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HEARING CHARTER

SUBCOMMITTEE ON ENERGY AND ENVIRONMENT
COMMITTEE ON SCIENCE AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVES

Expanding Climate Services at the

National Oceanic and Atmospheric

Administration (NOAA): Developing
the National Climate Service

TUESDAY, MAY 5, 2009
10:00 A.M.—12:00 P.M.
2318 RAYBURN HOUSE OFFICE BUILDING

Purpose

On Tuesday, May 5, 2009 the Subcommittee on Energy and Environment of the
Committee on Science and Technology will hold a hearing on Expanding Climate
Services at the National Oceanic and Atmospheric Administration (NOAA): Devel-
oping the National Climate Service.

The purpose of the hearing is to hear expert testimony on options for expanding
the delivery of climate services by the National Oceanic and Atmospheric Adminis-
tration (NOAA). The hearing will also explore the role of other federal agencies in
building a national infrastructure to deliver climate information to support the de-
velopment of national, regional and local strategies to adapt to climate variability
and change.

Witnesses
Panel 1

Dr. Jane Lubchenco, Under Secretary, National Oceanic and Atmospheric
Administration, U.S. Department of Commerce. Dr. Lubchenco will discuss the
current climate services available through NOAA’s various programs and offices; the
agencies’ plan for internally organizing a National Climate Service; and how and to
whom services are delivered.

Panel IT

Dr. Arthur DeGaetano, Director, Northeast Regional Climate Center
(NRCC). Dr. DeGaetano will discuss the products and services of the regional cli-
mate centers, specifically the Northeast Regional Climate Center. Dr. DeGaetano
will also discuss regional data users and give examples of how the NRCC services
influence regional management and climate decisions.

Dr. Eric J. Barron, Director, National Center for Atmospheric Research. As
Chairman of the Climate Service Tiger Teams Coordinating Committee, Dr. Barron
will discuss how current climate services are organized and the potential impact of
a coordinated, national climate service. In addition, Dr. Barron will discuss different
organizational scenarios for a national climate service, as outlined in the Tiger
Team Coordinating Committee and the National Academy of Sciences (NAS) Report.

Dr. Philip Mote, Director, Oregon Climate Change Research Institute and
Oregon Climate Services and Professor, College of Oceanic and Atmos-
pheric Sciences, Oregon State University. Dr. Mote will discuss the role of the
Regional Integrated Sciences and Assessments (RISAs) in delivering climate serv-
ices. Dr. Mote will also discuss how the RISAs interface with NOAA, other agencies,
Regional Climate Centers, State climatologists, NGOs, and the private sector.

Mr. Richard J. Hirn, General Counsel and Legislative Director, National
Weather Service Employees Organization. Mr. Hirn will discuss the National
Weather Services’ role in delivering climate service to the Nation and how these
services are coordinated with other agencies, the private sector, Regional Integrated
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Science and Assessments (RISAs), Regional Climate Centers, State climatologists,
and NGOs.

Panel II1

Dr. Michael L. Strobel, Director, National Water and Climate Center, Nat-
ural Resources Conservation Service (NRCS), United States Department of
Agriculture (USDA). Dr. Strobel will discuss NRCSs role in delivering climate
services and products to the Nation and how this interfaces with the services of
NOAA and other agencies. Dr. Strobel will also discuss the users of the services
USDA provides and how a national climate service would impact USDAs climate
service.

Mr. David Behar, Deputy to the Assistant General Manager, San Francisco

Public Utilities Commission and Staff Chairman, Water Utility Climate Alli-

ance. Mr. Behar will discuss what climate services and products the San Francisco

Public Utilities Commission utilizes; how these services are delivered; and how

‘(cihese climate services and products influence the city’s operations and management
ecisions.

Mr. Paul Fleming, Manager, Climate and Sustainability Group, Seattle Pub-
lic Utilities. Mr. Fleming will discuss how the Regional Integrated Sciences and
Assessments (RISAs) deliver climate services and products to the Seattle Public
Utilities, and how these climate services and products then influence their oper-
ations and management decisions.

Dr. Nolan Doesken, State Climatologist for Colorado, and Senior Research
Associate, Colorado State University. Dr. Doesken will discuss the climate serv-
ices and products produced at State climate offices and explain who uses this infor-
mation. He will also discuss the State climate offices’ relationship with the Regional
Climate Centers, the Regional Integrated Sciences and Assessment (RISA) program,
and the NOAA Climate Program office.

Background

Multiple actors in society, from individuals to businesses to the government, rely
on weather and climate information to make decisions. The United States recog-
nized that a well-functioning society needed this kind information and in 1890, the
first law was passed to authorize the creation of a weather bureau to track the
weather and provide warnings and forecasts. Since that time, our ability to monitor
and forecast the weather and, therefore to understand the climate has expanded
dramatically, and the need for information about weather and climate has also ex-
panded. Satellite-based information, improvements and expansion of ground-based
and ocean-based observation networks, availability of faster, more advanced com-
puters, and improved models of climate and weather phenomenon allow the Na-
tional Weather Service (NWS) to provide more accurate weather forecasts, longer
lead times for severe storms, and more reliable information about fluctuations and
patterns of weather over intra-annual and inter-annual, decadal and longer time
scales—or climate.

Weather is the short-term variation in the state of the atmosphere that occurs in
periods from minutes to weeks at specific locations. It results from the combination
of temperature, humidity, precipitation, cloud cover, visibility and wind speed. Cli-
mate is the average weather conditions for a location over a period of decades (30
years, commonly) plus statistics of weather extremes.

Over these decadal periods, scientists look for patterns of variability and cycles
in climate. One of the best known cycles is associated with shifts in the winds and
ocean temperatures in the equatorial Pacific Ocean that result in the El Nino and
La Nina cycles. Climate change is discussed in the context of years, decades or cen-
turies. Cycles of variability are monitored and studied to determine possible shifts
in long-term climate that are more permanent.

Increasing impacts of a changing climate demonstrate the need for information to
support adaptation decisions. Climate variability and change are important for a
wide range of human activities and natural ecosystems. Federal resource managers,
State, local, and tribal governments, and the private sectors all recognize that a
changing climate greatly impacts their ability to plan for tomorrow.

The National Oceanic and Atmospheric Administration (NOAA) is the leading pro-
vider of weather and climate information to the Nation and the world. Climate
sciences have made major advances during the last two decades. NOAA has begun
to extend climate science to address decision-relevant questions and build capacity
to anticipate, plan, and adapt to climate variability and change. NOAA is providing
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climate forecasts and support for planning and management decisions by other fed-
eral agencies and by State, local and tribal governments, the private sector and the
public. Through programs such as the National Integrated Drought Information
System (NIDIS), NOAA is expanding its delivery of climate information. Forecasts
of El Nino and La Nina cycles, production of seasonal hurricane outlooks, production
of monthly wildfire outlooks, and projections of snowpack and snow-melt are all ex-
amples of climate products that different user-groups are requesting and relying
upon to respond to conditions that impact a wide array of economic and social activi-
ties including agriculture, the need for emergency management resources, resource
management, and projections of energy demand.

The Bush Administration announced its intention to create a National Climate
Service in 2008, and requested the NOAA Science Advisory Board (SAB) examine
four options for organizing a National Service. Two options focused on creating the
Service at NOAA and the other two options examined other organizational struc-
tures with a NOAA role, but not a NOAA lead.

Some of the key issues going forward are: the consideration of how services will
be provided at the regional, State, and local levels to all potential users of climate
information; what role will NOAA play in a National Climate Service; what type of
interagency structure should coordinate the development and delivery of climate
services by federal agencies; what is the role of other climate service providers in-
cluding State and local governments; the private sector; universities; and other non-
governmental organizations.

Production and Delivery of Climate Services by NOAA

The current structure at NOAA providing climate services is essentially the same
structure that provides weather forecasting services. As discussed earlier, informa-
tion about climate is built upon repeated, comparable observations of the weather
in a given location over time. Information about climate has also grown as the num-
ber, distribution, type and quality of observations have grown. The primary line of-
fices at NOAA that support climate services are the National Weather Service, the
National Environmental Satellite, Data and Information Service and the Office of
Oceanic and Atmospheric Research. Observations and information provided by other
NOAA line offices and by other federal agencies and the academic community also
contributes to these efforts. The roles of each of these are described briefly below.

National Weather Service (NWS)

The National Weather Service (NWS) provides and wide array of weather and cli-
mate services every day for the U.S. and other nations in accordance with its funda-
mental missions to support: “the forecasting of weather, the issue of storm warn-
ings, . . ., the distribution of meteorological information in the interests of agri-
culture and commerce, and the taking of such meteorological observations as may
be necessary to establish and record the climatic conditions of the United States.”?!

NWS operates and maintains a network of observing stations and provides oper-
ational weather and climate services through its regional centers and the 122
Weather Forecast Offices (WFO) and the River Forecast Offices (RFO) distributed
throughout the Nation. The National Center for Environmental Prediction (NCEP)
develops weather and climate forecast models and tools and is responsible for
transitioning new models and tools to operations. The Climate Prediction Center
(CPC) provides weather and climate products that span time scales from days (e.g.,
six- to ten-day Outlook) to months (90-day Outlook). CPC also provides the U.S.
gIazards Assessment and Drought Assessments and the El Nifo and La Nina pre-

ictions.

NWS provides information to other federal agencies to support their weather and
climate-related work and to private sector weather providers who develop special-
ized forecast products for distribution to businesses and the public. NWS also inter-
acts with the international community through cooperative programs of the World
Meteorological Organization.

National Environmental Satellite, Data and Information Service (NESDIS)

The National Environmental Satellite, Data, and Information Service (NESDIS)
operate the geostationary and polar weather satellites from which we obtain a wide
array of observations. NESDIS receives data from the satellites, analyzes these
data, provides the accompanying metadata (i.e., supporting information that de-
scribes key characteristics of data and how they were collected), and distributes

~ 115 U.S. Code Section 313 from the 1890 Organic Act establishing the National Weather Serv-
ice.
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data products to NWS and other NOAA line offices and non-federal users for use
in weather and climate models. NESDIS provides data services and support for all
of NOAA and for other federal agencies. The National Climatic Data Center pro-
vides for the long-term archiving of weather and climate data. NESDIS supports
data product development to improve final weather and climate forecast products.

Office of Oceanic and Atmospheric Research (OAR)

The Office of Oceanic and Atmospheric Research (OAR) conducts the majority of
NOAA’s in-house research through its seven laboratories. The research is organized
under three major categories: weather and air quality, climate, and ocean and coast-
al resources. In addition to their in-house research, many of the laboratories work
collaboratively with universities and other non-governmental research organizations
through formal agreements. OAR’s research supports the operational missions of the
other line offices at NOAA, and they work cooperatively with other federal research
agencies. The advanced computational work, model development, observations, at-
mospheric and oceanic research done by OAR has enabled NOAA to expand the
types and improve the quality of climate services they deliver.

Climate Program Office

The 1978 National Climate Program Act directed the Secretary of Commerce to
establish a National Climate Program Office. The operation and scope of duties of
this office have varied since that time. Currently, the Climate Program Office (CPO)
is located in the Ocean and Atmospheric Research line office and it provides stra-
tegic guidance and oversight of the Agency’s climate programs.

NOAA Partnership Programs

NOAA supports programs in partnership with other governmental and non-gov-
ernmental organizations here in the U.S. and internationally that develop and de-
liver climate services. In addition to NOAA’s in-house research done through OAR
and through the other line offices, NOAA supports research through grants and co-
operative agreements with universities. NOAA currently supports 21 Cooperative
Institutes in 17 states. A number of these are engaged in weather and climate re-
search (e.g., Cooperative Institute for Climate Studies—Univ. of MD; Cooperative
Institute for Meteorological Satellite Studies—Univ. of WI). Some of the other orga-
nizations that are working with NOAA to develop and deliver climate services are
described briefly below.

Regional Climate Centers

There are six Regional Climate Centers (RCCs) overseen by the National Climate
Data Center of NESDIS. The Centers are a federal-State partnership to provide cli-
mate data and information at the State and local level. The RCCs work with
NESDIS to maintain the national climate data record archive and support regional
climate monitoring and applied climate research. They maintain and provide access
to the Applied Climate Information System, a climate data management system
that facilitates collection and dissemination of climate data. The Centers often work
with the network of State climatologists to facilitate exchange of data and to develop
and deliver local and regional climate services.

Regional Integrated Sciences and Assessments (RISA) Program

The Regional Integrated Sciences and Assessments (RISA) Program was estab-
lished by NOAA through OAR about 10 years ago. There are nine RISA offices lo-
cated throughout the country. The offices are based at universities and are designed
to deliver applied research on climate to decision-makers in formats that are readily
applicable to regional and local situations. They provide assessments of impacts on
the transportation sector, agriculture, coastal communities and human health. Feed-
back on current products and requests for new products come from the stakeholder
community to the RISA offices and help to shape the research agenda to deliver
what is needed.

Other Federal Agency Partnerships

NOAA is the primary provider of weather and climate information for the Nation;
however, there are many other federal agencies that provide climate services
through their own network of field offices. The specific climate services provided are
developed by these other agencies with support from NOAA. The distributed inter-
agency system that has developed provides a wide array of services delivered at the
local and regional level. However, the coordination for this system is not formalized
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in a holistic way. Several examples of programs for delivering climate services by
federal agencies other than NOAA are provided below.

NOAA provides information to many other federal agencies and in some cases, re-
ceives data and information from the observing equipment and stations maintained
by other federal agencies. USDA’s Natural Resource Conservation Service (NRCS)
operates the National Water and Climate Center to provide support for natural
resource management at the level of river basins, watersheds and farm fields. NRCS
is both a recipient of information from NOAA and a provider. They collect data on
snowpack and soil characteristics through the Snowpack Telemetry and Soil Climate
Analysis Network that is shared with other federal agencies including NOAA. NRCS
utilizes data from these sources to develop climate services tailored to the needs of
their traditional constituencies.

The Joint Agricultural Weather Facility is located in the Chief Economists
Office at USDA. The World Board on Agriculture and NOAA established this Facil-
ity in 1977 to monitor the weather and climate and to assess the potential impacts
on the yield of major crops around the world. They provide a number of climate
products including a monthly review of weather highlights, an annual crop produc-
tion review, and weekly soil temperature maps.

NOAA also provides support for the National Interagency Fire Center (NIFC) in
Boise, ID in cooperation with eight other agencies of USDA and the Department of
Interior (DOI). The NIFC provides support to federal agencies, State and local gov-
ernments and the public in the preparation and mobilization of resources to prevent
and fight wildfires. The Center produces monthly and three-month seasonal trend
forecasts of fire potential for the U.S. The Center holds workshops each year to de-
velop their assessments.

Private Sector Climate Services

Private Sector weather providers play a vital role in weather and climate fore-
casting. Their extensive radio and television outlets are the primary source of
weather and climate information for the public. Private weather providers also de-
liver specifically tailored forecast products to individual customers using a combina-
tion of publicly available weather and climate data from NOAA augmented with ob-
servations and information from their own networks. As in the case of current
weather and climate forecasting, private sector weather providers will continue to
play an important role in refining and expanding the array of climate services avail-
able to specific customers and to the public.
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Chair BAIRD. Good morning and welcome. Our hearing will now
come to order.

I want to thank our witnesses and my colleagues and the panel,
as well as staff, and the folks, other people in the audience.

Our hearing today is on developing a National Climate Service.
We will discuss the need for climate services, the type of services
being delivered, and options for meeting the increased demand for
climate information. As we all know, climate affects all of us every
day in communities across the country. As our ability to under-
stand and recognize climate cycles and patterns has grown, so has
the demand for more climate information.

This committee passed legislation in the 107th Congress, au-
thored by Representative Hall, to expand climate services by au-
thorizing the National Integrated Drought Information Service, or
NIDIS. Droughts have taken an increasing toll on individuals, nat-
ural resources, and businesses in recent years, and these impacts
have not been confined to the Western U.S. The Southeastern U.S.
has experienced persistent drought conditions that still have not
been completely alleviated in all areas. The severe shortage of
water drove power plants to temporary shutdown, created financial
hardships for recreational businesses, and loss in crop yields for
farmers.

Without some ability to predict the intensity and duration of
these climatic events, State and local governments cannot develop
plans to respond to them. That is why we need climate services.
There are many examples where climate predictions have been use-
ful in making important decisions. In our part of the country, the
Pacific Northwest, data on snowpack provides critical information
to decision-makers and water managers about the likely avail-
ability of water through the spring and summer months.

The long-term data records that we have acquired through years
of monitoring the weather indicate that climate is changing.
Whether you believe this is due to greenhouse gases or to natural,
long-term shifts in climates, we still need to understand the phe-
nomenon and adapt to it. Therefore, it is in our best interests to
structure a service that will utilize expertise to develop information
that will not only support us nationally, but at the regional and
local scale, where adaptation and response plans can best be imple-
mented.

Today, we will hear from witnesses who deliver climate services,
and from those who use them. I look forward to hearing their rec-
ommendations for refining and expanding climate service to better
address the needs of communities, businesses, and individuals for
climate information that will reduce their vulnerability to weather
and climatic events. I also look forward to hearing from the Admin-
istrator of NOAA, Dr. Lubchenco, about the Administration’s plans
for improving the delivery of climate services to the country. We
may not be able to control the weather and climate, but we can
prepare for it and adapt to it, if we know what we are facing.

With that, I look forward to the testimony we will receive today.
I want to thank our witnesses, and now recognize the distinguished
Ranking Member, Mr. Inglis, for his opening remarks.

[The prepared statement of Chair Baird follows:]
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PREPARED STATEMENT OF CHAIR BRIAN BAIRD

Good morning and welcome to today’s hearing on Developing a National Climate
Service. Today we will discuss the need for climate services, the type of services
being delivered, and options for meeting the increased demand for climate informa-
tion.

Climate affects all of us everyday in communities across the country. As our abil-
ity to understand and recognize climate cycles and patterns has grown, so has the
demand for more climate information. This committee passed legislation in the
107th Congress authored by Representative Hall to expand climate services by au-
thorizing the National Integrated Drought Information Service or NIDIS.

Droughts have taken an increasing toll on individuals, natural resources, and
businesses in recent years and, these impacts have not been confined to the western
U.S. The Southeastern U.S. has experienced persistent drought conditions that still
have not been completely alleviated in all areas. The severe shortage of water drove
power plants to temporarily shut down, created financial hardships for recreational
businesses, and loss in crop yields for farmers.

Without some ability to predict the intensity and duration of these climatic
events, State and local governments cannot develop plans to respond to them. That
is why we need climate services.

There are many examples where climate predictions have been useful in making
important decisions.

In my part of the country, data on snowpack provides critical information to deci-
sion-makers and water managers about the likely availability of water through the
spring and summer months.

The long-term data records that we have acquired through years of monitoring
the weather indicate the climate is changing. Whether you believe this is due to
greenhouse gases or due to natural long-term shifts in climate, we need to under-
stand this phenomenon and adapt to it. Therefore, it is in our best interest to struc-
ture a service that will utilize our expertise to deliver information that will not only
support us nationally, but at the regional and local scale where adaptation and re-
sponse plans can best be implemented.

Today we will hear from witnesses who deliver climate services and from those
who use them. I look forward to hearing their recommendations for refining and ex-
panding climate services to better address the needs of communities, businesses and
individuals for climate information that will reduce their vulnerability to weather
and climate events.

I also look forward to hearing from the Administrator of NOAA, Dr. Lubchenco,
about the Administration’s plans for improving the delivery of climate services to
the country.

We cannot control the weather and climate, but we can prepare for it and adapt
to it if we know what we are facing.

With that, I look forward to the testimony we are going to receive today. I want
to thank all of our witnesses for participating in this important hearing. I now rec-
ognize our distinguished Ranking Member Mr. Inglis for his opening remarks.

Mr. INGLIS. Thank you, Mr. Chairman. Thank you for holding
this hearing.

While Congress continues to debate the right way to reduce our
greenhouse gas emissions and limit future anthropogenic changes
to our climate, farmers, water managers, land use planners, and
other decision-makers are trying to plan for the impacts of climate
change that we can expect over the next few decades.

We have a lot of work to do to provide them with the information
they need. NOAA has done a good job of identifying existing capa-
bilities and launching the process of constructing a National Cli-
mate Service at the federal level. In addition, the Science Advisory
Board’s Report, “Options for Developing a National Climate Serv-
ice,” highlight the challenge of coordinating the unique roles of sev-
eral federal agencies.

I am interested in learning more about how we can marry federal
services with research universities and State climatology offices, to
keep the focus on local users. Existing climate information services
aim to provide tools for seasonal and yearly planning. In South
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Carolina, we use this information to decide what crops to plant,
how to manage our water supply, and whether we can expect forest
fires, like the ones that raged on our coast last month.

The testimony we are going to hear today highlights the critical
importance of this information. The challenge is also expanding
services and provide accurate information to a wide variety of
users, for both short- and long-term decision-making. We also need
to have a serious discussion about resources at NOAA. Existing ob-
servation and monitoring networks need to be updated. Computing
capabilities are insufficient for local modeling, and information de-
liver%r needs to be improved to get the right information to the right
people.

These efforts won’t be inexpensive, and we need to identify those
needs now.

Thank you again, Mr. Chairman, for holding this hearing, and
thank you to the witnesses for appearing here. I look forward to
learning about our progress toward a National Climate Service,
and what obstacles remain.

[The prepared statement of Mr. Inglis follows:]

PREPARED STATEMENT OF REPRESENTATIVE BOB INGLIS

Good morning and thank you for holding this hearing, Mr. Chairman.

While Congress continues to debate the right way to reduce our greenhouse gas
emissions and limit future anthropogenic changes to our climate, farmers, water
managers, land use planners, and other decision-makers are trying to plan for the
impacts of climate change that we can expect over the next few decades. We have
a lot of work to do to provide them with the information they need.

NOAA has done a good job of identifying existing capabilities and launching the
process of constructing a National Climate Service at the federal level. In addition,
the Science Advisory Board’s report, Options for Developing a National Climate
Service, highlights the challenge of coordinating the unique roles of several federal
agencies. I'm interested in learning more about how we can marry federal services
with research universities and State climatology offices to keep the focus on local
users.

Existing climate information services aim to provide tools for seasonal and yearly
planning. In South Carolina, we use this information to decide what crops to plant,
how to manage our water supply, and whether we can expect forest fires like the
one that raged on the coast last month. Mr. Fleming, your testimony highlights the
critical importance of this information. The challenge is to expand these services
and provide accurate information to a wide variety of users for both short- and long-
term decision-making.

We also need to have a serious discussion about resources at NOAA. Existing ob-
servation and monitoring networks need to be updated, computing capabilities are
insufficient for local modeling, and information delivery needs to be improved to get
the right information to the right people. These efforts won’t be inexpensive and we
need to identify those needs now.

Thank you again, Mr. Chairman, and thank you to the witnesses. I look forward
to learning about our progress to a National Climate Service and what obstacles re-
main.

Chair BAIRD. I thank you, Mr. Inglis.
[The prepared statement of Mr. Costello follows:]

PREPARED STATEMENT OF REPRESENTATIVE JERRY F. COSTELLO

Good Morning. Thank you, Mr. Chairman, for holding today’s hearing on the de-
velopment of a National Climate Service.

Among the many challenges posed by climate change, one of the most important
to address will be how these changes will impact our resources. Without workable
information about the impacts of climate change, I am concerned our farms and in-
dustries will be unable to plan for the future.

Currently, a variety of NOAA offices and programs make and distribute pre-
dictions about climate changes for a range of customers. Should Congress choose to
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develop a National Climate Service, the new program would need to be coordinated
and efficient. Congress should work with NOAA and other stakeholders to ensure
that this national service is quickly developed and works with the programs already
in place. I am interested to hear from Dr. Lubchenco what she believes will be the
most efficient means of consolidating and streamlining our current programs into
a National Climate Service.

It also will be important for a National Climate Service to provide useful, work-
able information to a variety of customers in different regions and different indus-
tries across the country. I am interested in hearing from the current providers of
climate predictions on how a coordinated National Climate Service will enhance the
programs currently in place. I would also be interested to hear their recommenda-
tions for streamlining the current system without diminishing or cutting back cur-
rent programs. Finally, I am interested to hear from the utility companies how Con-
gress and this subcommittee can best develop a program that suits your needs and
continues to provide necessary information.

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

Panel 1

Chair BAIRD. It is really a pleasure now to be able to introduce
Dr. Jane Lubchenco at her first visit to this committee. I am sure
it will be the first of many to come, and I thank you very much
for your time.

New Administrators are—Administrators are always busy, but
especially at the start of a new Administration, and we would very
much respect your time. But I do want to take the time for my col-
leagues and for members of the audience and others to be aware
of just how impressive the resume of our new Director of NOAA is.

Dr. Jane Lubchenco, a marine ecologist and environmental sci-
entist, is the ninth Administrator of NOAA. Her scientific expertise
includes oceans, climate change, and interactions between the envi-
ronment and human wellbeing. Raised in Denver, she received a
B.A. in biology from Colorado College, an M.S. in zoology from the
University of Washington, and a Ph.D. in ecology from Harvard
University. While teaching at Harvard from 1975 to *77 and Oregon
State from ’77 to 2009, she was actively engaged in discovery, syn-
thesis, communication, and application of scientific knowledge. Dr.
Lubchenco has studied marine ecosystems around the world, and
championed the importance of science and its relevance to policy-
making and human well-being.

A former President of the American Association for Advancement
of Science, the International Council for Science, and the Ecological
Society of America, she served ten years on the National Science
Board, which this committee knows is basically the Board of Direc-
tors for NSF. From 1999 to 2009, she led a large four university
interdisciplinary team of scientists, investigating the large marine
ecosystems along the coast of Washington, Oregon, and California.
She has a special interest in arctic ecosystems.

Her scientific contributions include eight publications which are
considered science citation classics. She is one of the most highly
cited ecologists in the world. She is an elected member of the Na-
tional Academies of Sciences, the American Academy of Arts and
Sciences, the American Philosophical Society, and the Royal Soci-
ety. She has received numerous awards, including a MacArthur Ge-
nius Fellowship. Why don’t we ever get—mno, don’t answer that
question. Nine honorary degrees, the 2002 Heinz Award in Envi-
ronment, the 2005 AAAS Award for Public Understanding of
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Science and Technology, the 2008 Zayed International Prize for the
Environment. She has also served on the Pew Oceans Commission
and the Joint Oceans Commission Initiative, and the Aspen Insti-
tute Arctic Commission. Clearly someone who is totally unqualified
for the position. Remarkable resume, the latter was a joke.

This is an extraordinarily well qualified, impressive individual.
We are grateful for your time and your expertise, and in respect
for that time, and the various demands, I have asked that you be
solo up today, so we can move quickly through what you have to
say and our questions, and then, we will recognize other panels as
follows.

So, with that, as witnesses should know, we will have five min-
utes for your spoken testimony. We have received your written tes-
timony, and then, following your testimony, Dr. Lubchenco, we will
alternate between the two sides.

Thank you, and please begin.

STATEMENT OF DR. JANE LUBCHENCO, UNDER SECRETARY
OF COMMERCE FOR OCEANS AND ATMOSPHERE; ADMINIS-
TRATOR, NATIONAL OCEANIC AND ATMOSPHERIC ADMINIS-
TRATION (NOAA)

Dr. LUBCHENCO. There we go. Is that on? Thank you, Chairman
Baird, Ranking Member Inglis. It is indeed a great pleasure for me
to be here, and I too look forward to strong, productive, ongoing
interactions with the Subcommittee and the Full Committee. So,
thank you for your warm welcome.

I am here today to discuss some of the benefits of the National
Climate Service, and what it could provide to the Nation, as we
work to adapt to a changing climate. I will also share with you our
vision for how NOAA will work with other government agencies,
the Executive Office of the President, and a diversity of public and
private sector partners to help shape the National Climate Service,
one that builds on existing capabilities, but also leverages the ca-
pacities of a range of federal agencies and other partners to develop
new and vitally useful information services and delivery mecha-
nisms.

The Nation has already benefited from a sustained federal and
extramural partnership and collaborations aimed at documenting
and understanding climate change. Federal interagency collabora-
tions, such as the climate change research efforts of the U.S. Cli-
mate Change Science Program and the U.S. Global Change Re-
search Program, have produced state-of-the-art guidance through
21 synthesis and assessment products in the forthcoming “State of
Knowledge Report on Global Climate Change Impacts in the U.S.”

We are indeed very proud of these achievements. Reports like
these do an outstanding job of synthesizing existing scientific infor-
mation. They do not, however, even begin to deliver all of the guid-
ance now being sought by decision-makers from private and public
sectors from local to international levels. To fill this void, a number
of efforts have arisen to provide some climate services, and you will
hear about many of those today.

Each of these is important, but collectively, they are insufficient
to meet the growing demand. More work and better integrated
mechanisms are needed to provide usable, credible, salient infor-
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mation on an ongoing basis. In particular, more work is needed to
understand users’ needs, and to deliver climate relevant informa-
tion at the appropriate scale in a fashion that is both true to the
scientific knowledge, but also, sensitive to users’ diverse styles and
needs.

Just as the Nation’s climate research efforts have required sus-
tained federal agency partnerships and strong engagement of aca-
demic and other partners, a new effort to provide climate services
will also require sustained federal agency partnerships and collabo-
ration with climate service providers and end users. It is time to
learn from and build on existing efforts, but to take them to a new
level of usability and usefulness.

There is unequivocal evidence that the Earth is warming. This
warming can be seen in increases in global average surface air and
ocean temperatures, widespread melting of snow and ice, rising sea
levels, and changes in many other climate-related variables and
impacts. The impacts of our changing climate are regionally di-
verse, and relevant across numerous sectors, including water,
transportation, forestry, coasts, fisheries, and human health.

These impacts are expected to grow in response to projected fu-
ture climate change. Weather and climate have profound impacts
on our nation’s economic and social well-being. Drought alone is es-
timated to result in average annual losses of between $6 and $8
billion to all sectors of the economy, including transportation, agri-
culture, and energy.

The Nation’s systems and infrastructure for water, energy, trans-
portation, agriculture, and other sectors, have been designed and
built based on what we know about current local environmental
conditions or our understanding of the recent past. The assumption
has been that the past will be a good indicator of the future. In
similar fashion, our approaches to the management and conserva-
tion of ecosystems and species have been based on current and re-
cent climate conditions.

But now, the background patterns of temperature, rainfall, snow-
fall, and more are changing. For example, in the Northeast U.S,,
the number of heaviest precipitation days, defined as the heaviest
one percent of all precipitation events, has increased by a startling
58 percent since 1958. Throughout the country, rapid climate
change is presenting new challenges for managing water, building
in coastal zones, growing food, providing clean energy, and helping
to keep Americans healthy.

As a consequence, decision-makers at all levels of government
are seeking information to help them prepare their communities for
the impacts. In similar fashion, the private sector is hungry for
similar information to guide their planning. It is increasingly clear
that the Nation needs an objective, authoritative, and consistent
source of consolidated, reliable, and timely climate information at
the appropriate scale to guide decision-making. This concept of the
National Climate Service as a single point of accountability has
been studied by the National Academy of Sciences, external advi-
sory groups, and others. Each of these reports has raised serious
issues, and has caused our thinking about a climate service to
evolve.
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The overarching goal of a National Climate Service would be to
provide the essential information about climate change that is
needed for effective decision-making. A National Climate Service
would enable public and private sector decision-makers, resource
managers, and the public to better anticipate, plan, and respond to
impacts of changing climate conditions. A National Climate Service
would build on many agencies and other organizations’ strengths
and expertise, and rely upon strong partnerships across all levels
of government, academia, and the private sector.

Because NOAA already provides many climate services and data,
because it has recognized scientific leaders with climate expertise,
and because it has considerable experience in providing a range of
other services, NOAA is well positioned and ready to work with a
range of partners to help lead the development of a National Cli-
mate Service.

The scientific basis for evaluation of climate change and its im-
pacts must continue to come from existing collaborative efforts,
with the relevant leading agencies, including NOAA, DOE, NASA,
EPA, DOI, and NSF. These agencies will provide much of the data,
information, and knowledge that will support a National Climate
Service. The pace and nature of changes in Earth’s climate rein-
force the need for delivering targeted climate services. Much work
lies ahead of us. We will need to draw from the experience of all
of our partners to support the development of science-based and
user-driven climate services.

NOAA will contribute to this effort by building on its existing ca-
pacities and partnerships and networks to deliver and evolving
suite of climate information and services, in collaboration with our
partners.

We are prepared to provide the leadership in partnership with
other federal agencies to the design and development of a National
Climate Service. Through an interactive dialog that engages the
breadth of climate service providers and interests, including pro-
viders, researchers, and users.

I look forward to working with the Committee, the White House
Office of Science and Technology Policy, other federal agencies, and
01f1fr partners to further evaluate and design the merits of the this
effort.

Thank you very much for the opportunity to testify, and I am
happy to answer any questions.

[The prepared statement of Dr. Lubchenco follows:]

PREPARED STATEMENT OF JANE LUBCHENCO

Introduction

Chairman Baird, Ranking Member Inglis, and other Members of the Sub-
committee, I am pleased to speak with you today regarding the need for a National
Climate Service and I am honored to be here as the Under Secretary of Commerce
for Oceans and Atmosphere and the Administrator of the National Oceanic and At-
mospheric Administration (NOAA), one of the Nation’s premiere science and stew-
ardzhip agencies, to discuss NOAA’s capabilities in supporting this evolving national
need.

The climate challenge before us is real. Through sustained federal and extramural
partnerships and collaboration, the Nation has made significant progress in our un-
derstanding of climate change. One example of federal agency accomplishments re-
alized through such collaborations is the climate change research efforts of the U.S.
Global Change Research Program and the U.S. Climate Change Science Program.
The sustained partnerships and collaborations established through this intergovern-
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mental body resulted in the publication of 21 synthesis and assessment products,
and the forthcoming report on Global Climate Change Impacts in the United States.
This report will provide a comprehensive survey of the state of knowledge about cli-
mate change impacts in the United States, and will highlight for the American pub-
lic just how far we have come in our understanding of climate change. We are proud
of this achievement.

More work is needed, however, to understand users’ needs and deliver climate-
relevant information to inform decision-making. In 2007, The National Academy of
Sciences released Evaluating Progress of the U.S. Climate Change Science Program:
Methods and Preliminary Results, which highlighted existing gaps in federal pro-
grams to provide climate change information. This report recognized that good
progress has been made to determine many aspects of climate change however,
“progress in synthesizing research results or supporting decision-making and risk
management has been inadequate.”

Just as the Nation’s climate research efforts require and benefit from interagency
and academic partnerships, so too will the communication of climate information to
users. No single agency is capable of providing all of the information and services
needed to inform decision-making. To be successful, this effort too will require sus-
tained federal agency partnerships and collaboration with climate service providers
and end-users.

Today, I am here to discuss with you some of the benefits that a National Climate
Service could provide as the Nation works to adapt to our changing climate. I will
also share with you our vision for how NOAA will work with the several other rel-
evant government agencies, the Executive Office of the President, and a diversity
of public and private sector partners, to help shape a national effort that builds on
existing capabilities and leverage the capabilities of other federal agencies to de-
velop new information, services and delivery mechanisms to realize the potential of
such a Service.

THE EARTH’S CLIMATE IS CHANGING

There is unequivocal evidence that the Earth is warming. This warming can be
seen in increases in global-average surface air and ocean temperatures, widespread
melting of snow and ice, rising sea level, and changes in many other climate-related
variables and impacts.! Most of the observed increases in global temperatures since
the mi1d—20th century are very likely due to human-induced emissions of greenhouse
gases.

Under a broad range of non-mitigation scenarios considered by the Intergovern-
mental Panel on Climate Change, warming over this century is projected to be sub-
stantially larger than over the past century. Changes in many other components of
the climate system (warming patterns being only one example) are also very likely
to be larger than those observed in the present century. The prospects of such cli-
mate changes have profound implications for a global society, underscoring the need
for scientific information to aid decision-makers in developing and evaluating op-
tions for mitigating future anthropogenic climate change as well as alternatives for
adapting to a changing climate.

Within the United States, extensive climate-related changes have been docu-
mented over the last century. These include increases in continental-average tem-
peratures, rising sea levels in many coastal locations, an increased frequency of ex-
treme heavy rainfall events, lengthening of the growing season, earlier snow-melt,
and altered river flow volumes. Water is an issue in every region, but the nature
of the potential impact varies. Drought is a serious problem in many regions, espe-
cially in the West and Southeast; and floods and water quality problems are likely
to be amplified by climate change in most regions.

For example, the amount of rain falling in the heaviest downpours has increased
approximately 20 percent on average in the past century, and this trend is very like-
ly to continue, with the largest increases in the wettest places. Many types of ex-
treme weather events, such as heat waves and regional droughts, have become more
frequent and intense during the past 40 to 50 years.

As a nation, our economic and social well-being is intricately tied to weather and
climate; this relationship produces significant social and economic benefits and
costs. Some examples include:

1IPCC, 2007: Climate Change 2007: Synthesis Report. Contribution of Working Groups I, 11
and III to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change
[Core Writing Team, Pachauri, R.K. and Reisinger, A. (eds.)]. IPCC, Geneva, Switzerland, 104
pp-
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e Coral reefs world wide are among the ecosystems of highest risk of extreme
degradation due to climate change. In 2002, Hawaii’s coral reefs, when com-
bining recreational, amenity, fishery, and bio-diversity values, were estimated
to have direct economic benefits of $360 million/year.2

e Drought is estimated to result in average annual losses to all sectors of the
economy of between $6—8 billion.3:4

e Average annual damage from tornadoes, hurricanes, and floods is $11.4 bil-
lion, of which:

O hurricanes average $5.1 billion and 20 deaths per year;
© floods account for $5.2 billion, and average over 80 deaths per year, and
O tornadoes cause $1.1 billion in damages.5

These examples of current weather and climate impacts are why the future effects
of climate change matter.

HOW COULD THE NATION BENEFIT FROM A NATIONAL CLIMATE
SERVICE (NCS)?

The impacts of our changing climate are regionally diverse and relevant across
numerous sectors, including water, energy, transportation, forestry, coasts, fisheries,
agriculture, ecosystems, and human health. These impacts are anticipated to grow
in response to projected future climate change.

Until now, the systems and infrastructure that we as a nation have developed as
the foundation of our water, energy, transportation, agriculture, and other sectors
have been designed and built based on what we know about local environmental
conditions, and our understanding of the past. In the same way, our approaches to
the management and conservation of ecosystems and species have largely relied
upon our scientific, historical understanding of those systems.

For example, water planning and management have been based on historical fluc-
tuations in records of streamflows, lake levels, precipitation, temperature, and water
demands. All aspects of water management including reservoir sizing, reservoir
flood operations, maximum urban storm water runoff amounts, and projected water
demands have been based on these records. Because climate change will signifi-
cantly modify aspects of the water cycle, the assumption of an unchanging climate
is no longer appropriate for many aspects of water planning. To appropriately pre-
pare their communities, decision-makers will need to be supported with access to
the best climate information science can provide, and tools to apply that data to
guide their decisions.

Meeting the climate challenge will require an unprecedented level of coordination
among federal agencies, along with our nongovernmental partners, to pull together
our collective expertise to accomplish the goal of providing high quality climate in-
formation and services that are user-friendly, responsive, and relevant. A broad
range of capabilities for providing climate information currently exists in federal
agencies, and various other organizations. As we move forward we must find ways
to maximize use of these capabilities, by integrating efforts to provide climate infor-
mation and services that most effectively and efficiently respond to user needs.

The Nation’s need for user-driven climate services is increasing and the Federal
Government recognizes the importance of responding to these increasing demands.
In order to ensure climate information and services are available to meet current
and anticipated demands, many scientific agencies, including NOAA, the Depart-
ment of Energy (DOE), the Department of the Interior (DOI), the Environmental
Protection Agency (EPA), the National Science Foundation (NSF), and the National
Aeronautics and Space Administration (NASA), will continue climate research ac-
tivities to provide the valuable data required to understand how our climate is

2(Cesar, H., P. van Beukering, S. Pintz, and J. Dierking, 2002: Economic valuation of Hawai-
ian reefs. Cesar Environment Economics Consulting, Arnham, The Netherlands, 123 pp.

3 Economic Impacts of Drought and the Benefits of NOAA’s Drought Forecasting Services,
NOAA Magazine, September 17, 2002.

4Interagency Working Group on Earth Observations, National Science and Technology Coun-
cil Committee on Environment and Natural Resources. (2005) Strategic Plan for the U.S. Inte-
grated Earth Observation System.

5National Center for Atmospheric Research (NCAR), Environmental and Societal Impacts
Group, and the Atmospheric Policy Program of the American Meteorological Society. (2001) Ex-
treme Weather Sourcebook 2001: Economic and Other Societal Impacts Related to Hurricanes,
Floods, Tornadoes, Lightning, and Other U.S. Weather Phenomena, National Center for Atmos-
pheric Research, Boulder, Colo. Available only online at hitp://sciencepolicy.colorado.edu/
sourcebook [ data.html
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changing. The contributions of these agencies are coordinated by the National
Science and Technology Council through its Subgroup on Global Change Research.

At a hearing this committee held in May 2007, the Western Governors Association
stated that “decision-makers at all levels of government and in the private sector
need reliable and timely information to understand the possible impacts and cor-
responding vulnerabilities that are posed by climate change so that they can plan
and respond accordingly.”

Specific examples of requests for climate services include the following:

e The wind power industry has identified a need for baseline data and future
projections of wind measurements that would aid them in long-term planning
for wind energy development to ensure a return on their investment.

Corn growers have requested regional and long-term climate forecasts that
would help them in making decisions about when and what they should grow.

e Federal agencies with land and water management mandates, such as the
Bureau of Reclamation and the U.S. Army Corp of Engineers, have requested
scientific information and technical training on climate change impacts.

Around the country, decision-makers at all levels of government are considering
options for how to best prepare their communities for the impacts of a changing cli-
mate. As we move forward with efforts to mitigate and adapt to our changing cli-
mate, we will need to draw from the expertise of all federal agencies engaged in
climate change science to support the development of climate services to enable deci-
sion-making. The Nation needs an objective, authoritative, and consistent source of
consolidated, reliable, and timely climate information to support decision-making.

As I mentioned during my confirmation hearing, I believe our country must ad-
dress the impacts of the changing climate head-on. In my work on the Pew Ocean
Commission, I heard first-hand from businesses and State and local governments
in communities all across this country about the need for reliable information and
predictions about the impacts of climate change. From concerns about droughts and
sea level rise to changes in the chemistry of the ocean, there is a real hunger for
more and better information. NOAA is equipped, and ready to work with its part-
ners, to provide this information.

KEY COMPONENTS OF A NATIONAL CLIMATE SERVICE

Unlike climate services, weather services are familiar to most citizens. Weather
services focus on the description, analysis, and atmospheric forecasting on very
short time scales, from minutes extending up to a period of one week to ten days.
The objective is to provide forecasts of continually changing weather conditions and
warnings of severe weather events to protect life and property. The benefits of this
service are measured in lives saved, injuries avoided, and reduction in property
damage.® For example, through NOAA’s hurricane research to operations efforts,
NOAA has improved wind speed estimates by 15 percent since 2004 and reduced
track forecast error by 50 percent since 1990. These hurricane forecast improve-
ments are estimated to save taxpayers $640,000 per non-evacuated mile.

In contrast to weather, climate refers to the longer-term statistical properties of
the atmosphere-ocean-ice-land system. Climate variability and change are products
of: (1) external factors, such as the sun; (2) complex interactions involving the dif-
ferent components of the Earth system; and (3) human-induced changes to the
Earth system. Climate services encompass a variety of types of activities in order
to address the range of short- to long-term variations and changes in climate, in-
cluding those that are natural and human induced. Such activities are often associ-
ated with different types of users or decision-makers and with different types of
needs and products.® Improving development and targeting delivery of climate infor-
mation through a National Climate Service offers untold economic, public health
and safety, and national security benefits.

NOAA has a vision of a National Climate Service as a partnership that would be
established with other federal agencies, various levels of government, and the pri-
vate sector. The National Climate Service would provide credible and authoritative
climate information and services to assist the Nation, and by extension the world.
This would include policy-relevant information for decisions related to climate
change mitigation and adaptation. This concept of developing a National Climate
Service as a single point of accountability for providing climate information and
services to the Nation has been studied by NOAA, the National Academy of

6Board on Atmospheric Sciences and Climate, National Research Council (2001) A Climate
Services Vision: First Steps Toward the Future.
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Sciences,” external advisory groups, and by Members of this committee. Each of
these studies has raised important issues that will need to be addressed. NOAA’s
current vision for a National Climate Service has evolved as a direct result of these
studies, as well as input and feedback from public and private sector partners and
constituents around the Nation.

The overarching goal of a National Climate Service would be to provide the essen-
tial climate change information needed for effective decision-making. As such, a Na-
tional Climate Service must enable decision-makers, including resource managers,
and the public to better anticipate, plan, and respond to impacts of changing climate
conditions. A National Climate Service must also remain engaged in climate change
science to maintain credibility, awareness, and flexibility, and to avoid insularity.
In similar fashion, the National Climate Service must engage with a diversity of
users to fully understand the needs and provide salient and usable information,
tools, and expertise.

The National Climate Service will build on many agencies’ strengths and experi-
ence. The scientific basis for evaluation of climate change and climate change im-
pacts on a global and regional level will come from existing collaborative efforts un-
derway among NOAA and the other leading climate research agencies, including
DOE, DOI, EPA, NASA, and NSF, in the following areas:

e climate observing systems and effective data management and delivery sys-
tems;

problem-focused research and a close coupling with fundamental climate
change research that establishes scientific credibility of evolving products;

climate modeling for predictions and projections; and
local, regional, national, and international assessments of climate change.

Working with its partners, the National Climate Service will help support the fol-
lowing core climate services:

ongoing, deliberate dialogue with users to understand evolving needs,

climate tools and other products at scales relevant to support user decision-
making;

user outreach and capacity building; and

public understanding.

In order to build and maintain a bridge linking information and users, the Service
will provide information to meet the key needs of government and society. Some of
these products and services will be relevant for relatively short-term adaptation and
mitigation decision support; others will be tailored to be relevant for longer-term
choices. Some will be operational in nature; others will inform assessments of the
state of climate research.

The National Climate Service must have a clear set of principles regarding its
products and services to ensure that it remains appropriately focused and managed
in an effective way that best serves the Nation. NOAA envisions a successful Service
guided by the following principles:

provide balanced, credible, cutting edge scientific and technical information;

focus on human-caused climate change, but link human-caused climate
change and changes in natural variability, such as the frequency and dura-
tion of droughts, to meet broad user needs;

provide and contribute to science-based products and services to minimize cli-
mate-related risks;

provide predictions and projections of climate at scales relevant to decision
support;

strengthen observations, standards, and data stewardship;

ensure timely assessments;

improve regional and local projections of climate change;

inform policy options;

inform decisions and management options of others;

foster climate literacy and workforce development; and

7National Research Council, Panel on Strategies and Methods for Climate-Related Decision
Support, Committee on Human Dimensions of Global Change (2009) Informing Decision in a
Changing Climate.
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e engage a diversity of users in meaningful ways to ensure their needs are
being met.

An effective response to the societal demands of a changing climate is well beyond
the scope, authority, or mission of any one federal agency. NOAA commissioned an
external review of the challenge of developing a National Climate Service. This ex-
ternal review recommended each federal agency collaboratively define its role and
level of commitment in a National Climate Service, but made clear that there must
be a lead federal entity. This view is further endorsed by a recent report by the Na-
tional Research Council,® which stated: “Because successful programs have a leader
(NRC, 2005),2 the committee recommends that one agency take the lead in devel-
oping the climate service, although multiple agencies would have to be involved in
its design and implementation.” With respect to implementation, a more recent re-
port by the National Research Councill® notes “. . . that (the panel) does not rec-
ommend centralizing the initiative in a single agency,” reflecting on the importance
of integrating research and service functions across multiple agencies. NOAA agrees
with these recommendations and is ready to meet the challenge of helping lead the
development of a National Climate Service and working with our partners in its im-
plementation to provide targeted climate information to the public and private sec-
tor to inform decision-making.

An effective National Climate Service will rely upon strong partnerships within
and among federal agencies, and across levels of government, academia and the pri-
vate sector to provide the Nation with the science-based and user-responsive climate
services it needs. This vision also requires that NOAA integrate its own resources
and coordinate efforts with its partners to ensure reliable delivery of climate serv-
ices and information.

As I've stated earlier, no single agency can address the climate challenge on its
own. NOAA is well positioned to provide leadership for a National Climate Service,
based on the climate research efforts and experience in providing user-centric serv-
ices of the collective Federal Government and nongovernmental partners. NOAA
will continue to work with our interagency partners and most especially the agen-
cies that participate with us as part of the U.S. Climate Change Science Program.
These agencies will provide much of the data and information that will support the
delivery of climate services, and include: the Departments of Agriculture, Defense,
Energy, Health and Human Services, the Interior, State, and Transportation; to-
gether with the Environmental Protection Agency, the National Aeronautics and
Space Administration, the National Science Foundation, the Agency for Inter-
national Development, and the Smithsonian Institution, and overseen by the Office
of Science and Technology Policy, the Council on Environmental Quality, the Na-
tional Economic Council and the Office of Management and Budget.

Further design of a National Climate Service must be based on an interactive
process that engages federal agencies and individuals from across the spectrum of
climate research, service provision, users, partners and stakeholders. This process
must be interdisciplinary, user-focused, regionally-representative, and include anal-
ysis of strengths and gaps in capacities. A critical design consideration that must
be addressed in these processes is the best arrangement for federal agencies to work
in partnership to maximize delivery of climate services to the Nation. As such, it
would be appropriate for the White House Office of Science and Technology Policy
(OSTP) to lead an interagency process to analyze capacities and options. This effort
would complement the broader interagency effort being led by the Council on Envi-
ronmental Quality, OSTP and NOAA to prepare a federal adaptation strategy to
help the Federal Government, along with State, local and private actors, increase
their resilience to a changing climate.

The public-private partnership that makes today’s National Weather Service so
successful provides a useful model to emulate. The Federal Government would not
be able to fully provide critical information to the Nation without the private sector.
We envision the government will develop and maintain an infrastructure of observa-
tion and information services on which the public (Federal, State, and local govern-
ments), private, and academic sectors will rely. The private sector will be able to
use data collected by this infrastructure to create unique products and services tai-
lored to the needs of their company or clients. We believe this cooperative relation-

8 National Research Council (2009) Restructuring Federal Climate Research to Meet the Chal-
lenges of Climate Change.

9 National Research Council (2005) Thinking Strategically.

10 National Research Council, Panel on Strategies and Methods for Climate-Related Decision
Support, Committee on Human Dimensions of Global Change (2009) Informing Decision in a
Changing Climate.
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ship will lead to an extensive and flourishing set of climate services that will be of
great benefit to the U.S. public and to major sectors of the U.S. economy.

Finally, addressing the evolving climate challenge will require supporting deci-
sion-makers not just for a few years, but over many decades. The National Climate
Service must be highly-responsive to changing user needs and able to lead based
upon expert evaluation of new data and knowledge. The scope and nature of user
interactions and partnerships required to support this effort will demand an ex-
traordinary investment in ensuring continuous feedback and adaptive learning
among users and providers. Similarly, products and services must be able to evolve,
and be initiated rapidly, in response to new scientific information. These complex
characteristics and relationships will necessitate ongoing assessments and evalua-
tions of progress, plans, user requirements, and outcomes as a core component of
an adaptively-managed National Climate Service.

FROM NOAA’S CURRENT CLIMATE CAPABILITIES TO A NATIONAL CLI-
MATE SERVICE

There is much work to be done to fully realize a National Climate Service. The
development of a National Climate Service will take leadership and sustained ef-
forts across the Federal Government to work collaboratively. Through its climate re-
search and science, NOAA is currently delivering climate services that generate sig-
nificant social, economic, and environmental benefits for the Nation. These services
are outlined below, as requested by the Committee in my letter of invitation, and
Iéepresent some of the contributions that NOAA would bring to a National Climate

ervices.

NOAA’s current climate and climate-related capabilities and mandates

NOAA’s mission is to understand and predict changes in Earth’s environment and
conserve and manage coastal and marine resources to meet our nation’s economic,
social, and environmental needs. This mission already encompasses the delivery of
some climate services. As the lead federal agency responsible for delivering national
weather, ocean, fishery, coastal, and environmental data products and services, and
among the leaders in climate and satellite information, NOAA provides some of the
many scientific underpinnings required for an effective National Climate Service.

The breadth of NOAA’s climate and climate-related capabilities includes:

e A long history of building sustained partnerships and interacting with other
federal agencies, the private sector, all levels of government (international,
national, State, tribal, local), non-governmental organizations, and the public.

o Extensive experience in both weather and climate forecasts and predictions.
Weather forecasts, seasonal outlooks, inter-annual to decadal predictions, and
climate change projections require observations, models, and scientific under-
standing of the Earth system. NOAA has established a strong and sustained
capability and infrastructure in all of these areas.

Existing strengths in climate and earth system research and modeling. NOAA
maintains a range of capabilities to understand and address key impacts of
climate such as coastal hazards, ocean acidification, droughts and floods.

e At an international level, NOAA along with other leading climate research
agencies has played a major role in informing policy decisions by contributing
to scientific assessments including the World Meteorological Organization/
United Nations Environment Programme Scientific Assessments of Ozone De-
pletion and the Intergovernmental Panel on Climate Change assessment re-
ports. NOAA has served as one of the lead agencies of the U.S. Climate
Change Science Program (CCSP) and had a primary role in its predecessor,
the U.S. Global Change Research Program. NOAA has led several of the
CCSP synthesis and assessment products, including the forthcoming report on
Global Climate Change Impacts in the United States.

e A unique breadth of mandates and experience in environmental service deliv-
ery that provide a strong foundation for a National Climate Service. NOAA’s
mandated responsibilities include, for example: fisheries, endangered species
and marine mammal management, National Marine Sanctuaries, and coastal
and estuarine management. With each of these mandates, NOAA managers
must account for the effects of climate variability and change on coastal and
marine ecosystems, and resources and communities, as well as adapt their
management practices accordingly. NOAA and its partners in coastal and ma-
rine resource managers are among the vanguard of users of climate informa-
tion. In addition, the National Weather Service has an established and cred-
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ible field infrastructure that currently delivers climate products daily at a na-
tional, regional, and local level.

e NOAA contributes to sustained climate observing networks comprised of a
suite of operational satellites and in situ networks for integrated atmospheric
and oceanic observations, including measurements of air and ocean tempera-
tures, greenhouse gases, aerosols, and ozone. NOAA also maintains several of
the Nation’s permanent archives of weather, climate, and oceanographic data
through its data centers. NOAA, along with the other leading climate re-
search agencies, provides analyses of the observed records, including the Na-
tion’s climate statistics and reanalysis of observations for initial conditions for
climate prediction. With its wealth of observational data, NOAA makes major
contributions to the process studies required to attribute the causes of climate
change.

Transitioning to a National Climate Service

Through our existing statutory responsibilities under the National Climate Pro-
gram Act of 1978 (15 U.S.C. §§2901-2908), NOAA has a long history of producing
climate information, delivering products and services, and building the capacity of
others through established networks and partnerships at all levels.

We expect that development of a National Climate Service will stimulate advance-
ments of similar stature as those generated through NOAA’s integrated weather
services. For example, NOAA’s ‘end to end’ weather services have increased annual
average lead times for tornadoes from less than four minutes in 1987 to almost 15
minutes today, and flash floods from less than 10 minutes in 1987 to better than
50 minutes today. Such advancements are estimated to have contributed to NOAA’s
weather services preventing over 330 fatalities and 7800 injuries from tornadoes,
and to have resulted in health and welfare benefits that we estimate to be of over
$3 billion between 1992 and 2004.

Development of a National Climate Service can benefit from NOAA’s existing ex-
pertise, infrastructure, and capabilities in climate science; its extensive experience
in service delivery; its relationships with other federal, State, and local partners;
and must leverage the extensive experience of the other leading climate research
agencies. NOAA’s existing climate products and services include climate data serv-
ices, climate predictions and climate change projections, assessments, and decision
support information.

Existing networks include interagency and other partnerships that comprise the
National Integrated Drought Information System (NIDIS), National Weather Serv-
ice Forecast Offices and River Forecast Centers, National Data Centers, Regional
Integrated Science and Assessment projects at universities, Regional Climate Cen-
ters, State Climatologists, Sea Grant, the Coastal Services Center, international cli-
mate research institutes, NOAA Cooperative Institutes, and extension agents.

Two examples illustrate NOAA’s experience as a leading source of climate infor-
mation and provide a strong indication of the agency’s foundation for the develop-
ment of climate services: (1) NOAA’s partnership with the National Association of
Home Builders and Department of Housing and Urban Development, and (2) its
leadership of NIDIS.

Partnership with the National Association of Home Builders and the Department
of Housing and Urban Development (HUD)—NOAA performed a decade of research
to develop an Air Freezing Index, which has now translated into operational use by
the construction industry. Home builders can now construct a frost protected shal-
low foundation as a practical alternative to deeper, more-costly foundations in cold
regions with seasonal ground freezing and the potential for frost heave. Construc-
tion of a frost protected shallow foundation can be informed by NOAA’s Air Freezing
Index, and incorporates strategically placed insulation to raise the frost depth
around a building. NOAA’s air freezing research is estimated to provide an annual
savings benefit to U.S. homeowners of $300 million saved in new construction costs
and energy savings of 586,000 megawatt-hours.

National Integrated Drought Information System (NIDIS)—The growing impacts
of drought on society led to a call by our State governors for drought preparedness
information. NOAA’s implementation of the NIDIS Act of 2006 is being achieved
through the coordination and collaboration of federal, State, tribal, academic, and
local representatives on issues including water resources, agriculture, ecosystem im-
pacts, energy and coastal environments. NIDIS is working to provide dynamic and
easily accessible drought information for the Nation by serving as an integrated
knowledge center by identifying, collecting, and disseminating existing innovations
at the national, regional, watershed, State, county, and private sector levels. NIDIS
provides data to help decision-makers assess the risk of having too little water and
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to prepare for and mitigate the effects of drought (such as farmers making decisions
about crops, forestry professionals planning ahead for the next fire season, and
urban water managers preparing for high-demand seasons). Still in its initial
phases, NIDIS is continually developing more robust services and regional decision
support resources.

While significant in their own right, these examples are only a snapshot of how,
through a National Climate Service, NOAA can apply its current climate capabili-
ties and mandates, and leverage the expertise and strengths of the other leading
climate research agencies to address the growing demand for climate services. As
NOAA works to define its role in a National Climate Service, we will continue to
develop and expand, in partnership with the other leading climate research agen-
cies, the products and services to assist a number of key social, economic, and envi-
r(l)nmental climate change decisions, particularly those at regional and national lev-
els.

Examples of emerging issues that a National Climate Service could address
throughIC(()illaborative and coordinated effort among federal agencies and other part-
ners include:

Mainstreaming climate change adaptation for critical infrastructure—Current in-
frastructure design criteria and construction codes may be inadequate for climate
change and exacerbate vulnerability to increasing storm intensity and flooding. For
example, along the U.S. Gulf Coast, from Houston, Texas to Mobile, Alabama, 27
percent of major roads, nine percent of rail lines, and 72 percent of ports in the area
are built on land at or below four feet in elevation; a level within range of projec-
tions for relative sea-level rise in this region in this century. A National Climate
Service would provide information that would allow the U.S. to relocate and/or se-
cure these installments as well as improve planning for future infrastructure invest-
ments.

Delivering regional and decadal climate information—Currently, U.S. climate
modeling efforts allow us to provide information at centennial and continental
scales. With funds from the American Reinvestment and Recovery Act of 2009,
NOAA will be able to continue to increase its computing power so that its climate
models can provide information at the decadal and regional scales, which are most
relevant to decision-makers. It is important to recognize that the reliability of this
information depends on more than just greater model resolution. Critical research
efforts will be required to ensure that all essential processes at these new scales
are represented in the models in order to produce reliable information. This new in-
formation coupled with advances in tools and expertise led by the other leading cli-
mate research agencies will open the door to opportunities for a National Climate
Service to develop and work with its partners to deliver authoritative products and
services to users at scales previously not possible.

National security—Climate change has the potential to affect national security by
reducing predictability and stability throughout the world, for example, through dis-
ruptions resulting from food and water shortage. The U.S. will also need to antici-
pate and plan for growing immigration pressures both at home and in other coun-
tries. A National Climate Service could help to prepare for and adapt to these
changes by providing the observations and forecasts that can be utilized by agencies
such as U.S. Agency for International Development and the Department of State to
develop policies and action to mitigate these impacts (e.g., new agricultural prac-
tices).

Underpinning research—Providing reliable climate information at the fine spatial
scales relevant to human activities requires further and rapid progress in scientific
understanding and quantitative predictions. NOAA, in partnership with other agen-
cies, will enhance essential climate research programs to shape and inform our fun-
damental understanding of climate change, its pace, and its consequences. Meeting
these new challenges and delivering timely, relevant, and the best scientifically-in-
formed climate information and services to decision-makers will require a coordi-
nated effort that builds upon and expands the Nation’s observational, research and
modeling infrastructure.

CONCLUDING REMARKS

This is a time of rapid change. The pace and nature of changes in the Earth’s
climate reinforce the need for delivering targeted climate services at appropriate
scales. We will need to draw from the expertise of all federal agencies to support
the development of science-based and user-driven climate services to enable deci-
sion-making. Development of a National Climate Service will take leadership, sus-
tained1 efforts, and a commitment across the Federal Government to work collabo-
ratively.
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Much work lies ahead of us. NOAA will contribute to this effort by building on
its existing capabilities, partnerships and networks to deliver an evolving suite of
climate information and services, in collaboration with our partners. We are pre-
pared to provide leadership, in partnership with other federal agencies, to the de-
sign and development of a National Climate Service through an interactive dialogue
that engages the breadth of climate service interests, including service providers, re-
searchers, and users.

I look forward to working with the Office of Science and Technology Policy, other
federal agencies, our partners, and this committee to further evaluate the merits of
this effort.

Thank you very much for the opportunity to testify today. I look forward to an-
swering your questions.

BIOGRAPHY FOR JANE LUBCHENCO

Dr. Jane Lubchenco, a marine ecologist and environmental scientist, is the ninth
Administrator of NOAA. Her scientific expertise includes oceans, climate change,
and interactions between the environment and human well-being. Raised in Denver,
she received a B.A. degree in biology from Colorado College, a M.S. in zoology from
the University of Washington and a Ph.D. in ecology from Harvard University.
While teaching at Harvard (1975-1977) and Oregon State University (1977-2009),
she was actively engaged in discovery, synthesis, communication, and application of
scientific knowledge.

Dr. Lubchenco has studied marine ecosystems around the world and championed
the importance of science and its relevance to policy-making and human well-being.
A former President of the American Association for the Advancement of Science
(AAAS), the International Council for Science and the Ecological Society of America,
she served 10 years on the National Science Board (Board of Directors for the Na-
tional Science Foundation). From 1999-2009 she led PISCO, a large four-university,
interdisciplinary team of scientists investigating the large marine ecosystem along
the coasts of Washington, Oregon and California. She has a special interest in Arctic
ecosystems, with recent work in Svalbard, Greenland and the Alaskan arctic.

Dr. Lubchenco has provided scientific input to multiple U.S. Administrations and
Congress on climate, fisheries, marine ecosystems, and bio-diversity. Dr. Lubchenco
served on the first National Academy of Sciences study on ‘Policy Implications of
Global Warming,” providing advice to the George H.W. Bush Administration and
Congress. In 1997 she briefed President Clinton and Vice President Gore and Mem-
bers of Congress on climate change.

Her scientific contributions are widely recognized. Eight of her publications are
“Science Citation Classics”; she is one of the ‘most highly cited’ ecologists in the
world. Dr. Lubchenco is an elected member of the National Academy of Sciences,
the American Academy of Arts and Sciences, the American Philosophical Society,
and the Royal Society. She has received numerous awards including a MacArthur
(‘genius’) Fellowship, nine honorary degrees, the 2002 Heinz Award in the Environ-
ment, the 2005 AAAS Award for Public Understanding of Science and Technology
and the 2008 Zayed International Prize for the Environment.

Dr. Lubchenco co-founded three organizations that communicate scientific knowl-
edge to the public, policy-makers, the media and industry: (1) The Leopold Leader-
ship Program (teaches environmental scientists to be effective communicators), (2)
COMPASS (the Communication Partnership for Science and the Sea, communicates
marine sciences); and (3) Climate Central (a non-advocacy source of understandable
scientific information about climate science and solutions). She co-chaired the Syn-
thesis for Business and Industry of the Millennium Ecosystem Assessment, an inter-
national scientific evaluation of the consequences of environmental changes to
human well-being. She also served on the Pew Oceans Commission and the Joint
Oceans Commission Initiative and the Aspen Institute Arctic Commission.

DiscuUssION

Chair BAIRD. Thank you very much, Doctor. I will recognize my-
self for five minutes.

THE STRUCTURE OF A NATIONAL CLIMATE SERVICE

You know, when you talk about the implications of this, Mr. Ing-
lis talked about fires. We look in our area, in terms of El Nifo
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events, whether they or not will happen has profound implications
for our agricultural industry, our power supply, a host of other,
fishing, for example, in the Northwest, as you know better than I.
So, this is really something we recognize, on this committee, the
importance of.

The question, then, is really what are the best ways, how do we
best go about structuring this? Given that there are various as-
pects, as you mentioned, various aspects of what the data can be
used for—we will hear from a panel in a minute about that—but
also, various entities within government that also provide some of
the pieces.

What are your thoughts about the best way to put the pieces to-
gether? Do we have a coordinating body? Do we create a new enti-
ty? Do we draw upon the various agencies separately, or do we in-
tegrate them?

What are your thoughts? And we will hear, there may be other
thoughts later on here, but what are your ideas about this?

Dr. LUBCHENCO. Mr. Chairman, I believe that this topic has ac-
tually been addressed by some of the different studies that have
looked at this concept of National Climate Service, and there are
some continuing themes that loop through each of those different
reports: the need for an integrated national effort, number one; an
effort that draws on the wealth of existing research information,
and is tied to the ongoing discovery of new information; three, an
effort that is connected to and cognizant of users’ needs; and three,
that draws—four, that draws on the wealth of experiences that cur-
rently exist through existing federal agencies, for example, within
NOAA, the experiences we have had with the National Weather
Service, but the Regional Climate Centers, the Regional Integrated
Assessment and Service Organizations that are providing a wealth
of existing climate services.

So, I think, to sum that up, there are a lot of existing pieces in
play. I believe that a single effort is needed to look broadly across
those capacities and lessons learned, and to integrate them at the
federal level. I would envision an interagency process led by the Of-
fice of Science and Technology Policy as the appropriate entity to
really take stock of, and lead that designing effort. We now, I think
we have gotten to the point where we are in agreement that some-
thing is needed, something that does not now exist, and the ques-
tion is how to design that.

Typically, in an interagency process, there is a lead federal agen-
cy. NOAA is willing to play that lead. We would not insist on that.
It just seems logical, because of the wealth of our capacities, capa-
bilities, and experiences. But I believe this really is an interagency
process, but one that does not ignore the regions and the local ex-
periences and capacities, because it really is delivery of services at
the local and regional level that should be the focus.

Chair BAIRD. I share that belief that NOAA is the best suited
and qualified, and has the longest history of dealing with this, so
I would certainly support that.

APPLICATIONS OF A NATIONAL CLIMATE SERVICE

Let us talk a little bit about the applications now. How would
you envision, obviously, for agriculture, this is critically important,
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when you look at, and downstream, for those of us who eat the
products of agriculture, it is important. When we look at pre-
dictions of what might happen, for example, to the regional ability
to grow different crops, or needs for irrigation or chemicals, or
other factors, how do you envision getting the information out effec-
tively to the various regions of the country, which will have dif-
ferent needs, based on crops and climate in those regions?

Dr. LUBCHENCO. Mr. Chairman, our current ability to make rea-
sonable forecasts about climate scale information is really best at
the scale of the entire continent, and best at the scale of a century.
Neither of those time or space scales is what we need. Our mod-
eling capacity is getting better and better, and with the recent new
supercomputers, we have reason to believe we will be able to de-
liver regional scale information, hopefully on the 20, 30, 50 year
timeframe.

So, our capacity to provide the kind of information that users are
asking for and needing is getting better and better, which is why
it is so timely to be designing the mechanism for sharing that in-
formation with users that are asking for it.

So, relative to what trees to plant, what crops to plant, how to
think about water management, how to think about fire manage-
ment, how to think about building coastal cities, all of those will
require information that is at that 20 plus time horizon, and more
at a regional scale. So, that is where we need to be heading.

Chair BAIRD. So, we have a combination of a challenge of the re-
search necessary to refine that precision of our predictions, but
also, then, a process of making that, those predictions relevant and
valuable to the consumers in the field.

Dr. LUBCHENCO. Yes, Mr. Chairman, although I think it is prob-
ably more appropriate to be talking about forecasts as opposed to
predictions. Predictions implies more certainty than will probably
be appropriate, but forecasts, much like we do for the weather fore-
cast, with some uncertainty described, is probably what we are
looking at.

Chair BAIRD. Thank you. I recognize Mr. Inglis for five minutes.

Mr. INGLIS. Thank you, Mr. Chairman. Dr. Lubchenco, we very
much appreciate your work at NOAA.

THE SIZE OF FEDERAL GOVERNMENT

And you know, I was interested in your observation that NOAA
is well positioned to collaborate, and I can definitely speak to that,
having been with Dr. Baird in Australia, and seeing employees of
NOAA there. It is very impressive that NOAA is that extramural,
I think you call it, that we are, I am also on Foreign Affairs as well
as the Science Committee, and realizing the opportunity there to
generate and keep, in the case of Australia, good will, by having
our employees present there working on something that is very im-
portant to them, the Great Barrier Reef, which also is important
to us in gathering science and information. This really is, it sub-
stantiates what you were saying about NOAA being well positioned
to lead this collaboration.

So, tell me, for folks that are concerned about creating new
things in the Federal Government, the goal, it seems to me, is to
create stronger, smarter, simpler, more flexible kinds of govern-
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ment agencies. How would this fit with that criteria, or would it
just be growing larger? The concern that a lot of people have is we
grow the Federal Government larger.

Dr. LuBcHENCO. Thank you for that question. I think that it is
likely the case that we can make better use of many of our current
capacities, make them more efficient, make them more synergistic,
connect, set international, federal, regional, and local efforts in a
more efficient fashion.

That said, what will be required, and what is already being
asked by many users of us, will require significantly greater invest-
ment than currently now exists, so I think we can do some com-
bination of synergies and finding efficiencies, but that alone will
not be able to deliver the range of products and services that we
believe would best serve the Nation.

Mr. INGLIS. So, in other words, your hope is, I suppose to actually
get more bang for the buck, in terms of the expenditures, more syn-
ergistic effects. Of course, that is what we are looking for in the
Federal Government, it seems to me, as we think about ways to
make it stronger, simpler, more effective, more efficient.

And so, I hope that that is what we can achieve here.

Dr. LUBCHENCO. Congressman Inglis, could I clarify. I do think
that that is possible, but I also think that we are talking about
something new, as well, that there are new, there will be new ef-
forts required to, in addition to the synergies and the efficiencies,
to be delivering the services that we think are going to be needed.

Mr. INGLIS. Right, and of course, our challenge, as Members of
Congress, as we encounter these new challenges, we need to go fig-
ure out what it is that we have already licked, and get rid of some
of those things. You know, there are places in the Federal Govern-
ment where agencies keep on going forever, long after the problem
is licked.

So, hopefully, we can do that together. We can add to capabilities
here, but eliminate things elsewhere. Perhaps in NOAA, but cer-
tainly, across the Federal Government in other places.

So, I have just a brief little time left, but it is a good way to ask
the question, I suppose, with a time limit. Let us say you got on
the elevator out here, and somebody told you just nonsense, that
there are anthropogenic causes of climate change. What is your ele-
vator answer? You have got three floors, you have 49 seconds to get
down to the bottom. What would you say? I am just curious.

Dr. LUuBCHENCO. Regardless of what you think the causes of cli-
mate change are, I think the evidence is unassailable that there is
change underway, and most people are experiencing that in their
daily lives. The temperatures are increasing. We are seeing more
extreme precipitation events, more floods, more droughts. We are
seeing, as a consequence, more fires, more insect outbreaks. Sea
level is rising, and the oceans are becoming more acidic, and all of
those changes are well documented.

Now, the challenge, relative to the topic of today’s hearing, is
how do we deal with those changes in a way that is most useful?
a Mr. INGLIS. Great. Thank you. The elevator just got to the first

oor.

Chair BAIRD. Thank you, Mr. Inglis. I recognize Ms. Woolsey for
five minutes.
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Ms. WoOOLSEY. Thank you very much. Thank you, Doctor, for
being here. We are so pleased to have a real scientist leading your
organization, so congratulations.

Dr. LUBCHENCO. Thank you, Congresswoman.

Ms. WoOLSEY. It gives all of a lot of confidence that——

Dr. LUuBCHENCO. Thank you.

MONITORING GREENHOUSE GASES

Ms. WOOLSEY.—we are going to go in the right direction. In your
testimony, you talk about global climate change and how a Na-
tional Climate Service can be used in mitigation and adaptation,
and to the problem that we are creating.

So, this leads me right up to where do you see, or where do you
see the role of the National Climate Service in monitoring green-
house gases?

Dr. LuBcHENCO. Congresswoman, it really is important that as
we think about different types of mitigation, and as we work to-
ward the best way to reduce greenhouse gas emissions, we will
need to monitor the types of, or the amounts of greenhouse gases
that are being emitted, and that are in the atmosphere, and we
currently do some of that. We need to be doing more of that, and
we need to have mechanisms to be reporting that on an ongoing
basis.

So, I think there is absolutely a need to have that capacity,
and——

Ms. WOOLSEY. So, would that be, when you talk about, Congress-
man Inglis asked about, you know, growing our government, that
new doesn’t mean that we replace existing, so would this be some
of the new responsibility?

Dr. LuBcHENCO. We already do some monitoring of greenhouse
gas emissions. We need to be doing that on an ongoing basis, and
probably at greater scale, for verification purposes. So, that need
will continue and will grow, along with the need to provide infor-
mation that will focus more on the adaptation end of the climate
challenges.

POTENTIAL NEW PROGRAMS

Ms. WOOLSEY. So, are there any other examples you would like
to give us of what new programs we will need, while we continue
with our existing important NOAA programs?

Dr. LuBcHENCO. Well, I think some of the other benefits of hav-
ing something like a climate service, would be enabling those in the
private sector who are thinking about new types of renewable en-
ergy sources, information that would enable them to do a better job
of having successful businesses. Say, for example, that you are in-
terested in building a wind farm. You would like to know not
where the winds have been good for the last hundred years, but
where they are likely to be good for the next hundred years, and
so, that information would be extremely useful to you in helping to
design where to place, where to site, you know, decide whether this
is a good investment or not.
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So, there are many kinds of services that a climate, National Cli-
mate Service could provide that would help with creation of new
jobs, new industries, and provision of clean energy.

Ms. WOOLSEY. So, do you see a need for the oceans being consid-
ell"ed?in relationship to climate? Where is that going to come into
play?

Dr. LUBCHENCO. Oceans in coastal areas are being strongly af-
fected by the increased greenhouse gases in the atmosphere. This
committee has been, and the Chairman in particular, have been
strong champions of focusing on the changing chemistry of the
oceans. As oceans are absorbing the carbon dioxide, they become
more acidic, and that, in turn, is affecting our ecosystems, espe-
cially along the West Coast, but also elsewhere.

In addition to that, ocean ecosystems are responding, as a result
of changes in temperature, changes in ocean currents, changes in
coastal winds, and then, of course, sea level rise. And all of those
consequences of climate change to ocean ecosystems are affecting
the way people interact with those ocean ecosystems, whether they
are on the land side or the ocean side. And as we deal with this
range of changes that is underway, information to help guide deci-
sions about growth in coastal areas, planning of where to move in-
frastructure, planning of where to move communities, where to
build airports, where to build wind farms, wave energy facilities,
all of those will be vastly enhanced by having more, by having in-
formation that we envision being able to be provided by a National
Climate Service.

Ms. WooLSEY. Thank you very much, Mr. Chairman.

Chair BAIRD. Thank you, Ms. Woolsey. Dr. Ehlers.

Mr. EHLERS. Thank you, Mr. Chairman.

I have no questions, but I did just want to say I am very pleased
that Dr. Lubchenco has received this appointment, and I look for-
ward to a lot of good work happening in NOAA in the future.
Thank you.

Dr. LUBCHENCO. Thank you, Congressman, and thank you for all
of your efforts over the years as a strong champion of science.

Mr. EHLERS. Thank you.

Chair BAIRD. There has been no stronger champion over the
years than Dr. Ehlers, and you will appreciate his expertise in
many realms, and Dr. Ehlers, thank you.

Mr. Rohrabacher.

OBSERVING CLIMATE CHANGE

Mr. ROHRABACHER. Thank you very much, Mr. Chairman, and I
have been a long-time fan of NOAA, and I wish you success, and
look forward to working with you.

Chair BAIRD. Dr. Lubchenco, be advised that Mr. Rohrabacher is
an avid surfer, and so he brings us the perspective——

Dr. LuBCHENCO. Excellent.

Chair BAIRD.—of someone who spends a lot of time in the water.

Mr. ROHRABACHER. As well as scuba diver, let me note that, but
not as avid a scuba diver as my Chairman.

The climate change, you are referring to climate change—were
you, at any point in your career, someone who used the words glob-
al warming instead of climate change?
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Dr. LUBCHENCO. Yes, Congressman, I think most of us have used
both of those terms.

Mr. ROHRABACHER. Why is it that you stopped using the word
global warming and have now moved to climate change?

Dr. LUuBCHENCO. The words global warming, to me, imply some-
thing that is gradual, and something that is only about tempera-
ture, and the sum total of the changes that are underway are much
more than gradual and just temperature.

Mr. ROHRABACHER. But the temperature change itself, correct me
if I am wrong, for the last eight years, there has not been higher
temperatures. Could that have something to do with your change
of wording, from global warming to climate change?

Dr. LUBCHENCO. No, sir. I don’t believe that the change of word-
ing, at least in the way that I understand the words, is anything
other than an honest attempt to communicate better with the pub-
lic about the range of changes that are underway.

Mr. ROHRABACHER. Well, I am sure you are always, I am in no
way implying you ever were, or people who I disagree with have
ever been dishonest with the public. Let me just put that on the
record. People can have honest disagreements, but also, people can
be wrong, and my suggestion is that there are so many people who
are using the word global warming, and now, don’t use it, because
it hasn’t been getting warmer. I think it is, and I am not saying
this about you, but for many other people, I think it is that they
were wrong and refused to admit it.

Let me ask you, so is that correct that there has not been warm-
ing on the planet, generally, in the last eight years?

Dr. LuBCHENCO. Congressman, I think, if, may I use an analogy
that is on the beach, if you will? If you are standing on a shore that
you have never been at before, and you are trying to decide if the
tide is going in or coming out, and you watch eight waves come in,
you can’t tell whether the tide is ebbing or flowing. You need to
look at it over a longer period of time.

The same is true with climate records. Looking at an eight-year
record is insufficient to tell you if there is any meaningful change
through time. You need a longer period of time to be examining
whether there really is a change, whether it is going one way or
another.

Mr. ROHRABACHER. I was assuming that the Weather Service
and the scientists that were using the words global warming, had
actually been studying the trends over long periods of time. Tell
me, is the climate of this planet, someone who is an expert in this
area, would you say the climate on the planet over the millions of
years of our planet’s history has been a stable climate, or someone
that has been volatile?

Dr. LUuBCHENCO. Over millions of years, the climate has gone
through many different cycles. We have good evidence, going back
some 650,000 years, from ice core data, for example, that give us
better insight into that fairly long period of time.

And during that interval, we know that what is happening now
is outside of the normal ranges of the climate cycle.

Mr. ROHRABACHER. But there have been major changes in the cli-
mate over that time period. About ice cores, does the ice core prove,
and I have several scientists that we have put in the record here,
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major heads of major university science laboratories, et cetera, that
have said that the idea that CO» introduction has caused the cli-
mate to change was wrong, the wrong analysis ten years ago. And
they have studied it, and they now believe that it is warming that
causes the CO. to go up, and not the other way around.

Do you disagree with those scientists?

Dr. LUBCHENCO. I disagree with that, and I think there has been
resolution of that particular issue. I think it is now commonly ac-
cepted that increases in carbon dioxide are, in fact, causing both
a general warming trend and increasing variability of the climate,
and there is good evidence that that is happening.

Mr. ROHRABACHER. And has the CO. gone up in the last eight
years, and we have not seen—instead, we have a cooling now, yet
the CO> continues to go up?

Dr. LuBCHENCO. Congressman, this is the same phenomenon
that I was describing earlier. Eight years is not enough to detect
a trend in a system that has some natural fluctuation, and we are
seeing over the last century, significant warming through that
time, and very significant increases in carbon dioxide. I think there
is considerable unanimity within the scientific community on those
points.

Mr. ROHRABACHER. I would suggest, and I have already put it in
the record, many scientists, prominent scientists who don’t agree
with that. And my time is up. Thank you very much, Mr. Chair-
man, and thank you to the witness.

OCEAN ACIDIFICATION

Chair BAIRD. Thank the Chairman, or Mr. Rohrabacher. I don’t
plan to have a whole second round, but what are we seeing in the
area of ocean acidification, over the time period? This is basic
chemistry. Is there anyone who would suggest that more CO; is in
the air is going to lead to less acidification of the ocean and less
adverse effects? You are an expert in that particular area. Could
you enlighten us a little bit about that?

Dr. LUBCHENCO. Mr. Chairman, this is an area where there real-
ly is no controversy at all. It is very straightforward chemistry. As
you increase the amount of carbon dioxide in the atmosphere, the
ocean absorbs it, and that makes ocean water more acidic is the
very simple, straightforward thing.

We know that over the last 100 years or so, the amount of acidity
in the ocean has increased by about 30 percent, and that is having
a very significant impact on everything from coral reefs to the mi-
croscopic plants in the ocean, the phytoplankton, on anything that
has a shell or a skeleton, from mussels to clams to sea stars, sea
urchins, oysters. And all of those changes that are underway are
likely to continue for some time, because of the carbon dioxide that
is in the atmosphere now.

Chair BAIRD. Even if we were to stop additional CO», we would
still have continued acidification impacts?

Dr. LUBCHENCO. We would indeed.

Chair BAIRD. Unless any of my colleagues have urgent questions,
I think we will thank the Director for her service, look forward to
many future conversations, and working closely with you and your
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agency on developing a National Climate Service and legislation to
support that.

And with that, we will take a brief break. Dr. Lubchenco, you are
excused, and thank you very much for joining us again. Hope to see
you soon.

Dr. LuBCHENCO. Thank you so much.

Chair BAIRD. A very brief break, as we seat the next panel, and
our staff puts the proper nametags in the proper place. Thank you
again, Dr. Lubchenco, and thank my colleagues.

Panel 11

Our panel is now seated. We want to thank the panelists. I also
acknowledge we have been joined by Eddie Bernice Johnson, as
well, the gentlelady from Texas, and we will now introduce our sec-
ond panel. I thank you for your patience, gentlemen, and thank you
for your background and contributions today.

Dr. Arthur DeGaetano is the Director of the Northeast Regional
Climate Center. Dr. Eric Barron is the Director of the National
Center for Atmospheric Research. Dr. Philip Mote is the Director
of the Oregon Climate Change Research Institute and Oregon Cli-
mate Services at Oregon State University. And Mr. Richard Hirn
is the General Counsel and Legislative Director for the National
Weather Service Employees Organization.

Thank you all for being here very much. We look forward to your
comments. As mentioned earlier, each witness will have about five
minutes to speak, and you will watch the lights, and they will turn
yellow when you are about one minute, and we try to keep it as
close as we can to five, and then, we will follow with a series of
questions by panel.

And with that, we begin by recognizing Dr. DeGaetano. Thank
you.

STATEMENT OF DR. ARTHUR DEGAETANO, DIRECTOR, NORTH-
EAST REGIONAL CLIMATE CENTER, CORNELL UNIVERSITY

Dr. DEGAETANO. Thank you, Chairman Baird.

I am a professor at Cornell University and Director of the North-
east Regional Climate Center. The NRCC is one of six Regional Cli-
mate Centers that have been supported by Congress for nearly two
decades. It is administered by NOAA.

We provide timely, efficient, and reliable climate services to a
wide variety of sensitive sectors within our regions. I hope this ex-
perience will serve as a model for climate services in the years to
come. In the next few minutes, I will elucidate several key charac-
teristics of climate services, based on the 25 year history of the
RCC program.

As I expand on these characteristics, please try to see the ties be-
tween them, because just like effective climate services cannot be
done by any one organization, the characteristics of climate serv-
ices in general are also interwoven.

The first characteristic is partnership and integration. Partner-
ships are critical. The Climate Centers have seen this in our inter-
actions with the National Climatic Data Center, and with partners
represented by many of my fellow witnesses. Web-based tools de-
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veloped by the RCCs facilitate climate services by local National
Weather Service offices, State climatologists, and Natural Resource
Conservation Service offices in every U.S. county. They integrate
data from across the State, local, and other federal networks that
are used by these partners, another key area of integration.

Partnerships should also extend to our stakeholders. Trust-
based, active, two way dialogs between climate scientists and users
of climate information is critical for effective climate services. Ex-
amples based on these feature can be relatively simple, but solve
a substantial problem for the user. Like the investment banking in-
dustry’s need for degree days to be tabulated from Friday to Thurs-
day to match industry practices. Or more complex, such as ongoing
applied research to develop climate-dependent tools for monitoring
and controlling the spread of vectors of West Nile virus.

Such data-driven climate decision models will become more and
more entrenched in climate services in the coming years. It is not
enough to just provide climate data. Users require climate prod-
ucts, and these analyses must be capable of interacting with other
models. A robust computer infrastructure, that operationalizes re-
search results and dynamically links data to decision tools, is a
third climate service component. We have seen this in our inter-
actions with the RISAs. The RCC computer infrastructure inter-
faces with hydrological models developed by the Climate Impact
Groups at the University of Washington, in Chairman Baird’s
home state, providing real-time data for water management deci-
sions.

Responsiveness to local and regional issues is a fourth compo-
nent. Responsiveness not only includes being there day in and day
out to provide the types of operational products described pre-
viously, but it also includes the ability to react when unanticipated
climate anomalies develop, be they hurricanes, droughts, or other
crises indirectly related to climate. Just the other day, my Center
provided data to help track the spread of the hemlock woolly
adelgid, an invasive pest.

Responsiveness also includes being in tune with important polit-
ical, social, and environmental considerations within a region. A
Climate Center example from the Northeast involves the influence
of climate on nitrogen runoff into the upper Susquehanna and
Chesapeake Bay. The above example also highlights
interdisciplinarity. Having climate service partners affiliated with
universities offers ties to disciplines outside the atmospheric
sciences, provides a link between basic and applied research, and
capitalizes on established affiliations with cooperative extension,
the Land Grant college system and NOAA Sea grant.

I once heard a farmer say that he deals with change every day,
changes in technology, changes in economics, changes in environ-
mental regulations. Climate is only one of the many changes facing
agriculture and other industries. This highlights the final element
of a National Climate Service, that if you are prepared to deal with
adaptation to climate change.

I leave this critical component for last, to make the point that
traditional approaches to solve past climate problems, like I have
discussed, trust-based relationships with stakeholders, partnership,
interactive decision tools, modeled link with data, collaborations be-
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tween climate service providers and researchers from other dis-
ciplines, provide the foundation for responding to concerns about
future climate variations and change.

Let me conclude by saying that the United States needs a com-
prehensive National Climate Service that has the ability to address
the broad spectrum of climate needs facing the Nation. The exist-
ing core set of organizations and capabilities provides a useful and
functional framework. To meet newer challenges, this incomplete
infrastructure requires consistent and reliable support, augmenta-
tion of capabilities, and much better integration across a wide vari-
ety of boundaries.

NOAA capabilities and affiliated programs, such as the Regional
Climate Centers, will be integral and necessary components, but
alone are not sufficient.

Thank you for your attention.

[The prepared statement of Dr. DeGaetano follows:]

PREPARED STATEMENT OF ARTHUR DEGAETANO

Mr. Chairman and distinguished Members: Thank you for inviting me to testify
before this subcommittee, to address the expansion of climate services within the
National Oceanic and Atmospheric Administration (NOAA). I am a Professor in the
Department of Earth and Atmospheric Sciences at Cornell University and Director
of the Northeast Regional Climate Center (NRCC). The NRCC is one of six Regional
Climate Centers (RCCs) that have been supported by Congress for nearly 25 years.
Over this time the RCC Program, administered by NOAA, has provided basic cli-
mate services in a timely, efficient and reliable manner to a variety of climate sen-
sitive sectors within their regions. I hope this experience will serve as a model for
expanded climate services in the years to come, particularly with regard to the vital
requirement that climate services be regional in nature and responsive to stake-
holder needs, and transition to a comprehensive Service that can meet sector needs
to respond to future uncertainty in a changing climate.

The six RCCs serve all fifty states in the Nation. Through its history, the RCC
Program has coordinated with partners in the NOAA National Climatic Data Center
(NCDC), the NOAA National Weather Service (NWS), the American Association of
State Climatologists (AASC), NOAA Cooperative Institutes and research programs,
numerous State and federal agencies, private industries, and individual citizens to
deliver a comprehensive suite of climate services at national, regional, State and
local levels. This successful effort provides jointly developed products, services, and
capabilities that enhance the delivery and usefulness of climate information to the
American public. As NOAA and Congress work to help society adapt to climate
change and variability, these collaborative efforts form a framework for data stew-
ardship, climate services, climate assessment, and applied research geared toward
helping individuals, communities, government agencies, and industries make in-
formed decisions using climate information.
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Strong Congressional support for the RCC program over the last two decades has
allowed for development of trust-based relationships between the Centers and deci-
sion-makers from various economic sectors. These relationships have been fruitful
for both the users as well as the RCCs. Decision-makers receive the data and infor-
mation they need in a format, time-frame, and manner that is most useful for their
application, while the RCCs capitalize on the feedback received from users of cli-
mate information to develop robust and efficient data delivery systems, drive ap-
plied research projects, and synthesize the climate-related applications that impact
social and economic sectors within their regions.

Dependable relationships with credible partners, accumulated climate knowledge
and a robust computing infrastructure are critical components for effective climate
services at local to national scales. Attempting to recreate this efficient, established,
proven, and reliable system, would be wasteful in terms of resources and disruptive
to a large user base that relies upon operational RCC data products 24 hours a day.
Through this testimony, I hope to elucidate several key characteristics of climate
services based on the accumulated experience of the RCC program. Examples are
used to illustrate existing features that could be incorporated into an expanded Na-
tional Climate Service. Drawing upon their history and familiarity with user com-
munities, the RCC’s vision for a National Climate Service includes:

¢ Providing services based on direct interaction with climate stakeholders
e Enhancing established climate service partnerships

e Distributing accurate and unbiased climate data, data-products, and sum-
mary information in response to changing user needs

e Developing decision support tools through interdisciplinary applied research
o Educating stakeholders on emerging regional climate issues

e Developing adaptation strategies for changing environmental, technological
and societal conditions

Key Components of a National Climate Service

Integration—Local to National

In partnership with NOAA and the American Association of State Climatologists
(AASC), the RCCs envision an integrated climate service structure that supports im-
proved decisions to enhance industries, protect the environment, and promote public
safety at State, regional and national levels. Through integration, national climate
services will benefit from

e Access to local data sources from regional, State, local and private networks

e Dynamic products that span time scales from historical to real-time to near-
term forecast to longer range climate projection

e Local knowledge of climate impacts, climate extremes and emerging issues
e Synchronized data values and consistent analyses
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Such a structure is already in place within the RCC regions.

e The Western RCC (WRCC) has teamed with the State of California to inte-
grate NOAA data with observations from a variety of State, local and other
federal networks. This expanded data network, when linked to WRCC anal-
ysis software and interpretive human expertise, informs decisions related to
water resources, fire risk and air quality.

At all RCCs, a distributed climate data access system (ACIS) enables State
climate offices to respond to requests for climate information from engineers,
insurance companies, banking institutions and energy firms using the most
up-to-date NOAA data and standardized processing routines.

e Crop disease risk models developed by the Northeast RCC merge hourly
NOAA data, observations from privately operated weather stations and NWS
gridded forecasts. NRCC data systems provide a mechanism for NWS access
to the private climate observations.

Active Local Stakeholder Engagement

Through decades of experience, the RCCs have learned that effective and mean-
ingful climate services must be defined broadly to satisfy stakeholder needs. Climate
services should satisfy the domain-specific needs of stakeholders in ways that can
be directly assimilated into their business practices and decision strategies. Effec-
tive climate services should include:

o Two-way dialogues between climate scientists and users of climate informa-
tion

o Timely access to quality climate data, products, and analyses from integrated
data sources that incorporate State, regional, and national data networks

General and specific assessments of climate conditions at pertinent spatial
and temporal scales

o Responsiveness to new climate issues as they arise, such as adaptation to cli-
mate change and variability

o Access to research results pertaining to basic and applied climate issues
e Decision support tools developed for domain-specific applications

An example from the Northeastern United States epitomizes this strategy. Heat-
ing degree days have been used as a common measure of heating demand, and
hence fuel usage, for decades. These data, available from NOAA and a variety of
other sources, have typically been tabulated on a weekly basis from Sunday through
Saturday. Through discussions with UBS, a nationwide investment firm, the NRCC
learned that this definition of a week did not coincide with energy trading practices
which operated on a Friday-Thursday time interval. The mismatch in summary pe-
riod affected the accuracy of the forecast models used by the industry. By working
with these companies and the NOAA Climate Prediction Center, the NRCC now pro-
vides these data to USB and other investment firms in a format that addresses
their needs.

Adaptation Strategies for Climate and Environmental Change

A core component of a National Climate Service should include the capacity and
ability to provide data and insight on climate change adaptation strategies. The
RCCs have been increasingly called upon for information related to future climate
conditions. Users are more aware of variations in climate conditions and require in-
formation to assist them in managing year-to-year climate variations and adapting
to changing climate conditions. As with traditional approaches to solve past prob-
lems, those that focus on climate change adaptation require extensive stakeholder
dialogue. Furthermore, the inherent uncertainly of longer-term climate projections
makes established trust between climate service providers and decision-makers an
even more important component of climate adaptation research, outreach and serv-
ice. Again from past experience, it is evident that these types of relationships can
best be established at local, State and regional levels. To address climate change
adaptation a national climate service should:

e Assess vulnerability to climate change impacts and research appropriate
strategies and plans to reduce such vulnerability at local, State, regional, and
national levels

e Develop dynamic climate information products, databases, decision tools, and
services for decision-makers and policy-makers at multiple temporal and spa-
tial scales
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e Educate stakeholders about the potential uncertainties in climate projections
and work with decision-makers to determine how best to apply these projec-
tions in light of uncertainty

Users are more comfortable when tools for climate adaptation are derived from
existing climate products and decision support systems available through estab-
lished relationships. Most of the data, tools and products currently provided by the
RCCs can be used or modified to support climate change adaptation. The climate
services partners such as the RCCs and AASC have the expertise to help local sec-
tors identify vulnerabilities in relation to climate. The key to using these tools effec-
tively will be to understand how climate is changing—what might change, what will
be the magnitude, and over what time periods. For example, a crop yield model used
currently to project seasonal yields can be used to plan for adaptation to climate
change by providing outcomes for different scenarios of temperature, precipitation,
and other climate-related inputs in the model. New risk-management tools can be
developed to help utilize these results for making decisions about adaptation. Be-
cause of the RCC understanding of many stakeholder needs, the RCCs help agencies
determine critical climate thresholds that will impact a particular sector.

Innovative Environmental Data Management

The RCCs have been in the forefront of developing operational climate data sup-
port systems. The Applied Climate Information System (ACIS) is the foundation for
RCC data management and electronic information delivery. ACIS was developed to
provide operational efficiency, redundant reliability, and flexibility to accommodate
evolving information system configurations and needs. ACIS is becoming an effec-
tive operational component of international GEOSS activities through a partnership
with the Northrop Grumman Corporation. The flexible design of ACIS provides data
to web servers and services, automated data delivery systems, and on-demand data
polling from remote users and user applications. The RCCs envision such a system
as a key component of a National Climate Service. It already provides operational
support to federal climate service providers and the general public through:

Powered by

ACIS

NOAA Regional Climate Centers

o xmACIS
An interface for NOAA partners to access RCC data products and data hold-
ings that alleviates the need to maintain and update separate databases at
individual local NWS offices.

e NOWData
An abbreviated version of xmACIS designed for use by the general public and
available on each local NWS office website.

e ThreadEx
A product developed in collaboration with the RCCs, NWS, NCDC, and The
WeatherChannel to standardize the reporting of weather extremes.

o AgACIS
Specially designed climate data products for use by Natural Resource Con-
servation Service field offices in each of the 3140 U.S. counties.

e WxCoder III
A web-based interface that allows NOAA Cooperative weather observations to
be entered electronically, providing timely access and eliminating the need to
digitize handwritten observations.
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These systems deliver tens of thousands of products every month and provide a
cost-effective method to deliver NOAA and non-NOAA climate data and products to
the public.

Information systems such as ACIS also provide a means for linking decision sup-
port tools developed through NOAA research programs such as the Regional Inte-
grated Sciences and Assessments (RISA), Sector Applications Research Program
(SARP) and Transition of Research Applications to Climate Services (TRACS) pro-
gram to real-time operational climate databases. The RCCs expect that ACIS will
be required to transition these research results into operational products. Such data
systems will also be advantageous, as they have the ability to seamlessly incor-
porate data from disparate networks, remote-sensing platforms and meteorological
and climatological models into existing decision tools.

Responsiveness to Local and Regional Issues

A national climate service must be closely attuned to regional issues and ready
to provide nimble and appropriate responses as anomalous climate conditions de-
velop or unanticipated situations arise. Under such circumstances, the value of a
National Climate Service is more clearly apparent. Effectively addressing these
issues requires:

e Local knowledge of important political, environmental and social consider-
ations

o Established trust-based stakeholder relationships
e Pre-existing tools, data and information ready for rapid application

¢ A network to engage stakeholders at State and local levels, such as the one
that exists through the 50 State climatologists, the USDA Cooperative Exten-
sion Service and NOAA Sea Grant

The regional diversity of local climate issues that need to be addressed by a Na-
tional Climate Service is best illustrated by examples from each of the RCCs.

The Midwestern RCC

The Midwestern Regional Climate Center (MRCC) monitors the climate in the
Nation’s major corn and soybean growing region and provides tools for producer and
agribusiness decisions. A method to produce county-level soil moisture measure-
ments based on radar and precipitation measurements is used to produce up-to-date
maps of soil moisture estimates in the Midwest. During the growing season, crop
yield models provide yield estimates of corn and soybeans. Numerous agri-
businesses, ranging from large international conglomerates such as Cargill, Inc. to
seed companies and local producers, rely on RCC data and products to assess cur-
rent conditions and provide guidance for operational decisions.
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The Southeast RCC

The Southeast Regional Climate Center (SERCC) is taking the lead in exploring
links between climate and health, largely because of the existing expertise of Center
staff, the location of a major School of Public Health on the same campus, and the
presence of the Centers for Disease Prevention and Control in the southeast region.
At the federal level, RCC staff participates in an interagency working group assess-
ing likely responses to public health threats posed by climate change. Major emerg-
ing roles for the Center are provision of information about climate variability and
change at the local level in a form understandable to and usable by local, State and
federal public health organizations, and assistance in translating the information
into an assessment of potential health impacts.

The SERCC is also linking the health-related work with the disaster-related con-
cerns of the Department of Homeland Security. SERCC, along with the Southern
Regional Climate Center, is involved with assessing the direct physical threats
posed by hurricanes to the Atlantic and Gulf coastlands. In addition, SERCC is in
a position to assist in the development of strategies to deal with the health
aftermaths of a hurricane strike.

The Southern RCC

Since 1992, the SRCC has provided decision support to the Louisiana Governor’s
Office of Homeland Security and Emergency Preparedness during tropical storm and
hurricane events affecting Louisiana coastal communities. SRCC personnel provide
observational data and interpretation of official NOAA forecasts and warnings that
help emergency managers make informed decisions on evacuations, emergency shel-
tering, resource staging, rescue missions, and other critical decisions that depend on
continually changing assessments of risk. In the past few years, LSU has increased
its support of these activities providing additional services that include damage and
mortality modeling, storm surge modeling, and post-storm recovery support in which
the SRCC plays a major role.

The Northeast RCC

The NRCC frequently deals with urban issues related to water resources and tem-
perature extremes. It has ties to corporations ranging from energy providers to in-
vestment banking firms. In addition, agriculture is an important industry in the re-
gion. Climate related decisions in this sector have both economic and environmental
implications. Coastal issues are also within the realm of the center, given it is bor-
dered by both the Atlantic Ocean and Great Lakes. A project that syntheses these
interrelated issues deals with the management of agricultural nitrogen. Across de-
partment collaborations at Cornell have resulted in the creation of Adapt-N, a web-
based tool that links high resolution climate data derived from Cooperative Network
observations, radar estimates and meteorological model initialization fields with soil
nitrogen and crop yield models. Adapt-N provides recommendations for nitrogen ap-
plication rates in maize that incorporate ambient weather conditions. These rec-
ommendations optimize corn yield, while minimizing nitrogen losses. Nitrogen run-
off within the Upper Susquehanna River Basin and ultimately Chesapeake Bay is
a primary concern of the NY Department of Environmental Conservation and the
Susquehanna River Basin Commission. Farmers using the tool also derive an eco-
nomic benefit via more efficient nitrogen use.

The Western RCC

The WRCC addresses a broad spectrum of climate issues and user needs. For ex-
ample, federal and State land management agencies rely on WRCC for data prod-
ucts supporting wildland fire decision-making, including data management of the
2,400 sites of the national Remote Automated Weather Station (RAWS) network,
and archival of National Lightning Detection Network data for fire management
use. WRCC has worked closely with the National Park Service nationwide on needs
for and provision of weather and climate data and information for operations, re-
search, and public interpretation of climate.

Drought has been present in the West every year since 1995 as a serious and per-
sistent problem. WRCC has played an influential role in the development and imple-
mentation of the National Integrated Drought Information System and its western
activities. The West has warmed much more than the rest of the U.S. over the past
35 years; this has significant implications for future water supplies, most of which
rely on snowpack. Adaptation to climate variability and change are becoming a
major WRCC theme. This Center specializes in mountain environments, the source
of water, timber, recreation, minerals, renewable energy, and tourism, all greatly af-
fected by climate. The region is over 50 percent public land, and WRCC interacts
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with numerous federal, regional, tribal, State and county resource management
agencies to monitor, understand, and provide sustainable utilization of these shared
resources. Ecosystem services and environmental health are now seen as vital to the
western economy, and are strongly tied to climate. WRCC provides front-line infor-
mation delivery capability for NOAA, and in turn knowledgeably informs and par-
ticipates in development of improved information capabilities tailored to the unique
needs of this diverse region.

The High Plains RCC

The High Plains Aquifer (Ogallala) is one of the world’s largest aquifers. About
27 percent of the Nation’s irrigated land overlies this aquifer and about 30 percent
of the U.S. ground water used for irrigation comes from the High Plains Aquifer.
Clients using the HPRCC irrigation tools can select the nearest weather stations,
the crop that will be addressed, its maturity level, emergence date, and enter local
precipitation from the field of interest, if available. The output provides an estimate
of how much additional water the soil can hold and a projection of soil water rel-
ative to crop water stress level. The goal is to keep the water in the soil well above
the stress level and to leave enough room in the soil for any rainfall anticipated
from the forecast. Informed scheduling of irrigations reduces the number of irriga-
tions and thus conserves water, reduces energy used for pumping, minimizes run-
off, and maintains potential yields (even in semi-arid climates).

The HPRCC is also engaged in climate variability and climate change analyses
to build tools for current clients to provide assessments on possible climate change
impacts on the Plains: future frost-free seasons, heat during the growing season, im-
pacts on water use/yield and shifting of crop production zones.

Interdisciplinary Collaborations

Climate is just one of many issues that decision-makers must consider. Thus effec-
tive climate services must have the ability to synthesize non-climatic influences and
data sources. Interactions between climatic and non-climatic factors are often non-
linear, particularly in situations where the climate and associated factors are chang-
ing. Economists, social scientists, communication specialists, innovative instruction
experts, agronomists and entomologists represent interdisciplinary collaborations
that the RCCs have fostered to address climate related problems. Scientists from
these and other diverse fields are critical components of national climate services.
An efficient means of integrating scientists is through the inclusion of research uni-
versities as partners in a National Climate Service. A National Climate Service-uni-
versity relationship also benefits climate services in general by:

e Leveraging resources for research funds from federal, State, and private spon-
sors

e Fostering unique interdisciplinary collaborations
e Providing substantial cost sharing support
o Establishing links to Cooperative Extension and Sea Grant

The RCCs, AASC and RISAs currently provide ties to major U.S. universities.
Each year the RCC base funding is leveraged considerably through external grants
and contracts. The RCC directors are on faculty at major research universities and
they maintain active research programs that further the goals of national climate
services in data quality, novel data products and climate related decision-modeling.

Concluding Remarks

The United States needs a comprehensive National Climate Service that has the
ability to address the broad spectrum of climate needs facing the Nation. These
needs are spread across a wide diversity of disciplines and economic sectors that
touch nearly every aspect of society. The existing core set of organizations and capa-
bilities provides a useful and functional initial framework. To meet newer chal-
lenges, this patchy and incomplete infrastructure requires consistent and reliable
support, augmentation of capabilities, and much better integration across a wide va-
riety of boundaries. NOAA capacities and programs such as those we have outlined
will be integral and necessary components but, alone are not sufficient. Climate is
so pervasive an issue that the success of a National Climate Service, on the scale
and broad scope that we need, can only derive from a sense of shared ownership
of the Service among its widely scattered participants: federal, regional, State and
local agencies and organizations inside and outside government. It is my opinion
that this nation has the talent, the attitude, the motivation, and the resources to
provide global leadership in this crucial endeavor.
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In closing, I thank the Committee for inviting me to testify today.

BIOGRAPHY FOR ARTHUR DEGAETANO

Art DeGaetano is Professor in the Department of Earth and Atmospheric Sciences
at Cornell. He is also the Director of the Northeast Regional Climate Center (NRCC)
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to enhance the use and dissemination of climate information to a wide variety of
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matic Data Center. Art serves as an associate editor for the American Meteorological
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Chair BAIRD. Thank you. Dr. Barron.

STATEMENT OF DR. ERIC J. BARRON, DIRECTOR, NATIONAL
CENTER FOR ATMOSPHERIC RESEARCH; CHAIR, CLIMATE
SERVICES COORDINATING COMMITTEE, CLIMATE WORKING
GROUP, NOAA SCIENCE ADVISORY BOARD

Dr. BARRON. Chairman Baird, Ranking Member Inglis, and
Members of the Subcommittee, thank you for inviting me to testify
on the important topic of creating a National Climate Service. My
name is Eric Barron, and I am the Director of the National Center
for Atmospheric Research.

The climate debate has changed dramatically over the last dec-
ade. We now know that we are going to be forced to make a num-
ber of decisions that are climate-related, and some mix of adapta-
tion and mitigation is going to be inevitable.

Unfortunately, our nation is not ready for those decisions. It
lacks the capability to provide a diverse range of climate informa-
tion that could benefit society. The simple fact of the matter is
there is no single source of authoritative, credible, and useful infor-
mation that will allow society to span the connections between cli-
mate and human health, water, energy, changes in severe weather,
agriculture, and environmental stewardship.

It is interesting, every time I talk to a natural resource manager,
I discover that many of them just don’t know where to go to get
the information that they need, and many of them are particularly
concerned that they need information that is authoritative, the
very best information available, if they are going to make decisions
that can withstand the tests of our society or even of litigation
within our society.

You know, consider the fact that we have dozens of climate mod-
els out there. Should a manager from Washington State or from
South Carolina, California, Texas, or New York turn around and
just pick whichever climate model they might want to use for a
particular problem? Or would we rather have a single source,
where you can go see the full range of predictions, and see with
those full range of predictions, the information about uncertainties
and their ranges, and other expert opinion?

In other cases, we know that if we can put users, information,
and new research together, we can actually solve problems. We can
tailor the information to the needs of a user, to remarkable benefit.



41

Recently, I chaired the Climate Services Coordinating Com-
mittee, a body within the Climate Working Group of NOAA’s
Science Advisory Board. The Committee prepared a report that was
entitled “Options for Developing a National Climate Service.” 1
would like to bring the conclusions of this report to your attention.

First, NOAA must play a key role in any climate service. This
agency already contains many of the fundamental components of a
climate service, and it has a considerable history of providing au-
thoritative services to the Nation. However, in the panel’s opinion,
weather and climate within NOAA have to be better integrated,
and research operations and users have to be better joined if their
role is to be successful.

Second, in addition to NOAA, there are several federal agencies
that are positioned to contribute expertise, information, and re-
sources to support a National Climate Service. Each federal agency
needs to define collaboratively its role and its level of commitment
to this Service, and it can’t be optional. It needs to be persistent
and consistent.

Third, to make this work, the overall authority and guidance
must be at the highest possible level within the federal system,
preferably within the White House. There are simply too many
pieces out there in too many federal agencies to have this work
well without clear and potent leadership.

Fourth, a National Climate Service requires a defined, inde-
pendent budget that is large enough to influence the direction of
the Climate Service, and ensure that we achieve its mission. Some
of our most successful regional climate services are chronically un-
derfunded, and not all parts of this Nation are even represented.
The Service needs a budget that is appropriate to match societal
need.

Fifth, the Service needs to be able to connect with and actively
engage a broad range of users. We need a nimble and flexible
structure that empowers users, that can put industry at the table,
that can promote interaction between users and the research com-
munity. Frankly, this is something that the Federal Government
doesn’t do well. Our view is that we need a separate consortium or
nonprofit that is directly funded through a lead agency, and is de-
signed specifically to promote this interface. We need an entity that
has a single focus, no competing agenda, in order to connect cred-
ible climate information to those who need it, whether it is a city,
a state, a climate services corporation, or a research manager.

I believe that a National Climate Service that is structured well
and implemented effectively will dramatically increase our ability
to respond to these challenges. The potential to serve our nation,
I think, is enormous if we do this well.

Thank you for this opportunity, and I would be pleased to answer
any questions when the time comes.

[The prepared statement of Dr. Barron follows:]

PREPARED STATEMENT OF ERIC J. BARRON

Chairman Baird, Ranking Member Inglis, and Members of the Subcommittee:
Thank you for inviting me to testify on the importance of creating a National Cli-
mate Service. My name is Eric Barron, and I am the Director of the National Center
for Atmospheric Research, a federally-funded institute based in Boulder, Colorado,
that supports and conducts research and scientific inquiry into our atmosphere and
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its interactions with the Sun, the oceans, the biosphere, and society. In all these
areas, our scientists are looking closely at the role that humankind plays in creating
climate change, increasing our ability to predict future changes, and assessing the
impact that climate change is having, in turn, on us.

I am also Chairman of the Climate Services Coordinating Committee, a body
within the Climate Working Group of NOAA’s Science Advisory Board which formed
last year to examine options for developing a National Climate Service. The Com-
mittee recently prepared a report titled Options for Developing a National Climate
Service, which I would like to bring to your attention as a key document and re-
source on this topic. This report is intended to provide Members of this committee,
other Members of Congress, and the new Administration, with a solid foundation
on which to make well-reasoned choices on the development of a National Climate
Service. At the core of the Report, we identify four options for developing a National
Climate Service, weigh the pros and cons of each option, and list key recommenda-
tions for design and implementation.

I recommend that you review and take into consideration the findings and rec-
ommendations of Options for Developing a National Climate Service. It reflects the
coordinated efforts, over the course of more than a year, of an authoritative group
of climatologists, climate policy experts, federal policy-makers, potential users of a
National Climate Service, and other key stakeholders. It is representative of a broad
spectrum of interests from a range of sectors and backgrounds, all of which have
a stake and should be taken into account in the integrated design of a National Cli-
mate Service.

The outcome of our Committee’s efforts—distilled in the form of our report—offers
an informed and well-considered analysis of how to best approach the design and
implementation of a National Climate Service. I hope that, as you formulate policy
ideas, and especially if you begin to draft an authorization bill for the National Ch-
mate Service, you will make ample use of our report, take advantage of our hard
work, and use the members of the Coordinating Committee as resources.

Today, climate services—provided by a number federal agencies, universities, non-
profits, and private sector firms nationally—provide decision-makers with informa-
tion about long-term trends in the weather and other Earth systems. While such
climate services met some of user demand in the past, demand for climate informa-
tion and the range of information that is needed are rapidly growing as decision-
makers are increasingly concerned about the consequences of global warming: How
should my community prepare? How can my community minimize losses? How can
we maximize gain? Planners, commissioners, policy-makers, and other decision-mak-
ers want to know detailed and specific information about how climate change will
affect their state, region, community, industry, or utility. They need a dependable
and accurate source of information to which to turn. They need a level of engage-
ment with experts that enables them to make informed decisions. They need a re-
search community that recognizes and responds to their problems. The lives and the
well-being of their clients and constituents are at stake, as are economic vitality of
t}];elir communities and other priorities like environmental stewardship and sustain-
ability.

The patchwork of climate services that currently exists does not have the capacity
to meet growing needs and demands. Rather, climate services are disparate and dis-
connected by type and region, lacking central coordination, focus, and direction.
They generally do not obtain data, predictions, and syntheses across a broad span
of sectors and regions, nor do they have the resources to tackle the advanced com-
puter climate modeling that is required to produce high-resolution, down-scale cli-
mate predictions. Currently, there is no single source of authoritative, credible and
useful information that will allow society to span such important topics as the phys-
ical aspects of sea level rise, temperature and precipitation, the resource implica-
tions of failed crops, anticipating adverse human health outcomes, robust water sup-
ply, managing changes in ecosystems, or the social implications of migrations and
resource competitions. In short, current climate services as they are presently con-
stituted are not suited to new challenges or the rapidly growing demand for climate
information.

As we face the certainty of a warming planet over the next 100 years—“unequivo-
cal” in the words of the U.N. Intergovernmental Panel on Climate Change—a Na-
tional Climate Service would dramatically increase our ability to respond, and it’s
necessary to unify, strengthen, and optimize our nation’s existing climate services.
The purpose of the National Climate Service would be to provide the best possible
information to the public to assist in understanding, anticipating, and responding
to climate, climate change, and climate variability, and their impacts and implica-
tions. Centralized within the Federal Government, integrated across region and type
of services, and supported with sufficient resources and leadership, a National Cli-
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mate Service would be unique in its capacity to produce and deliver authoritative,
timely, and useful information on climate change. It would enable decision-makers
to manage climate-related risks and opportunities, along with other local, State, re-
gional, tribal, national, and global impacts.

A National Climate Service should:

1) promote active interaction among users, researchers, and information pro-
viders;

2) be user-centric, ensuring that scientifically-based information is accessible
and commensurate with users’ needs and limitations; and

3) provide usable information and enable the development of decision support
tools through a sustained network of observations, modeling, research activi-
ties, and user outreach and assistance.

Critical to the survival and success of a new National Climate Service are the
functions of design, leadership, and funding. These are addressed in the key rec-
ommendations laid out in Options for Developing a National Climate Service, the fol-
lowing five of which are critical to implement:

Recommendation #1. Internally Reorganize at NOAA. Given NOAA’s mission
and operational capabilities, it is an agency that should play a key role in the estab-
lishment and implementation of a National Climate Service. NOAA already contains
many of the fundamental components of a climate service and they have consider-
able history in providing services to the Nation. However, as it is currently orga-
nized, NOAA is not well-suited to the development of a unified climate service func-
tion. An internal reorganization of NOAA that allows greater connectivity between
weather and climate functions, and between research, operations, and users, is a
necessary step for success.

Recommendation #2. Define Role of Each Agency. There are several federal
agencies that are positioned to contribute expertise and that must contribute re-
sources to support a National Climate Service. Each federal agency needs to collabo-
ratively define its role and level of commitment in a National Climate Service. To
achieve success, each agency must commit a set amount of funding that is not op-
tional and must commit to participation at a very high level within the agency.
There are examples of interagency programs that have failed because leadership
was not involved and participants did not have the authority to make commitments
on behalf of their agency. This service is too important to the security and well-
being of the country to risk that approach. We must also define a lead federal entity.
There is also good logic for considering NOAA as the lead agency. A lead agency
provides a greater ability to speak with an authoritative voice, and a NOAA-lead
allows us build quickly from existing components of a climate service, ensure sup-
port of inherently governmental functions (observing systems, operational systems),
and increases our ability to ensure “one-stop shopping” if weather and climate func-
tions are integrated.

Recommendation #3. Place under High-Level Leadership. Success of a Na-
tional Climate Service requires recognized, clear, authoritative, responsible leader-
ship within the Federal System at the highest level possible, ideally within the
White House. The importance of this cannot be overemphasized. The service must
be interagency and involve State and local governments as well as the private and
public sector. To make this work, someone with clear and obvious authority must
take the lead.

Recommendation #4. Grant a Large, Dedicated Budget. A National Climate
Service requires a defined, independent budget large enough to influence the direc-
tion of the Service and achieve its mission.

Recommendation #5. Establish a Federated Structure. A National Climate
Service requires an interface best described by a federated structure (i.e., non-profit
or federation). This point is extremely important. The greatest strengths of the fed-
erated or non-profit option is their flexibility and nimbleness (especially the non-
profit option), ability to connect and actively engage a broader range of users and
members of the research community, and potential to have a single focus (no com-
peting agenda).

Implementation of the recommendations outlined in the report will establish an
efficient and effective service that promotes interactive partnerships among sci-
entists, information providers, and a variety of users. For instance, accurate and
properly-scaled predictions of long-term trends in wind volume and sunshine levels
at a research institution can help renewable energy companies plan where to build
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their new wind turbine farm or concentrated solar thermal plant. A national clear-
inghouse for all carbon and climate monitoring data and all impact analyses, based
in Washington, D.C., could support policy-making and provide an authoritative sig-
nal to Congress about how rapidly and deeply you should cut or mitigate greenhouse
gas emissions to minimize losses. A civil engineer’s high-resolution model of how
streamflow will change over the long-term for a key river could help fisherman im-
prove management of that river’s fisheries, farmers improve irrigated agriculture
along the river, and dam operators optimize hydropower production. And authori-
tative information on weather and climate parameters associated with causes of ad-
verse health outcomes could help officials at the Center for Disease Control and Pre-
vention and other health professionals respond to adverse health outcomes in ad-
vance and prepare with an appropriate level of medical community preparation.

As these examples show, the benefits of a National Climate Service will be mani-
fold, will extend to all parts of the economy, and will have implications for the ev-
eryday lives of all people of this country. Climate change is happening now and it
is occurring at a faster rate than anticipated. We need a National Climate Service
that will enable people to plan for change in a constructive, efficient manner. If we
succeed in this endeavor, I am confident that we can avoid many of the adverse
changes that could surely affect our society otherwise.

Mr. Chairman and Ranking Member Inglis: Thank you again for the opportunity
to testify before your Subcommittee regarding this very important program. I would
be more than happy to field any questions you or the other Members of the Sub-
committee have for me today.
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Chair BAIRD. Thank you. Dr. Mote.
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MATE SERVICES, OREGON STATE UNIVERSITY; PROFESSOR,
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Dr. MoOTE. Thank you, Chairman Baird and Ranking Member
Inglis, and Members of the Committee. I am still with the Climate
Impacts Group at the University of Washington for a couple more
months, in addition to my responsibilities with the Oregon Climate
Change Research Institute. And at the University of Washington,
I also serve as State Climatologist, and I am pleased that you all
have Nolan Doesken, the President of the AASC, to speak in a few
minutes.

I have been invited here to speak on behalf of the nine univer-
sity-based, regionally focused research teams known as RISAs,
which Dr. DeGaetano already mentioned. RISA stands for Region-
ally Integrated Sciences and Assessments, and they are supported
by NOAA’s Climate Program Office. Most of the RISA teams have
contributed to my oral and written testimony.

RISAs have been providing climate services, since the first RISA,
our own Climate Impacts Group at the University of Washington,
was established in 1995 by Ed Miles. Indeed, our group, with Ed
as lead author, wrote a paper on national climate services, pub-
lished in 2006, that helped start the current discussion about cli-
mate services.

Climate services provide the use-inspired climate science needed
to support decisions that plan for and cope with climate variability
and change. With steady progress in science, vigorous growth in de-
mand for actionable climate information, and the urgency of coping
with a changing climate, the time for a National Climate Service
has arrived.

Selecting from dozens of possible examples, I provide here a few
examples of climate services that the RISAs provide, focusing for
brevity on water resources. Early on, the Northwest and Pacific
RISAs helped agencies like Seattle public utilities and Pacific Is-
land water resource managers apply seasonal forecasts to estimates
of water supply. Western and Southeastern RISAs have engaged in
drought planning and monitoring and post-drought analysis.
CLIMAS, the Southwest RISA, worked with State agencies in Ari-
zona on the Arizona Drought Preparedness Plan. The RISA in the
Carolinas developed a drought monitoring tool to monitor low flow
triggers.

Looking decades into the future, RISA scientists analyzed the ef-
fects of climate 