learn more, we need to understand more
about the effect of a changing climate on populations. We need to
be able to anticipate more. We are developing a national and inter-
national network of landscape conservation cooperatives, a partner-
driven, partner-managed scientific enterprise. We are working to
conserve and connect large landscapes, to build a representative,
resilient and redundant conservation network. And we are doing
that not just with environmental community partners like the Na-
ture Conservancy or Defenders of Wildlife, we are doing that with
energy industry partners. So simple common sense steps to make
a difference.

Senator WHITEHOUSE. As was the case with Mr. Holdren, Direc-
tor Ashe, your full statement will be made a matter of record here.
You State in it, according to the U.S. Global Change Research Pro-
gram, significant changes in the U.S. climate over the past 50
years have occurred, including increases in average temperatures,
shifts in rainfall and storm patterns, increases in wildfires, more
frequent water shortages, rising sea levels, loss of arctic sea ice,
ocean acidification, changing precipitation patterns and coastal
flooding and erosion.

Is that a matter of theory or is that at this point a matter of ob-
servation?

Mr. ASHE. Those are all matters of observation, sir.

Senator WHITEHOUSE. Dr. Holdren, the President recently an-
nounced plans for a billion dollar climate resilience fund that is
meant to help communities deal with harms from extreme events
due to climate change. Can you talk a little bit about how these
resilience measures, completed before or in the recovery phase of
a natural disaster, actually save money in the future? We have
lived through this question with Sandy in New England and I
would like to have your comment on that.

Mr. HOLDREN. First of all, we know of course that events like
Sandy are immensely expensive. We also know from both experi-
ence and analysis that prevention of damage is almost always con-
siderably less expensive than rebuilding after the damage or other-
wise trying to repair it.

In the natural resource context that is the particular focus of this
hearing, we know that community resilience, the resilience of
human communities, depends in many respects on ecosystem resil-
ience. The declines in benefits provided by ecosystems, including as
a result of climate change, have direct and indirect impacts on live-
lihoods and the economy of communities. Loss of coral reefs due to
bleaching and disease means losses of revenue for the tourism in-
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dustry as well as declines in reef-dependent fish species that have
commercial value.

Again, almost invariably, when you count up the cost of allowing
this damage to continue unabated versus the cost of intervening to
reduce the damage or increase resilience to protect against it, you
find that these investments are a bargain. That is why the Presi-
dent has proposed his billion dollar climate resilience fund. It will
be a bargain.

Senator WHITEHOUSE. Thank you very much.

I will yield back my time to our distinguished ranking member.

Senator INHOFE. Thank you, Mr. Chairman.

Mr. Ashe, I said in my opening statement I have been concerned
that the Service has been giving preferential treatment under the
Endangered Species Act to renewable energy producers when com-
pared to those of traditional fuels. I know we have talked about
this before. But this is particularly problematic in Oklahoma with
the American burrowing beetle. You and I both know that the oil
and gas industry is the source of most economic activity there. But
because there isn’t a general conservation plan in place, most of
this new activity has been curtailed. It is my understanding that
a new general conservation plan is under development.

You are a good friend of Richard Hatcher in our State of Okla-
homa and you have visited extensively with each other. He is our
director of the Oklahoma Department of Wildlife Conservation.
And he asked if it would be possible to allow modified conservation
practices until a new GCP is completed, which is expected to be
later this year. What would be your answer to that? Would that be
possible?

Mr. ASHE. Thank you, Mr. Inhofe. Mr. Hatcher is a great Amer-
ican and a great friend. I think we are working on an interim plan
for the American burrowing beetle. In fact, people are meeting
today, I am told, in Oklahoma with the State and with representa-
tives from the energy industry to try to find a solution while we
work on the larger general conservation plan.

So Senator, we are committed to trying to find a solution. It is
surprisingly vexing, I have to admit. But we are working to try to
find an interim solution, and conversations are literally going on as
we speak. I am hopeful that by the spring we will have identified
a solution.

Senator INHOFE. The question, though, that he asked was, would
it be possible to go ahead and address this thing, possible to allow
maybe a modified conservation practices until the new plan is com-
pleted. I think as you just now said, it is expected to be completed
soon. It is very close right now. So in the interim period, that is
the concern he was asking about.

Mr. AsHE. I would have to talk to Richard specifically about his
ideas. I have not had a chance to do that.

Senator INHOFE. OK, that would be good. That is fair enough,
you would do that.

I think most of our conversation has been around the Lesser
prairie chicken. This is something that has been of great concern
in the State of Oklahoma and about a four-State area, New Mexico,
Kansas and Texas and Oklahoma. From what I understand, we are
in the very final stages of giving final approval to the oil and gas
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CCAA and acres are being enrolled in the State-based range-wide
plan.

I recently wrote you a letter asking if you would allow enroll-
ment in the CCAAs beyond a listing decision. This is important be-
cause we are about a month away from the deadline. It often takes
several weeks to complete the enrollment process. Enrollment can’t
be done until the CCAA is finalized. Would you allow a post-posi-
tion enrollment?

Mr. AsHE. I cannot do that. Our expectation, Senator, is that the
Candidate Conservation agreement will be completed this week, by
Friday of this week. So we will have a completed instrument and
sign-ups can begin.

If we were to list the Lesser prairie chicken, then it would no
longer be a candidate. So it would not be appropriate for people to
sign——

Senator INHOFE. So you are saying you cannot do it, even if you
are willing to do that?

Mr. AsHE. We cannot do it.

Senator INHOFE. If we were to find that you can do it, then would
you reconsider that? Because we are right down now to the dead-
line. The time is on us now.

By the way, I have to say this, for this committee, how much I
appreciate the fact that you in your confirmation made an agree-
ment to come out, talk to our people about the cooperative plans
that we have, the partnership plans that we have in Oklahoma.

Mr. AsHE. Thank you, sir.

Senator INHOFE. You did it not only once, but twice. So I thank
you very much for that.

So far to my understanding, several hundred thousand acres
have been enrolled in the RWP, 4 million are in the queue. And
between 5 million and 6 six million acres will be enrolled in the
CCAA in the first week following its approval. Are you encouraged
by what you have seen, are seeing from the conservation stand-
point with the range-wide plan and the CCAAs?

Mr. AsHE. I am greatly encouraged, sir.

Senator INHOFE. Now, there isn’ time, my time has expired, but
let me just take a little bit, because there is a new critter coming
I wasn’t even familiar with, and that of course is the northern long-
eared bat. I figured beetles and Lesser prairie chickens would be
enough, and now we are concerned with this. Apparently this af-
fects some 39 States.

It has come to our attention that the Service issued guidance re-
quiring Section 7 conferencing reviews for the projects proposed to
take place in the species range which is, as I said, affects now 39
States, is that right? About 39 States. This has occurred despite
the fact that the species has only been proposed as an endangered
species. That determination has not yet been made. It is also my
understanding that these Section 7 reviews are only allowed prior
to a listing when a project is going to jeopardize the existence of
the species across the entire range. Can you explain to me why the
Service is doing this, and isn’t it getting ahead of itself? By the
way, of the 39 States, everyone at this table here is one of the 39
States.
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Mr. ASHE. Senator, I will have to get back to you on the details
related to the long-eared bat. I am not intimately familiar. I would
say we cannot, or we do not and cannot require consultation prior
to a listing. Consultation is a formal, statutorily required commit-
ment on the part of the Federal agency once a species is listed.

We sometimes do what we call conferencing on a candidate spe-
cies, which is a voluntary process to provide advice and guidance.
With regard to the lesser prairie chicken, for instance, we have
done a conference with the Natural Resource Conservation Service,
which has allowed us to provide certainty to landowners that sign
up and implement best conservation practices for lesser prairie
chicken. We have done the same thing for sage grouse. So some-
times we do conferencing informally to encourage investment in
conservation before a species is listed, but we can’t require con-
sultation.

Senator INHOFE. Yes. I know my time is expired, but when you
talk about the burrowing beetle and the lesser prairie chicken, it
really is only in a smaller number of States. This apparently affects
a large number of States.

I also want to take advantage of the opportunity to welcome my
good friend Senator Markey from Massachusetts. He and I have
gone around and around in debates for the last 12 years. We have
always maintained a very good relationship and friendship. I ap-
preciate your adding your expertise to this committee, Senator
Markey.

Senator WHITEHOUSE. And indeed, it is Senator Markey’s turn,
so I recognize him for his first appearance in this committee. We
will miss Senator Baucus, but he has certainly been replaced by a
very prominent figure in the environmental cause. I am delighted
to have Ed Markey with us. The floor is yours, Senator.

Senator MARKEY. Thank you, Mr. Chairman, very much. I am
looking forward to learning a lot about these issues. I am familiar
with many of them, after 37 years on these committees. Senator
Inhofe and I, we started back in 1987 having these conversations,
when we joined the House of Representatives. So we are 27 years
now into our conversation.

Senator INHOFE. But neither one of us has moved yet.

Senator MARKEY. My father always said that when two people
agree upon absolutely everything, you don’t need one of those peo-
ple. So we are both needed here. We are needed for this conversa-
tion. We have to just continue to have it, and I thank you, my
friend, Jim Inhofe, for all these years.

Chairman Whitehouse, thank you for all your leadership on the
issues. I am looking forward to working with you and Chairman
Boxer and all the members of the committee to work on these
issues that are so central to the health of our economy and the
health of the citizens of our Nation, whether it is rebuilding roads
or reducing the impact of what comes out of the tailpipes of the
cars that drive on them, the work of this committee is crucial to
driving the United States economy.

Today’s hearing is examining one of the major risks to America’s
environmental and economic health climate change. It is having
tangible impacts in Massachusetts right now. My State loses land
to rising sea levels every year. Our iconic cod have been moving
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north as ocean temperatures warm and are contributing to the ex-
treme economic challenges facing Massachusetts fishermen and the
coastal communities that depend upon them.

Thankfully we already have many of the tools needed to prepare
for the impact of climate change and reduce the risk in the future.
Building upon natural coastal defenses will not only help protect
infrastructure on land but also provide benefits for the fishing and
tourism industries. Increasing the efficiency of our energy and
water use can help respond to climate change and lower utility
bills for our homeowners at the same time. Addressing climate
change means capitalizing on the trillion dollar clean energy oppor-
tunity that exists. Cleaning up and fortifying our aging, polluting
energy infrastructure could be the job creation engine of our time.
Eighty thousand Americans are already employed in the wind sec-
tor in our Country. That is about the same number of people that
mine coal in our Country today.

Solar is one of the fastest-growing sectors of our economy,
142,000 Americans are employee in solar, 24,000 new solar jobs
added to our economy last year. These are high-wage jobs, $23 an
hour on average. These are International Brotherhood of Electrical
Workers jobs, these are roofer jobs, these are jobs that our soldiers
are learning how to do when they return home. It has been clear
for years that we need to invest in America’s resilience to climate
change and our clean energy economy. Building climate-smart in-
frastructure and more wind and solar capacity will create jobs that
are good for saving creation at the same time.

Now, Dr. Holdren, let’s start with a basic analogy. If the current
State of scientific understanding of human beings’ influence on cli-
mate change is like a jigsaw puzzle, are most of the pieces still in
the box or have scientists put enough together to establish what
the picture is?

Mr. HOLDREN. I would say that most of the major pieces are in
place. We have an increasingly clear picture of how human activi-
ties are influencing the global climate. That picture has been re-
flected in not only the reports every several years of the Intergov-
ernmental Panel on Climate Change, contributed to by hundreds of
climate scientists from around the world, but regular reports by
our National Academies of Science, the academies of science of
every other major country that has an academy of science. And the
basic picture is that we know without question that the climate of
the earth is changing in ways that stand out sharply against the
backdrop of natural variations that have operated over millennia.
We know with very high confidence that the principal driver of
these recent changes has been human activities, above all, the
emission of heat-trapping substances, carbon dioxide, methane, ni-
trous oxide, black soot and others.

And we know with high confidence that those changes in climate
are already causing harm to human well-being in many forms and
many places. A number of them have been referred to already.
There are uncertainties surrounding the quantitative details in
many cases. Climate scientists are well aware of the importance of
measuring and quantifying uncertainty and working to reduce it
over time. But the uncertainties and the details that are not yet
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well understood do not obscure, do not implicate those fundamental
understandings which I just summarized.

Of course, we also work hard to try to create where we are head-
ed as well as where we have been. And that is harder. As often has
been said, predictions are difficult, particularly about the future.

Senator MARKEY. Yogi Berra.

Mr. HOLDREN. Yogi Berra. The uncertainties are greater looking
forward than in trying to match our understanding with what has
happened in the past. But we can have high confidence that as long
as the buildup of greenhouses gases continues that the kinds of dis-
ruption of global climate that we have seen already will only grow.
And the dimensions of the damage to human well-being associated
with that will grow apace.

Senator MARKEY. And I agree with you, the impacts are going go
become more severe, the solutions are going to be more costly. We
have to basically accept the fact that the pieces of the puzzle are
in place.

I thank you, Mr. Chairman.

Senator WHITEHOUSE. Senator Vitter.

Senator VITTER. Thank you, Mr. Chairman. I would just ask
unanimous consent that my opening statement be in the record.

Senator WHITEHOUSE. Without objection.

Senator VITTER. Thank you. And thank you, gentlemen, for being
here, and for your work.

Director Ashe, I wanted to ask you, is your agency currently en-
gaged in consultation related to the EPA’s proposed New Source
Performance Standards for power plants?

Mr. AsHE. We are engaged in consultation with EPA over their
proposed rules under Section 316(b), the Clean Water Act, yes.

Senator VITTER. And how would you describe that level of con-
sultation? Is it the formal consultation process?

Mr. ASHE. It is a formal consultation process, yes, sir.

Senator VITTER. And how extensive has that been specifically
with regard to New Source Performance Standards for power
plants?

Mr. AsSHE. I am not certain how to answer your question. I am
not sure what you are looking for. We have been engaged in con-
versation with EPA.

Senator VITTER. Let me back up, because I think we are talking
about two different things. I am talking about New Source Per-
formance Standards for power plants, which is separate from
316(b). So with regard to endangered species, are you engaged in
consultation with EPA on New Source Performance Standards?

Mr. AsHE. I do not believe that we are, sir. I will have to check
and make sure of that, but I do not believe that we are.

Senator VITTER. If you can check and submit that follow—up for
the record. Assuming you are correct, and you are not, why aren’t
you? You don’t think this has any potential impact on endangered
species?

Mr. AsHE. The obligation for consultation, Senator, is on the ac-
tion agency. So EPA would determine whether a consultation was
necessary and they would provide us with a biological assessment,
which then would be the basis for a biological opinion. So your
question is appropriately directed to the action agency.
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Senator VITTER. OK, I will direct it to them. But I would point
out that, for instance, in contrast to that, you are definitely in-
volved in Section 7 consultation, for instance, in the cooling water
intake rule of EPA.

Mr. AsHE. Correct, 316(b).

Senator VITTER. Was that initiated by EPA?

Mr. ASHE. It was.

Senator VITTER. OK. Now, I would also point out, in that sce-
nario, they are considering alternatives, all of which, both of which,
I think there are two big alternatives, have a beneficial impact on
endangered species. The discussion is more or less how big the ben-
eficial impact is, is that correct?

Mr. AsHE. No, sir, the discussion is that permit framework under
Section 316(b) would authorize the use of cooling waters, which will
have a significant effect on threatened and endangered species. So
the discussion is about minimizing and avoiding those potential im-
pacts and reasonable and prudent measures that the EPA and
State-delegated programs could take.

Senator VITTER. The point is, all the alternatives being consid-
ered are benefits compared to the status quo on endangered spe-
cies.

Mr. AsHE. That is the purpose of a consultation, is to determine
and to determine what measures can be taken by EPA within its
Clean Water Act authorities to avoid and minimize the take of en-
dangered species. Probably, sir, since the 1970’s and the passage of
the great environmental laws in the 1970’s, everything the govern-
ment does makes life better under the Clean Water Act, under the
National Forest Management Act, under the Clean Air Act. The
question is not whether it is one increment better. The question is,
can EPA within its discretion undertake reasonable and prudent
measures to improve the likelihood that species will be recovered.

Senator VITTER. Let’s go back to that standard with New Source
Performance Standards. Because New Source Performance Stand-
ards fundamentally are going to shift power supply sources for en-
ergy. And to the extent it shifts it, for instance, to wind, it takes
up a whole lot more land footprint than existing sources. Is that
not likely to have a major potential impact on endangered species?

Mr. ASHE. Again, sir, it is not for me to determine. It is for the
action agency to determine in looking at their action. You are ask-
ing me a completely hypothetical question.

Senator VITTER. It is not hypothetical. It is going on, and you are
the top lead actor in the Federal Government who is supposed to
be concerned about endangered species essentially, correct?

Mr. AsHE. I am concerned about them.

Senator VITTER. OK. So it is not hypothetical. The question is,
if we are shifting power supply to things that take up a whole lot
more land, could that have an impact on endangered species?

Mr. ASHE. It could, theoretically, have an impact on endangered
species. It could.

Senator VITTER. Therefore, would it be appropriate in your opin-
ion, I understand you don’t initiate this legally, but therefore, as
the person who is charged with thinking about endangered species
in the Federal Government, would it be appropriate to think about
that through a formal consultation process?
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Mr. AsHE. It is appropriate any time an action agency is taking
an action for them to consider the effect of their action on endan-
gered species. In fact, they have an obligation to do so under the
Endangered Species Act. But it is their call.

Senator VITTER. It is the legal responsibility, it is their call. I am
asking the question, are they making the right call by not initi-
ating any consultation process with you on the matter?

Mr. AsSHE. That is not for me to say, sir.

Senator VITTER. OK. If I could just wrap up, I think it is collec-
tively for us to say, and I think clearly, clearly this major rule-
making has a broad potential impact on endangered species. I
think clearly the lack of any consultation is completely inappro-
priate.

Senator WHITEHOUSE. Senator Sessions.

Senator SESSIONS. Thank you, Mr. Chairman. I appreciate the
opportunity to be with the subcommittee.

Thank you both for being here today. Dr. Holdren, you are the
Director of the Office fo Science and Technology Policy, called the
President’s top science advisor, commonly, and it is an important
office for sure. I would say you feel a responsibility to accurately
tell the American people the challenges and facts dealing with
science and technology in America.

Mr. HOLDREN. That is one of my responsibilities. But my first re-
sponsibility is giving the President accurate information about
science and technology, bearing on his decisions.

Senator SESSIONS. I understand that. On February 14th, during
a press conference at the White House, about the President’s trip
to California, where he was promoting or talking about a new $1
billion drought climate change fund, you stated, a, weather prac-
tically everywhere is being caused by climate change.

Mr. HOLDREN. That is not quite what I said, sir, but we will
come back to that.

Senator SESSIONS. You said more than that. Then you said “We
really understand a number of reasons that global climate change
is increasing the intensity and frequency and life of drought and
drought-prone regions.” Then you talked about “the connection be-
tween the increasing frequency and intensity of droughts and cli-
mate change.” You also asserted that severe droughts are “getting
more frequent, they are getting longer, they are getting drier,” and
that “we have seen droughts and drought-prone regions becoming
more frequent and more severe and longer.”

Will you stand by that?

Mr. HOLDREN. The one part I don’t stand by is the initial
quotation, because I said weather practically everywhere is being
influenced by climate change, not caused by climate change. And
I explained that as well in my opening statement here. What we
have done, we have warmed the surface of the earth, we have
warmed the surface of the oceans. That is influence climate and is
influencing weather everywhere.

Senator SESSIONS. The weather changes, we all know that, it has
since time immemorial. But do you stand by your statements that
droughts are getting more frequent, and getting longer and they
are getting drier and the other comments I made? And if so, cite
for us a scientific report or data that supports that.
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Mr. HOLDREN. I would be happy to do that. My statement was
that droughts are getting more severe in some regions. That is sup-
ported by the report of the Intergovernmental Panel on Climate
Change 2013. Its science basis supported by the National Climate
Assessment——

Senator SESSIONS. No, no, no. What you said, sir, you said, and
I am quoting here, the first quote I mentioned did mention
drought-prone regions. But you talked about the connection be-
tween increasing “frequency and intensity of drought and climate
change™ and you asserted that severe droughts are “getting more
frequent, they are getting longer and they are getting drier.”

Mr. HOLDREN. In some regions, and I would be happy to provide
you the scientific references. There is a long list of them.

Senator SESSIONS. Well, what about the United States of Amer-
ica?

Mr. HOLDREN. In the United States of America, droughts are get-
ting more severe in the American west and in the Colorado River
basin. We are experiencing in the Colorado River basin what looks
like probably the most severe drought in a thousand years. Cali-
fornia is heading for what looks like one of the most severe drought
in 500 years. And the data show that we are experiencing in the
western United States, we are experiencing one of the most——

Senator SESSIONS. Well, let me tell you what Dr. Pilkey said,
who sat in that chair you are sitting in today just a few months
ago, he is a climate impact expert, and he agrees that warming is
partly caused by human emissions. But he testified “It is mis-
leading and just plain incorrect to claim that disasters associated
with hurricanes, tornadoes, floods or droughts have increased on
climate change time scales either in the United States or globally.”
Dr. Roy Spencer at the University of Alabama testified “There is
little or no observational evidence that severe weather of any type
has worsened over the last 30, 50 or 100 years.” The American En-
terprise Institute evaluated the data and the National Oceanic and
Atmospheric Administration Palmer Drought Severity Index, are
you familiar with that?

Mr. HOLDREN. I am.

Senator SESSIONS. And they concluded “The Palmer Drought Se-
verity Index shows no trend over the record period beginning in
1895 in terms of drought. More areas in the United States have ex-
perienced an increase in soil moisture than a decline.” And the
IPCC of April of last year admitted their previous reports had been
in error, stating “Based on updated studies, conclusions regarding
global increasing trends in drought since the 1970’s were probably
overstated.” And the congressional Research Service, our own
group here, likewise finds that droughts haven’t been increasing.

Mr. HOLDREN. On your last point about global drought, of course
we know that in a warming world with evaporation increasing, pre-
cipitation also increases. More places are getting wetter than are
getting drier.

Senator SESSIONS. Oh, so we don’t have any drought?

Mr. HOLDREN. So when you say global drought, if I may finish,
when you say global drought, you are averaging out the places that
are getting drier and the places that are getting wetter. What I am
talking about is what has been happening in drought-prone re-
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gions. The first few people you quoted are not representative of the
mainstream scientific opinion on this point. And again, I will be
happy to submit for the record recent articles from Nature, Nature
GeoScience, Nature Climate Change, Science and others showing
that in drought-prone regions droughts are becoming more intense.

Senator WHITEHOUSE. The record will remain open for 2 weeks
after this hearing.

Senator SESSIONS. Mr. Chairman, I thank you and I thank the
witness. We expect that a taxpayer paid government official should
be very accurate and not advance a political agenda but tell us the
absolute facts.

Mr. HOLDREN. That is what I have been doing.

Senator SESSIONS. I look forward to getting that additional infor-
mation.

Mr. HOLDREN. Happy to provide it.

Senator WHITEHOUSE. Thank you very much, Dr. Holdren. Thank
you very much, Director Ashe.

We are pressed for time, because we have a vote at 3:30, so let’s
see how quickly we can get the next panel on, and I will urge them
to be particularly diligent about confining their remarks to the al-
lotted period of time, and we will see if we can get some questions
in.

Let’s swing right into action. I think you all heard the concerns
that I have about our timeframe. We have been squeezed up
against a vote that has been scheduled for 3:30. So we are going
to have to try to fit in what we can.

Let me start with Mr. Matson, who is the Vice President for Cli-
mate Adaptation, at Defenders of Wildlife. He directs Defenders’ ef-
forts to create and implement policies and strategies to safeguard
wildlife and habitat from the effects of climate change. He has a
BS in biology and geology from the University of Rochester, mas-
ters in environmental management from the Yale School of For-
estry and Environmental Studies, and his masters research focused
on biodiversity and management of the National Elk Refuge in Wy-
oming. Mr. Matson, please proceed. Your full statement will be
made a matter of record.

STATEMENT OF NOAH MATSON, VICE PRESIDENT FOR
CLIMATE ADAPTATION, DEFENDERS OF WILDLIFE

Mr. MATSON. Thank you, Mr. Chairman, Ranking Member
Inhofe. Again, my name is Noah Matson. I am the Vice President
for Climate Change Adaptation for Defenders of Wildlife, a national
non-profit conservation organization. Thank you for the opportunity
to provide input into this important hearing.

Asking your indulgement for a moment, imagine a country where
a single storm could kill almost 2,000 citizens and level over $100
billion worth of damage. Imagine a country where the majority of
its fruits and vegetables and crops are threatened because of a pro-
longed drought. Imagine a country where whole villages have to be
relocated and escape an eroding coast.

I am not talking about the Philippines, Namibia or the Maldives.
All these things have happened or are happening right here in
America, where Hurricane Katrina pummeled the Gulf Coast, Cali-
fornia’s 3-year long drought is shriveling crops and the Alaskan
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Native village of Newtok is making plans to move as its coast
washes away.

We are woefully unprepared for “natural disasters.” Even less
prepared as these and other disasters are magnified by a changing
climate. Preparing for responding and adapting to the impacts of
climate change is a moral and economic issue. Taking reasonable
steps now to prepare for the future will save lives, save jobs, save
money, save our communities and the nature that supports us.

In preparing for the future we need to look to nature to provide
many of the protective services we all need. We can reduce the risk
of flooding by restoring flood plains that naturally absorb and slow
flood waters. We can reduce the risk of water shortages and water
quality degradation by maintaining and restoring watersheds. We
can reduce the risk of wildlife by restoring forests near residential
areas to more fire-adaptive ecosystems.

Although nature can provide all these benefits to help protect our
communities, wildlife and ecosystems are also being negatively im-
pacted by climate change. Dr. Holdren and Dr. Ashe listed many
of these impacts, so I won’t repeat them. However, I personally
have seen the impacts on habitat first-hand in a number of na-
tional wildlife refuges, including Prime Hook National Wildlife Ref-
uge in Delaware. In 2009, a storm punched and breached the coast-
al dunes at the refuge, spraying saltwater into the refuge’s fresh-
water marshes, critical migratory stopover for tens of thousands of
ducks, gees and other migratory birds. The saltwater killed the
marsh, 4,000 acres in the span of a couple of years, as freshwater
marsh grasses were converted to open water, limiting the ability of
the refuge to provide for the migratory birds that depends on that
habitat.

The good news is the Federal Government, many State and local
communities are beginning to plan for the future, a future unlike
the past. The Obama administration is taking this issue seriously.
Not only is the Administration tackling the causes of climate
change head-on, limiting greenhouse gas emissions, the President
has also issued an executive order on preparing for climate change.

As described by Director Ashe, the Administration also released
the National Fish, Wildlife and Plants Climate Adaptation Strat-
egy. Since wildlife don’t know when they have crossed jurisdic-
tional boundaries, the intergovernmental approach is critical if we
are going to have any chance of helping species respond to climate
change, especially as they attempt to shift their ranges across the
landscape.

Despite these important advances, more needs to be done. Spe-
cifically, I urge the Congress to enact the Secure America’s Future
Environment Act. Mr. Chairman, your SAFE Act would protect
American communities, wildlife and natural habitat from the in-
creasingly destructive effects of climate change.

Two, providing funding. Congress should provide adequate fund-
ing to maintain and expand key Federal programs supporting ad-
aptation efforts and natural resources conservation. Three, we need
to prepare better for disasters. Protecting and restoring natural
systems is often the least expensive method of buffering commu-
nities against disasters, and therefore must be considered in dis-
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aster preparation and recovery. Finally, I urge you to protect large
connected landscapes to facilitate species movements.

On behalf of Defenders of Wildlife, I thank you for the oppor-
tunity to provide this input and I would be happy to take any ques-
tions. Thank you.

[The prepared statement of Mr. Matson follows:]
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Mister Chairman and members of the subcommittee, my name is Noah Matson and T am the Vice
President for Climate Adaptation for Defenders of Wildlife. Thank you for the opportunity to
provide input to the Committee on “Natural Resources Adaptation: Protecting ecosystems and
economies.”

My organization was founded in 1947 and is a national non-profit organization with more than 1
million members and supporters dedicated to the protection and restoration of all wild animals and
plants in their natural communities. I come befote you today to express our profound concern that
we stand at a crucial moment in our history when we must act, and act now, if we desire to protect
this natural heritage — the nation’s diverse fish and wildlife resources.

This hearing couldn’t come at a more important time. As a nation we are unprepared for extreme
weather events, “natural disasters”, and the growing impacts of climate change. Luckily, the federal
government, states, and local communities are beginning to take important steps to address this
critical issue, but much more needs to be done.

CLIMATE AND EXTREME WEATHER EVENTS ARE ALREADY IMPACTING SOCIETY

Hurricane Katrina sent 2 wall of water almost 30 feet high crashing into the Gulf Coast, pushing its
storm surge 12 miles inland, with disastrous consequences. It was one of our deadliest and costliest
storms, responsible for taking almost 2,000 lives and leveling over $100 billion in economic
damages. This damage was magnified by overheated ocean temperatures, rising sea levels, and
degraded coastal ecosystems that wete less able to absotb the powerful storm surge than in the past,
not to mention years of ignoring New Orleans and other nearby communities” vulnerabilities to such
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a storm event. And just last year, Hurricane Sandy inflicted damages almost as great in the
Northeast, damaging over 650,000 structures and displacing thousands of residents, many for over a
year.

Prolonged drought is crippling the nation’s agriculture sector. Drought in 2011 and 2012 cost
Oklahoma $2 billion in agricultural losses. The President recently visited California to survey the
damage and commit federal resources to addressing the state’s historic drought threatening a large
proportion of the nation’s fruit and vegetable crops. 2013 was the state’s driest year on record, a
third straight year of drought, and agricultural losses for 2014 are projected to reach $5 billion.

These impacts are only the “tip of the melting iceberg” of extreme events, from massive flooding to
massive wildfires, the nation has tecently experienced. In 2011, no fewer than 14 extreme-weather-
related events—each one causing damages in the billion-dollar range—hit the United States,
smashing the previous record of nine in 2008. These are disasters in large part because we have not
developed appropriate systems and policies to deal with them, especially disasters that are outside
historic average conditions.

ECOSYSTEMS CAN HELP US BE BETTER PREPARED FOR CLIMATE IMPACTS

We need to be better prepared for these and other climate-driven impacts and adapt to the new
reality of more extreme weather and the other equally daunting challenges of a warming planet. One
response to these impacts is technological ~ we can build bigger levees, higher dams and stronger
seawalls. These might protect some areas from larger rains and floods, but could also put other
communities at risk. Higher levees, for instance, funnel more water downstream, resulting in greater
flooding there, as well as catastrophic consequences should a levee fail. Moreover, in an era of
declining budgets at all levels of government, massive investments in “hard infrastructure” may not
be forthcoming even in the face of serious climate threats.

By preserving and rebuilding our “green” infrastructure—floodplains, wetlands, forests and other
natural components of our ecosystems that work together as a whole to provide “ecosystem
services” such as flood control and water filtration—we can harness nature to help provide
protection from extreme events.'

Harnessing the power of nature we can:

¢ Reduce the risk of flooding by restoring floodplains that naturally absorb and slow flood
waters.

¢ Reduce the risk of water shortages and water quality degradation by maintaining and
restoring water-system watersheds.

1 For more information and detailed case studies of the use of ecosystems for building climate resilience, see Delach,
Aimee. Harnessing Nature: The Ecosystem Approach to Climate Change Preparedness. 2012. Defenders of Wildlife.
Available at http:/ /www.defenders.otg/sites/ default/ files/publications/ harnessing-nature-the-ecosystem-approach-to-
climate-change-preparedness.pdf
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e Reduce the risk of heat stress associated with heat waves by planting shade trees, replacing
impervious surfaces with green spaces and restoring forests near built-up areas to lessen the
"heat island" effect.

® Reduce the risk of wildfire by restoring forests near residential areas to more natural fire-
adapted ecosystems.

¢ Reduce the risk of sea level rise and storm surge by maintaining and restoring coastal
wetlands and developing “living shorelines” instead of hard seawalls.

Natural ecosystems provide countless benefits and services to the nation, largely unnoticed.
According to the Outdoor Industry Association, outdoor recreation alone, enjoyed in natural areas,
suppotts over 6 million jobs and is a2 $646 billion industry, double the spending on pharmaceuticals
($331 billion).* Natural resources conservation supports over 660,000 jobs and stimulates $93
billion in direct economic activity.”

Nature matters. We pit jobs and industty versus the environment at our own peril. We directly
depend on the environment for our survival, our quality of life, and our economy. We need to take
a holistic view when planning for and responding to the impacts of climate change and increased
risks of natural disasters.

WILDLIFE AND ECOSYSTEMS ARE FEELING THE IMPACTS OF CLIMATE CHANGE

Nature is also in trouble. Some of the first signs of our changing planet are apparent through
changes we are seeing in wildlife populations. It is no exaggeration to say that all of the work that is
being done to conserve wildlife and its habitat, in North America and around the globe, is put at risk
by the potential consequences to wildlife of climate change.

Species are the proverbial canaries in the coal mine. And it is not just polar bears that are losing
ground. For example, moose populations from Maine to Minnesota have plummeted — driven
down by warm winters that have allowed ticks and other parasites to thrive.

The impacts on species ate often complex. Exotic, introduced mosquitoes in Hawaii are finding
more favorable conditions further upslope of Hawaii’s volcanic mountains, spreading deadly avian
malaria to many of Hawail’s endangered birds. Plants are blooming eatlier, like Washington’s cherry
blossoms, but species that depend on certain flowers aren’t always emerging from the winter at the
same tie causing mismatches in timing of these important life cycle events. Snowshoe hares turn
white in the late fall and brown in the spring in response to light, but with winters coming later and
snow melting eatlier than in the past, researchers are finding white hares on brown earth, making
them easy prey.

2 Qutdoor Industry Association. The Outdoor Recreation Economy. 2012. Available at

http:/ /www.outdoorindustry.org/advocacy/ recreation / resources.php

3 Southwick Associations. The Conservation Economy: Direct investments and contributions. 2013, Prepared for the
National Fish and Wildlife Foundation. Available at http:/ /www.avcrp.org/wp-content/uploads/2013/04/NFWF-
Conservation-Economy-Rpt-Southwick-3-11-2013.pdf
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Commercially important species are also in trouble. Oyster farms in the Pacific Northwest saw a 60
petcent drop in 2008 and crashed by 80 percent in 2009 as oyster shells were dissolved in the acidic
waters created by too much CO2 in the atmosphere. In the Norwest Atlantic Ocean, two thirds of
the commercially important fish stocks shifted their latitude and depth significantly between 1968-
2007 in response to increased sea temperatures, forcing fishing fleets to shift along with them at
great costs.*

Habitat is also being lost. In 2009, a storm punched a breach through coastal dunes at Primehook
National Wildlife Refuge in Delaware, spilling saltwater into the refuge’s freshwater marshes, critical
migratory stopover for tens of thousands of ducks, geese and other migratory birds. The saltwater
killed the marsh - 4,000 acres of freshwater marsh grasses were converted to open water - limiting
the ability of the refuge to provide for the migratory birds dependent on that habitat.

The impacts of climate change on species include:

e Direct effects of higher temperatures

® Sea and land ice and snowpack meltdowns

e Habitat shifts

* Heightened risks from invasive species and disease

e Rising sea levels -

¢ Longer droughts

®  Greater extremes in precipitation and/or flooding patterns

s Disruptions to the timing and patterns of seasonal cycles and migrations
¢ Excess carbon dioxide and ocean acidification

* Changes in ocean circulation patterns

Land and fish and wildlife managers need more resources to be able to detect and plan for these
types of changes and clear policy direction to implement necessary protective measures.

GROWING AWARENESS OF THE NEED FOR VIGOROUS POLICY RESPONSE

The good news is that the federal government, and many states and local communities are already
taking action.

The Obama administration is taking this issue seriously. Not only is the administration tackling the
causes of climate change head on, limiting greenhouse emissions from power plants and vehicles
and improving energy efficiency, the President has also issued an executive order (E.O. 13653) on
preparing for climate impacts. This important policy statement requires federal agencies to integrate
climate change preparedness into their programs, to evaluate and reduce the tisks of climate change
on theit missions and local communities, to coordinate their actions, and to support state, local,

4 Nye JA, Link JS, Hate JA, and Overholtz WJ. 2009. Changing spatial distribution of fish stocks in relation to climate
and population size on the Northeast United States continental shelf. Mar Ecol-Prog Ser 393: 111-29.
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tribal and private-sector efforts to improve climate preparedness and resilience. The executive order
recognizes the importance of “natural infrastructure,” safeguarding natural resources, and managing
lands and waters for climate resilience. Too many of our federal lands and water projects have not
assessed or planned for the impacts of climate change, and this execative order is a critical first step
in addressing this deficiency.

The administration also released the National Fish, Wildlife and Plants Climate Adaptation Strategy.
This unprecedented effort was led by a steering committee of over 16 federal agencies, 5 states fish
and wildlife agencies, and 2 tribal conservation commissions making it the first national-level
intergovernmental climate adaptation strategy in