BUDGET ACTIVITY: OCEANIC AND ATMOSPHERIC RESEARCH

For FY 2013, NOAA requests a net increase of $25,926,000 and 3 FTE above the FY 2013 base
level for a total of $413,820,000 and 758 FTE for the Office of Oceanic and Atmospheric Research
(OAR). This includes $3,176,000 and O FTE in adjustments-to-base.

OAR is the primary center for research and development (R&D) within NOAA. NOAA looks to OAR
to meet key NOAA science challenges; to lead advances in Earth system research using
observations, analysis, and modeling; and to play an expanded role as the innovator, incubator and
integrator of science and technology across NOAA. The Agency relies on OAR to coordinate and
develop research and technology for such emerging and integrative subjects as ocean acidification,
“warn on forecast,” climate and weather testbeds, diagnosing and forecasting the behavior of the
Earth system, ocean exploration, unmanned aircraft systems, and autonomous underwater vehicles.
OAR conducts weather and climate research necessary to provide society with useful information,
such as information to help decision-makers manage regional water resources and plan for extreme
events in a variable and changing climate. OAR also serves as the programmatic lead for
environmental modeling as we move to truly integrated modeling that spans the full domain of
physical, chemical, and biological systems. When mature, the products and the information
produced will inform a broad range of users, sectoral interests, and transition appropriate advances
to another Line Office for operation or application.

BASE JUSTIFICATION FOR FY 2013:

The OAR budget is organized into four subactivities under the Operations, Research, and Facilities
(ORF) account (377,598,000 and 755 FTE):

e Climate Research ($184,517,000 and 366 FTE) includes Laboratories and Cooperative
Institutes and competitive research that seek to establish a greater understanding of and
ability to predict climate variability and change to enhance society’s ability to plan and
respond.

¢ Weather and Air Chemistry Research ($68,471,000 and 210 FTE) includes Laboratories and
Cooperative Institutes as well as Research Programs that develop improved understanding
and forecast capabilities for atmospheric events that endanger lives and property.

e Ocean, Coastal, and Great Lakes Research ($115,664,000 and 166 FTE) includes
Laboratories and Cooperative Institutes, the National Sea Grant College Program, Office of
Ocean Exploration and Research, and Other Ecosystem Programs. Collectively, activities
funded here seek to better understand habitats, processes, and resources in the oceanic,
coastal, and Great Lakes environments and lead to innovative and useful management tools
that help NOAA meet its mission.

¢ Information Technology Research and Development ($8,946,000 and 13 FTE) includes High
Performance Computing Initiatives, which seeks to accelerate the adoption of advanced
computing, communications, and information technology throughout NOAA.

The Procurement, Acquisition, and Construction (PAC) account ($10,296,000 and O FTE) includes
the following subactivity:

e System Acquisition, which includes NOAA'’s investments in Research High Performance
Computing.
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OAR operates through a national network of laboratories and other university-based research
programs. Through FY 2012, OAR has managed its budget through seven organizational
components: Laboratories and Cooperative Institutes, Climate Program Office, National Sea Grant
College Program, Office of Ocean Exploration and Research (OER), Other Ecosystem Programs,
Office of Weather & Air Quality (OWAQ), and the NOAA High-Performance Computing and
Communications (HPCC) Program. Beginning in FY 2013, the NOAA Undersea Research Program
under OER is proposed for termination.

With its diverse research capabilities and ability to increase its breadth and depth of expertise from
our many partners, OAR provides national and international leadership on critical environmental
issues and addresses the environmental R&D needs of internal NOAA customers as well as of
states, industry, the Department of Commerce (DOC), and other Federal agencies.

OAR Laboratories and Cooperative Institutes

OAR has seven laboratories across the United States that administer and manage its programs,
emphasize theoretical and analytical studies, and conduct laboratory experiments and field
observations. These laboratories collaborate with numerous external partners, including NOAA-
funded cooperative institutes. The primary purpose of the laboratories and cooperative institutes is to
improve NOAA products and services and to provide the basis for improved decision making by
policy makers and the public.
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Research Laboratories
e Air Resources Laboratory (ARL), headquartered in Silver Spring, MD, and with offices in
Oak Ridge, Tennessee, Idaho Falls, Idaho, and Las Vegas, Nevada, carries out research on
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air chemistry, atmospheric dispersion, and climate, with a focus on conditions near the
Earth’s surface that affect people and ecosystems. More information about ARL is available
at http://www.arl.noaa.qgov/.

Atlantic Oceanographic and Meteorological Laboratory (AOML), in Miami, Florida,
conducts research in oceanography, tropical meteorology, atmospheric and oceanic
chemistry, and acoustics. More information about AOML is available at
http://mwww.aoml.noaa.qov/.

Earth System Research Laboratory (ESRL) in Boulder, Colorado, represents a
combination of climate and weather research capabilities aimed at observing and
understanding the Earth system and developing environmental information products and
services on global to local scales. ESRL primarily works to understand the roles of gases
and patrticles that contribute to climate change, provides weather and climate information
related to water management decisions, improves weather prediction, studies the recovery of
the stratospheric ozone layer, and develops air quality forecast models. ESRL has four
divisions:

o Chemical Sciences Division (CSD) conducts research aimed at discovering,
understanding, and quantifying the processes that control the chemical makeup of Earth’s
atmosphere to better understand its future. More information about CSD is available at:
http://Amww.esrl.noaa.gov/csd/.

o Global Monitoring Division (GMD) conducts sustained observations and research
related to global distributions, trends, sources and sinks of atmospheric constituents that
are capable of forcing change in Earth’s climate and environment. GMD also conducts
research on the depletion of the global stratospheric ozone layer and Antarctic ozone
hole, ultraviolet radiation, and ozone-depleting gases, including those regulated by the
Montreal Protocol. More information about GMD is available at:
http://www.esrl.noaa.gov/gmd/.

o Global Systems Division (GSD) incorporates new findings in atmospheric, oceanic, and
hydrologic sciences into systems designed to improve understanding of weather and
intraseasonal climate and through new observation techniques, innovative diagnostic and
predictive models, advanced computational analysis, and leading-edge workstation
display technology. More information about the Global Systems Division can be found
within the Earth System Research Laboratory web site: http://www.esrl.noaa.gov/gsd/.

o Physical Sciences Division (PSD) conducts the physical process research needed to
provide a seamless suite of information and forecast products, ranging from short-term
weather forecasts to longer-term climate forecasts and assessments. In so doing, the
program advances NOAA’s abilities to observe, understand, and critically evaluate and
advance the ability of existing and emerging models to predict behaviors of the
atmosphere, ocean, cryosphere, hydrosphere, land, and related impacts on global-to-
local and days-to-decades time scales. To meet needs for science-based information,
the program works closely with its internal partners and a broad external user community.
This research is conducted with support from the Cooperative Institute for Research in
Environmental Studies (CIRES). More information about PSD is available at:
http://www.esrl.noaa.gov/psd/.

Geophysical Fluid Dynamics Laboratory (GFDL), in Princeton, New Jersey, conducts the
cutting-edge research necessary to understand, project and predict Earth’s climate on a
range of space and timescales. Research at GFDL addresses many topics through
advanced mathematical modeling of the climate and Earth system, including natural climate

OAR -3


http://www.arl.noaa.gov/
http://www.aoml.noaa.gov/
http://www.esrl.noaa.gov/gsd/

variability, anthropogenic climate change, weather and hurricane forecasts, El Nifio
prediction, and stratospheric ozone depletion. More information about GFDL is available at:
http://www.gfdl.noaa.qgov/.

e Great Lakes Environmental Research Laboratory (GLERL) in Ann Arbor, Michigan,
conducts integrated interdisciplinary environmental research in support of resource
management and environmental services in coastal and estuarine waters, with a primary
emphasis on the Great Lakes. More information about GLERL is available at:
http://mww.glerl.noaa.gov/.

¢ National Severe Storms Laboratory (NSSL), in Norman, Oklahoma, conducts weather
research aimed at improving the accuracy and timeliness of forecasts and warnings of
hazardous weather events such as thunderstorms, blizzards, ice storms, flash floods,
tornadoes, and lightning. More information about NSSL is available at:
http://mww.nssl.noaa.gov/.

¢ Pacific Marine Environmental Laboratory (PMEL), in Seattle, Washington, carries out
interdisciplinary scientific investigations in oceanography, marine meteorology, and related
subjects. PMEL also supports an undersea observation and research program in Newport,
Oregon. More information about PMEL is available at: http://www.pmel.noaa.gov/.

Cooperative Institutes (http://www.nrc.noaa.gov/ci)

OAR has Cooperative Institute partnerships with academic and scientific institutions to foster long-
term collaborations dedicated to advancing oceanic and atmospheric research. These Cooperative
Institutes are usually co-located with one or more NOAA facilities to promote scientific exchange and
technology transfer, and provide valuable capabilities and expertise to supplement OAR laboratory
work.

The primary purpose of each institute is to create a mechanism to bring together the resources of a
research-oriented university or institution, OAR, and other branches of NOAA in order to develop and
maintain a center of excellence in research. Each Cooperative Institute represents a synergy that
has brought together NOAA and premier academic and scientific institutions in a mutually beneficial
arrangement to address issues of national and international significance unigue to these
partnerships. The institutes are:

o The Cooperative Institute for Climate Applications and Research (CICAR), located at the
Lamont-Doherty Earth Observatory Campus of Columbia University in Palisades, NY, conducts
research on Earth system modeling, modern and paleo-climate observations, and climate
variability and change applications CICAR collaborates primarily with GFDL.

e The Cooperative Institute for Climate Science (CICS), located at Princeton University’s
Forrestal Campus in Princeton, NJ, conducts research on Earth system modeling development
and analysis, Earth system modeling applications, and data assimilation CICS collaborates
primarily with CPO and GFDL.

e The Cooperative Institute for Climate and Satellites (CICS-M) is a national consortium of
academic, non-profit and community organizations with leadership from the University of
Maryland and North Carolina State University. CICS-M conducts research on climate and
satellite research and applications, climate and satellite observations and monitoring, and climate
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research and modeling. CICS-M collaborates primarily with ARL, the Center for Satellite
Applications and Research in NESDIS, and the Climate Prediction Center in NWS.

The Cooperative Institute for Alaska Research (CIFAR), located at the University of Alaska-
Fairbanks, Alaska, conducts research on ecosystem function, coastal hazards, and climate
change and variability. CIFAR collaborates primarily with CPO and PMEL.

The Cooperative Institute for Limnology and Ecosystems Research (CILER) is a ten-
member consortium of academic institutions in the Great Lakes region. CILER is administratively
housed at the University of Michigan in Ann Arbor, Michigan. CILER conducts research on Great
Lakes forecasting, invasive species, observing systems, protection and restoration of resources,
and integrated assessment. CILER collaborates primarily with GLERL.

The Cooperative Institute for Marine and Atmospheric Studies (CIMAS), located at the
University of Miami in Miami, Florida, conducts research on climate variability, fisheries dynamics,
regional coastal ecosystem processes, human interactions with the environment, air-sea
interactions and exchanges, and integrated ocean observation. CIMAS collaborates primarily
with AOML and the NMFS’ Southeast Fisheries Science Center.

The Cooperative Institute on Marine Ecosystems and Climate (CIMEC), located at Scripps
Institution of Oceanography (SIO) at the University of California-San Diego, conducts research on
climate and coastal observations, analysis, and prediction, research on biological systems,
research in extreme environments, and R&D on observations systems CIMEC collaborates
primarily with the Climate Laboratories and Southwest Fisheries Science Center. (Formerly titled
the Joint Institute for Marine Operations (JIMO).)

The Cooperative Institute for Mesoscale Meteorological Studies (CIMMS), located at the
University of Oklahoma in Norman, Oklahoma, concentrates its research efforts and resources
on basic convective and mesoscale research, forecast improvements, climatic effects of and
controls on mesoscale processes, socioeconomic impacts of mesoscale weather systems and
regional-scale climate variations, Doppler weather radar R&D, and climate change monitoring
and detection. CIMMS collaborates primarily with NSSL and several NWS components.

The Cooperative Institute for Marine Resource Studies (CIMRS), located at Oregon State
University, Corvallis, Oregon, conducts research on West Coast fisheries, ocean environment,
and marine mammal acoustics. CIMRS collaborates primarily with PMEL and NMFS’ Northwest
Fisheries Science Center.

The Cooperative Institute for the North Atlantic Region (CINAR), located at Woods Hole
Oceanographic Institution, Woods Hole, MA, conducts research on ecosystem forecasting,
ecosystem monitoring, ecosystem management, protection and restoration of resources, and
sustained ocean observations and climate research. CINAR collaborates primarily with the
Climate Laboratories and Northeast Fisheries Science Center.

The Cooperative Institute for Ocean Exploration, Research, and Technology (CIOERT),
located at Florida Atlantic University’s Harbor Branch Oceanographic Institution in Boca Raton,
Florida, conducts research on the development of advanced underwater technologies,
exploration and research in the frontier regions of the eastern U.S. continental shelf, and
vulnerable deep and shallow coral reefs. CIOERT collaborates primarily with OER as a NOAA
Undersea Research Program (NURP) regional center. Since this center replaced four NURP
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undersea research centers on the East Coast, it is identified as an undersea research center on
the above OAR map.

e The Cooperative Institute for Research in the Atmosphere (CIRA), located at the Colorado
State University in Fort Collins, Colorado, conducts research on satellite algorithm development
training and education, regional to global scale modeling systems, data assimilation, climate-
weather processes, and data distribution. CIRA collaborates primarily with the Boulder Labs and
NESS satellite programs.

¢ The Cooperative Institute for Research in Environmental Sciences (CIRES), at the
University of Colorado, in Boulder, CO, conducts research on advanced modeling and observing
systems, climate system variability, geodynamics, integrative activities, planetary metabolism,
and regional processes. CIRES collaborates primarily with CPO and ESRL.

e The Joint Institute for Marine and Atmospheric Research (JIMAR), located at the University
of Hawaii in Honolulu, Hawaii, conducts research on tsunamis and other long-period ocean
waves, equatorial oceanography, climate, fisheries oceanography, tropical meteorology, and
coastal research. JIMAR collaborates primarily with NOAA’s Boulder labs and NMFS programs.

¢ The Cooperative Institute for Marine Ecosystems and Climate (CIMEC), located at Scripps
Institution of Oceanography (SIO) at the University of California-San Diego, conducts research on
climate and coastal observations, analysis, and prediction, research on biological systems,
research in extreme environments, and R&D on observations systems. CIMEC collaborates
primarily with CPO and PMEL.

e The Joint Institute for the Study of the Atmosphere and Ocean (JISAQO), located at the
University of Washington in Seattle, Washington, conducts research on climate, environmental
chemistry, marine ecosystems, and coastal oceanography. JISAO collaborates primarily with
PMEL and NMFS programs.

¢ The Northern Gulf Institute (NGI) is a consortium of universities, led by Mississippi State
University, which includes the University of Southern Mississippi, Louisiana State University,
Florida State University, and the Dauphin Island Sea Lab, at Stennis Space Center, MS. NGI
conducts research on ecosystem management, geospatial data integration and visualization in
environmental science, climate change and climate variability effects on regional ecosystems,
and coastal hazards. NGI collaborates primarily with AOML, PMEL, and GLERL.

NOAA Climate Program Office

The NOAA Climate Program Office (CPO) manages the OAR Climate Competitive Research,
Sustained Observations and Regional Information and Climate Data and Information budget lines
under the OAR Climate Research subactivity, and coordinates with the climate programs in the OAR
Laboratories. CPO coordinates climate activities with other line offices (including NESDIS, NWS,
NMFS, and NOS) and works with many external partners. CPO manages competitive grant
programs and seeks to understand climate variability and change to enhance society's ability to plan
and respond. CPO develops integrated ocean and atmospheric observing systems, sponsors
research into the forcings and feedbacks contributing to changes in the Earth's climate, improves
climate predictive capability from weeks to decades, and develops climate products and services to
enhance decision making capabilities across all sectors of society. Finally, CPO serves as the NOAA
focal point for such national and international climate efforts as:
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¢ Maintaining the National Integrated Drought Information System (NIDIS) Office in Boulder,
CO;

e Managing NOAA's international research activities in the terrestrial, atmospheric, and marine
Arctic, Bering Sea, North Pacific, and North Atlantic regions;

¢ Leading U.S. involvement in the SAON (Sustaining Arctic Observing Networks) and the
Circumpolar Marine Biodiversity Monitoring Plan;

¢ Implementing and maintaining nearly half of the global ocean observing system;

¢ Participating in multilateral and bilateral policy discussions through interaction with the Global
Earth Observing System of Systems (GEOSS), the UN Framework Convention on Climate
Change (UNFCCC), the Intergovernmental Panel on Climate Change (IPCC), the World
Meteorological Organization (WMO), key bilateral partners, and other climate leadership
organizations;

¢ Promoting climate literacy and outreach activities; and

e Leading the National Climate Assessment.

More information about CPO can be found at http://www.climate.noaa.gov.

Office of Weather & Air Quality

The Office of Weather & Air Quality (OWAQ) has two major missions. The first is to provide R&D
that supports more accurate and timely warnings and forecasts of: (a) high-impact weather that
causes loss of life and property and (b) air quality parameters, including ozone and
aerosols/particulate matter which impact human health, cause crop damage, and affect private-
sector power-generation planning. The second is to support research that provides the scientific
basis for air-quality decision-makers to develop policies and plans that effectively protect public
health while also maintaining a vital economy. The Office manages the U.S. Weather Research
Program (USWRP).

National Sea Grant College Program

Congress established the National Sea Grant College Program in 1966 to enhance the development,
use, and conservation of the Nation's coastal, marine and Great Lakes resources. The legislation
establishes a network of Sea Grant Colleges to conduct education, training, and research in all fields
of marine study. It also directs that grants and contracts may be awarded to “any individual; any
public or private corporation, partnership, or other association or entity (including any Sea Grant
College, Sea Grant Institute or other institution) or any State, political subdivision of a State, or
agency or officer thereof.” The National Sea Grant College Program Office is located in Silver
Spring, Maryland. Currently, there are 32 university-based Sea Grant programs located in every U.S.
coastal and Great Lakes state, Vermont, and Puerto Rico. These programs have aligned their efforts
around the NOAA National Sea Grant College Program Strategic Action Agenda, which focuses on
four critical areas: Safe and Sustainable Seafood Supply, Sustainable Coastal Development,
Healthy Coastal Ecosystems and Hazard Resilience in Coastal Communities. More information
about the National Sea Grant College Program can be found at http://www.seagrant.noaa.gov.

Office of Ocean Exploration and Research (OER)

OER is currently comprised of the Ocean Exploration (OE) Program and the NOAA Undersea
Research Program (NURP), which is proposed for termination in FY 2013. OER’s two primary
functions are exploration and research:

e Exploration: This program supports: (1) exploring unknown and poorly known ocean areas; (2)

mapping the physical, geological, biological, chemical, and archaeological aspects of the oceans;
(3) utilizing new sensors and systems for ocean exploration; and (4) engaging a wide variety of
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audiences by innovative means, including new telepresence technologies. OER operates the
Okeanos Explorer, a NOAA ship dedicated to the ocean exploration missions.

¢ Research: OER operates a network of regional centers and two institutes to focus on the
following areas: (1) core research based on national and regional undersea priorities, (2)
development, testing, and transition for advanced technologies associated with ocean
observatories, submersibles, advanced diving technologies, remotely operated vehicles,
autonomous underwater vehicles, and new sampling and sensing technologies; (3) discovery,
study, and development of natural resources and products from ocean, coastal, and aquatic
systems; and (4) undersea science-based education and outreach.

More information about the Office of Ocean Exploration and Research can be found at
http://explore.noaa.gov.

Other Ecosystem Programs

Other Ecosystem Programs is comprised of the Integrated Ocean Acidification Program. The
Integrated Ocean Acidification Program’s primary function is to complement, accelerate, and
enhance current NOAA Ocean Acidification (OA) activities and provide comprehensive research,
dedicated monitoring, and enhanced forecasting capabilities leading to adaptive strategies toward
improved management of living marine resources impacted by OA. This is a coordinated effort
throughout NOAA. Both the Federal Ocean Acidification Research and Monitoring Act of 2009 and
the Magnuson Stevens Reauthorization Act designate NOAA as the lead agency for ocean
acidification research in the U.S. and as liaison with international efforts.

NOAA High Performance Computing and Communications Program (HPCC)

HPCC supports many NOAA Strategic Plan objectives through support of information technology (IT)
research targeted at improving NOAA's mission, services, and science education. HPCC seeks to
make major improvements in the ability to forecast weather and climate, and to disseminate
environmental information by stimulating modernization of NOAA's computationally-intensive
services. HPCC provides NOAA with “mission” agency representation in the Networking and
Information Technology Research and Development (NITRD) program.

Research Supercomputing

OAR supports the management of a high-performance computing system, which provides a key
platform to characterize and quantify climate variations and change through the following leveraged
research activities: long-term simulations using better and improved global climate models that
include interactive atmospheric chemistry and aerosols; Earth System modeling to determine the fate
of the anthropogenic carbon in the land and oceans; research on decadal predictability of the
unforced and forced climate system including dependence on initialization and assimilation
techniqgues; and progressively higher resolution atmospheric and oceanic modeling for regional
climate change information.

Research and Development Investments

The NOAA FY 2013 Budget estimates for its activities, including R&D programs, are the result of an
integrated requirements-based strategic planning process. This process provides the structure to link
NOAA's strategic vision with programmatic detail and budget development, with the goal of
maximizing resources while optimizing capabilities. OAR requests $378,924,000 for investments in
R&D and infrastructure to support R&D in the FY 2013 budget.

NOAA's R&D planning is tied to the goals, enterprises, and associated objectives outlined in NOAA's
Next Generation Strategic Plan. Specifically, NOAA's Science and Technology Enterprise and
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underlying objectives of holistic understanding of the Earth system through research; accurate and
reliable data from observing systems; and an integrated environmental modeling system, provide the
basis for a set of internal implementation plans covering a 7-year period which guide NOAA's
research and development activities. The NOAA Research Council - an internal body composed of
senior scientific personnel from every line office in the agency - informs the annual updates to these
implementation plans, and is developing the next 5-Year Research and Development Plan for NOAA
(FY 2013-2018), which will be publicly available when completed. This new plan will reflect NOAA's
strategic objectives, provide a single guiding document for our scientists, the public, and our partners,
and inform future internal planning efforts.

Significant Adjustments-to-Base (ATBS):

NOAA requests an increase of 0 FTE and $3,176,000 to fund adjustments to current programs for
OAR activities. The increase will fund the estimated 2013 Federal pay raise of 0.5 percent. The
increase will provide inflationary increases for non-labor activities, including service contracts, utilities,
field office lease payments, and rent charges from the General Service Administration (GSA).

NOAA also requests the following transfers for a net change of $0 and 0 FTE:

From PPA To PPA Amount/FTE
Office Office
Weather and Air Chemistry Weather and Air Chemistry —
OAR | Research (W&ACR) - OAR | Laboratories & Cooperative $0/12 FTE
USWRP Institutes
OAR | Climate Operations OAR | Climate Data & Information $908,000/0 FTE

NOAA requests a transfer of $0 and12 POS/12 FTE from U.S. Weather Research Program
(USWRP) to the Weather & Air Chemistry Research (W&ACR) Labs & Cl's line item to clarify the
funding source for the FTE working on the USWRP program. In addition, NOAA requests to transfer
the funding and functions of the small Climate Operations line item to its Climate Data and
Information line item. These programs work interactively, and managing them together will allow for
greater flexibility.

Administrative Cost Savings:

The Administration is continuing its pursuit of an aggressive government-wide effort to curb non-
essential administrative spending. As a result, the Department of Commerce continues to seek ways
to improve the efficiency of programs without reducing their effectiveness. The Department’s total
savings target for FY 2013 is $176 million, which includes $142.8 million in savings initiated in FY
2012 and an additional $33.2 million planned for FY 2013. Building on OAR’s administrative savings
planned for FY 2012 ($6.6 million), an additional $0.23 million in savings is targeted for FY 2013 for a
total savings in FY 2013 of $6.9 million.

Headquarters Administrative Costs:

In FY 2013, OAR Line Office headquarters will use $10,846,443 in funds to support general
management activities, financial and budgeting, and IT related expenses, as well as supporting
facilities and other general operating costs. These funds also include support for service contracts,
utilities, and rent charges from the General Services Administration. Specifically, OAR will use
headquarters administrative funds to support the following:

OAR -9




Headquarters Program
Support Type

General Management &

Description

Includes Assistant Administrator’'s

FY 2013
Amount

FY 2013
FTE
associated
with OAR

HQ

Direction/Executive office, public affairs, information $3,767,000 23.2
Management services
Budget & Finance Includes. Budget, Finance and $2,460,000 15.5
Accounting
. Includes IT-related expenses and
Information Technology other CIO related activities $1,008,000 6.7
Facilities/Other - .
Administrative (CAO Includes Facilities and Security c_o_sf[s, $1.330,000 0
: as well as other CAO related activities
Functions)
Human Resources All HR services, including EEO $1,413,000 95
Acquisitions, and Grants $867,000 7
Total $10,846,000 61.9

Narrative Information:

Following this section are base justification materials and program change narratives by subactivity
for this line office. Please note that no program change narrative is provided for program changes of
less than $100,000, however, a summary exhibit is provided at the end of each subactivity showing
the object class detail for the small program changes. Please contact the NOAA budget office if
details for any of these changes are required.
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APPROPRIATION ACCOUNT: OPERATIONS, RESEARCH, AND FACILITIES
SUBACTIVITY: CLIMATE RESEARCH

The objectives of the Climate Research subactivity are to:

e Describe and understand the state of the climate through sustained atmospheric
observations and research related to global distributions, trends, sources and sinks of
atmospheric constituents that are capable of forcing change in the climate of the Earth;

¢ Understand and predict climate variability and change from weeks to decades to centennial
timescales;

¢ Conduct advanced mathematical modeling of the climate and Earth systems, including
natural climate variability, anthropogenic climate change, weather and hurricane forecasts, El
Nifio prediction, and stratospheric ozone depletion to improve the prediction of climate
phenomena;

e Sustain the observing systems essential for climate, oceanographic, monitoring, and data
management;

e Conduct physical process research to advance a seamless suite of information and forecast
products, ranging from short-term weather forecasts to longer-term climate forecasts and
assessments; and

¢ Understand how decision makers use climate information to improve the ability of society to
plan for and respond to climate variability and change.

Climate research has the mission of monitoring and understanding the Earth's climate system to
predict both the potential long-term changes in global climate as well as shorter-term climate
variations that are of societal and economic importance. More information on OAR’s climate
research is available at: http://www.oar.noaa.gov/climate/.

LABORATORIES AND COOPERATIVE INSTITUTES

Modeling
The focus of OAR’s climate modeling research is to better understand natural climate variability and

anthropogenic climate changes via the development and improvement of global Earth System
models. Research is conducted at Geophysical Fluid Dynamics Laboratory (GFDL) with the
Cooperative Institute for Climate Sciences, partners across NOAA, and a range of national and
international partners to provide expert assessments of changes to regional, national, and global
climate conditions. Research efforts are focused on two major areas: 1) comprehensive long lead-
time climate research fundamental to expanding the scientific understanding of the physical and
biogeochemical processes governing the behavior of the atmosphere, cryosphere, land, and oceans
and their ecosystems and 2) short-term warning and forecast products that cover a broad spectrum
of environmental events with timescales from several minutes to several months. Improved Earth
System models will reduce uncertainties in sea level rise projections, address gaps in the
understanding of the Arctic climate system, characterize and quantify uncertainties in the terrestrial
carbon cycle and future biogeochemical feedbacks on climate, and enable better understanding of
possible decadal climate predictability and abrupt climate change.

A key rationale for this research is to generate applications and to transition new technigues and
models to operations — for example:

e State-of-art global Earth System models, which provide a suite of climate products for
decision support by policy-makers by supporting a scalable high-performance computer

OAR-11


http://www.oar.noaa.gov/climate/

system that provides critical computing, storage, and analysis capabilities as well as model
development infrastructure support and data services. This allows NOAA to leverage the
world-class research staff at GFDL to provide the best possible information and reliable
products on climate variability and change to policy-makers and the public.

¢ Numerical models that are used to predict short-term atmospheric phenomena, such as
hurricanes and coastal storms, and longer-term events, such as the climatology of storm
tracks over the oceans and El Nifio Southern Oscillation (ENSO) cycles.

Physical Sciences

The Physical Sciences Division has an essential core capability to conduct physical science research
across time and space scales to advance NOAA'’s capacity to observe, understand, critically evaluate
and advance prediction of the behavior of the atmosphere, ocean, cryosphere, hydrosphere, land,
and related impacts on global-to-local scales over periods of time from days to decades. These
Physical Sciences activities have five strategic goals: (1) improve observations and understanding of
Earth-system processes and maintain its world-class capabilities in water resource research and
boundary layer science common to weather and climate; (2) integrate climate, weather, and water
research; (3) diagnose, understand, explain, and improve the prediction of extremes such as
droughts, heat waves, and floods in a variable and changing climate; (4) advance understanding of
regional processes and critically assess the skill of associated predictive tools; and (5) conduct
research and develop prototypes to improve NOAA environmental information and services. To
meet needs for science-based information, the program works closely with its internal partners and a
broad external user community. This research is conducted with support from the Cooperative
Institute for Research in Environmental Studies (CIRES).

Chemical Sciences

The Chemical Sciences Division, in partnership with CIRES, conducts studies that are fundamental
to our understanding and prediction of the Earth’s climate, U.S. air quality, and the stratospheric
ozone layer. Related meteorological, dynamical, and radiative processes also are addressed when
necessary. These goals are met through studies in the laboratory, extensive measurements in the
atmosphere in focused field studies, diagnostic analyses, representation of these processes in
models (in collaboration with others in NOAA and the extramural community), and interpreting the
results to elucidate the roles of these processes. NOAA provides this information to its customers in
government, industry, and the public through the preparation of assessments and evaluations of the
current and future states of the Earth’s stratosphere (ozone layer), climate, and air quality, as well as
the processes that link them.

Global Monitoring and Research

The Global Monitoring Division (GMD), in partnership with CIRES, conducts sustained observations
and research related to global distributions, trends, sources and sinks of atmospheric constituents
that are capable of forcing change in Earth’s climate and environment. This research advances
climate projections and provides scientific policy-relevant, decision support information to enhance
society's ability to plan and respond by providing the best possible information on atmospheric
constituents that drive climate change, stratospheric ozone depletion, and baseline air quality.
Sustained observations are conducted through globally distributed observing networks which include
six manned Global Atmospheric Baseline Observatories, and as many as 250 different atmospheric
parameters are measured. They provide valuable information on: (1) the state and recovery of the
ozone layer; (2) global carbon dioxide and other greenhouse gases impacting the global climate; and
(3) the quality of the air entering and departing the United States. GMD supports several
components of the U.S. Global Change Research Program (USGCRP), much of the World
Meteorological Organization (WMOQO) Global Atmospheric Watch program, and other international
programs, including the Global Climate Observing System, the Baseline Surface Radiation Network,
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and the Global Earth Observing System of Systems. The U.S. scientific community coordinates its
carbon cycle activities through the USGCRP North American Carbon Program, which aims to
guantify, understand, and project the evolution of global carbon sources and sinks in order to better
predict future climate. With input from other agencies, the CarbonTracker analysis tool forms the
foundation for routine spatial carbon maps and is essential for other USGCRP reports and products,
such as periodic “State of the Carbon Cycle” reports and assessments that keep scientists and
policy-makers abreast of progress in understanding the North American carbon cycle.

Climate Observations and Monitoring

OAR’s Climate Observations and Monitoring provides and interprets oceanographic data and
conducts research relevant to decadal climate change and coastal ecosystems. On a global scale,
Atlantic Oceanographic and Meteorological Laboratory (AOML) scientists use observations and
models to understand and characterize the role of the oceans in climate variability and change.
Observations of ocean currents, temperature, and salinity, provide a basis for studying interactions
between oceans, climate, and coastal environments. Monitoring and estimating carbon dioxide both
taken up and released by the ocean’s surface contributes to understanding the effects of carbon
dioxide on global warming and climate change, including changes in the pH of ocean waters (ocean
acidification).

In support of these studies, AOML partners with OAR’s Climate Program Office to manage all or
significant portions of the following NOAA contributions to the internationally coordinated Global
Ocean Observing System (GOOS) and other climate research activities: Global Drifter Program;
U.S. Argo Program; Global Ship of Opportunity Program; CLIVAR CO, Repeat Hydrography
Program; Prediction and Research Moored Array in the Tropical Atlantic Program (PIRATA); Ocean
reference stations (including the Western Boundary Time Series Program and the South Atlantic
Meridional Overturning Circulation program); Tropical Atlantic Variability; and Global Climate
Variability.

These activities, described under the Climate Competitive Research, Sustained Observations, and
Regional Information line item, include the design, implementation, maintenance, and enhancement
of the observational network, real-time quality control of the data for use by operational forecast
agencies, delayed mode quality control of the data for use in scientific projects, and the production
and provision of ocean products used by operational and research communities. This research is
conducted through numerous open-ocean cruises aboard NOAA's research vessel, the Ronald H.
Brown, and commercial shipping vessels, autonomous vehicles, and expendable instruments.
These data lay the framework for future research that promises to improve the ability of climate
models to predict summer rainfall and hurricane activity for the Western Hemisphere. In addition,
AOML’s carbon dioxide monitoring program and related studies in ocean acidification exemplify
climate research that intersects with NOAA'’s Healthy Oceans goal to improve understanding of how
ecosystems will respond to a changing climate. AOML regularly produces reports on the state of the
ocean for the scientific community demonstrating excellence in: implementing and maintaining the
ocean observing system, distributing data to science and operational centers, and monitoring and
assessing critical ocean parameters related to climate. AOML collaborates with the National Science
Foundation (NSF) and NASA, as well as NOAA's NWS, NOS, and NMFS.

The following is a more detailed description of the AOML Climate Research currently being
conducted:

¢ Meridional Overturning Circulation (MOC): AOML conducts monitoring and research to
document the current state and changes in the global ocean circulation through several
programs in the North and South Atlantic Oceans. Together with its partners, AOML
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maintains long-term observations across the Atlantic Ocean through the Western Boundary
Time Series in the Straits of Florida, the RAPID/MOCHA/WBTS array in the subtropical
Atlantic, and the South Atlantic MOC program. AOML deploys, maintains, and collects data
from the instrumentation associated with these programs and performs data analysis that
leads to improved understanding of the global ocean’s impacts on climate.

e Tropical Atlantic Variability: The upper ocean waters of the Tropical Atlantic Ocean play an
important role in determining regional weather and climate on seasonal to inter-annual time
scales and beyond. Using global data sets and statistical-numerical models, AOML conducts
diagnostic studies of the multi-scale behavior of the Atlantic and its impact on climate, oceans
and weather such as hurricanes, seasonal rainfall and drought.

¢ Global Climate Variability: AOML is a NOAA partner in the global effort to obtain high-quality,
high spatial and vertical resolution measurements of a suite of physical, chemical, and
biological parameters over the full water column through the CLIVAR program. In partnership
with PMEL, AOML conducts vital research to understand the ocean’s role in the global
carbon cycle. This research is critical to calculating changes caused by increased production
of carbon dioxide, of particular importance due to the impacts of these changes on living
organisms in the ocean (e.g. ocean acidification). AOML carries out research projects with
the objective of estimating and understanding the variability of surface and subsurface
currents and chemistry using observations from surface drifting buoys, Argo floats, volunteer
observing ships, buoys, moorings and satellite altimetry. AOML houses data acquisition
centers for Argo, drifters and XBTs and is responsible for the world-wide dissemination of this
data onto the Global Telecommunications System (GTS).

Climate Observations and Analysis

OAR'’s Climate Observations and Analysis program provides core infrastructure activities (including
research, technology development and observing system implementation) that are central to meeting
NOAA's climate goals and has a strong history of innovation to meet the challenge of fielding a
robust, accurate observation activity. These include: (1) providing instrumentation (funded by NWS)
to support the Tropical Moored Observations in the Pacific (TAO); (2) establishing and maintaining
moored buoys in the Atlantic (PIRATA) and tropical moored buoy arrays in the Indian Ocean
(RAMA); (3) conducting Argo float deployment and research activities; (4) monitoring ocean carbon
uptake and storage; (5) conducting moored and underway CO, measurements; (6) conducting
research (funded by the Integrated Ocean Acidification Program) on the issue of Ocean Acidification;
(7) conducting NOAA/NSF operations in support of the global CLIVAR Repeat Hydrography
program; (8) maintaining global ocean reference station time series moored arrays; (9) conducting
Marine Aerosol, Atmospheric Chemistry, and Air Quality research cruises; (10) conducting
autonomous glider sections of western boundary currents in the Solomon Sea; (11) observing ocean
modeling system adequacy studies; (12) participating in ocean data management and information
technology activities; and (13) supporting climate observations critical to international assessments,
such as the United Nations established Intergovernmental Panel on Climate Change (IPCC), the
leading scientific body assessing climate change. While most of these activities are conducted in
partnership with OAR’s Climate Program Office (and are described in more detail under the Climate
Competitive Research, Sustained Observations, and Regional Information line item), there are
several highly innovative activities that should be cited here:

e Atmospheric Chemistry Program coordinates with coastal states on research ranging from
coastal investigations to larger-scale experiments downstream of major continental land
masses and industralized areas. Recent efforts have focused on offshore and coastal
regions of Texas and California to determine the sources of airborne aerosol particles and
particulate matter from industrialized areas and to determine the effects of these aerosols on
the environment. FY 2012 efforts are planned in the North Atlantic and in the Indian Ocean.
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This program also operates an Unmanned Autonomous Vehicle System which was deployed
to Svalbard, Norway, in April 2011 as part of the Soot Transport Absorption and Deposition
Study, which is the NOAA component of the 2011 Coordinated Investigation of Climate-
Cryosphere Interactions, studying black carbon in the Arctic.

¢ Autonomous Glider Sections have been made in the Solomon Sea by PMEL and Scripps
Institute of Oceanography scientists, who have used autonomous gliders to make a series of
detailed current observations along pre-programmed transect routes in the Solomon Sea.
This research coordinated between NASA, NOAA, and NSF has completed eleven sections
since 2007. Western Boundary Currents being studied in the Solomon Sea provide key
information about ocean circulation patterns and their impact on global climate.

¢ Data Management and Communication (DMAC) activities of the Global Integrated Ocean
Observing System has supported a PMEL-led partnership with NOS and NESS to improve
management and availability of the wide array of ocean-related data collected by member
nations.

These programs provide a major portion of the U.S. contribution to the global ocean observations for
climate, which are required to monitor, understand, and forecast the Earth’s climate system. This
information is crucial for the future health of the entire planet. It contributes to forecasts of natural
disasters such as major El Nifios, which occur on interannual time scales. A major El Nifio, such as
the unpredicted 1981-1982 event, can cost the U.S. economy billions of dollars. Floods, droughts,
heat waves, and extreme weather events are all influenced by the climate system. Our ability to
predict them depends on ongoing climate measurements, especially in the 70 percent of the globe
covered by the ocean. For example, sea-level rise depends on the heat content of the ocean, which
is monitored by both the Argo float and repeat hydrography programs. This program supports cross-
cutting activities at the NSF and NASA, as well as activities within NOAA's NWS, NOS, and NMFS.

Atmospheric Observations & Monitoring / Plume Dispersion
OAR'’s Atmospheric Observations & Monitoring efforts, overseen by ARL, include:

e Making and organizing high quality observations of climate variability and change and key
physical and chemical processes that influence climate. For example, water from the soil and
plants is transferred to the air, affecting atmospheric humidity and temperature and
influencing agriculture and drought. Such information is important for evaluating and
improving models of the climate, as the fluxes of energy and moisture between the land and
air are important factors in climate variability and change. Another example of promoting
climate-grade observations is leading the establishment of an international network to take
highly accurate and reliable measurements of the atmosphere above the Earth’s surface.

e Analyzing climate observations to determine what natural climate variability and what climate
trends have occurred in the past. These analyses are used to evaluate and improve climate
models and to inform national and international climate assessments.

e Investigating how regional climate models and observations can be effectively combined to
improve projections of the future, improving the Nation’s ability to understand localized
impacts of climate change. Reducing uncertainties via these models is essential for
improving the understanding of natural climate variability and climate trends and for improving
projections of future climate to inform mitigation and adaptation decisions.

ARL also oversees OAR’s Monitoring/Plume Dispersion research in which it tracks, characterizes
and predicts dispersion of airborne hazardous materials, including smoke, harmful chemicals,
radioactive materials, and biological agents (released either accidentally or intentionally). These
plume dispersion activities provide essential information for first responders and emergency
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management in the government, as well as industrial, agricultural, and transportation sectors to
minimize risks to health, safety, and economic activities. Knowledge of where hazardous materials
will spread enables emergency managers to effectively evacuate people from harm’s way and helps
industrial and transportation companies to take protective measures for a wide range of situations,
including oil drilling platform disasters, chemical plant explosions, containment failures at nuclear
reactors, and the spread of plant pathogens. Thousands of people and groups use these tools,
including NWS; other Federal agencies (e.g., the Forest Service, Nuclear Regulatory Commission,
and the Environmental Protection Agency); other countries’ weather services; international
organizations (e.g., International Atomic Energy Agency); universities; and the private sector. These
dispersion tools have also been applied to natural causes of degraded air quality issues, such as
wildfire smoke, dust, and volcanic ash.

CLIMATE DATA AND INFORMATION

NOAA'’s Climate Data and Information Program manages the resource of global climate in situ and
remotely sensed data and information to promote global environmental stewardship; to describe,
monitor and assess the climate; and to support efforts to predict changes in the Earth's environment.
Climate observing networks assemble, develop, and communicate data and information about the
trends and predictions of climate and weather events to decision makers (e.g. energy, agriculture,
state and local officials). NOAA is responsible for infrastructure that addresses: (1) improving access
and data management activities associated with large-volume climate databases supplied by satellite
and ground-based instruments; (2) implementation of operational updates to NOAA’s long-term
ocean and atmospheric reference data sets; and (3) improving the performance of the observational
network; and (4) value-added data visualization, contextualization and interpretation of climate trends
and conditions. NOAA supports the following under the Climate Data and Information Program:

e The U.S. Climate Reference Network (USCRN) provides baseline, high-quality surface
observations of air temperature and precipitation to detect long-term changes in climate through a
robust climate record. Observations from this network will provide benchmark measurements for
an improved national climate and weather monitoring network. The USCRN also supports the
National Integrated Drought Information System (NIDIS)* through the inclusion of soil moisture
sensors, which provide data critical to understanding drought.

e The U.S. Drought Portal is part of NIDIS and it provides users with the ability to determine the
potential impacts of drought and their associated risks, while also providing needed decision
support tools. More information is available at: http://mww.drought.gov.

¢ NOAA'’s Observing System Monitoring Program provides early detection and remediation of
network problems that can adversely affect the quality of data records and diminish the ability to
evaluate climate variability and change. The Observing System Monitoring Program will alert
observing system managers in near-real time to problems that can distort the historical archive,
providing the opportunity to take corrective action.

¢ The Climate Model Data Archive will generate and house model-based data records and
implement an operational archive and access capability for the next generation, high resolution,
weather and climate reanalysis datasets.

e The Climate Model Data Archive addresses the recommendation of the NOAA Science Advisory
Board (SAB) that NOAA develop products and access capabilities derived from climate model

! The NIDIS program is funded both through the Climate Data and Information program, and also through the Climate
Competitive Research, Sustained Observations and Regional Information program. See page 23 for more information with
regards to NIDIS base funds.
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outputs. The Climate Model Data Archive provides a single point of access to several new key
NOAA datasets, and will improve the linkages between research findings and the transfer of
those findings into operational capabilities and will facilitate model and observational data access
issues.

e InFY 2012, NOAA transitioned the Climate Portal Prototype to a phase of active development of
the comprehensive Portal, which will represent the full breadth and depth of NOAA’s climate
sciences and available services and serve as the public’s primary online point of entry. Existing
data and new products in formats that are readily usable by decision-makers in government
agencies and businesses will be available. These geospatial tools enable resource managers to
place information on impacts and affected resources in a place-based context relevant to
planning or permitting. The full Portal’s scope, product content, and functionality will evolve based
on user needs and expectations for data and information.

¢ In addition, OAR’s Climate Operations programs provide accurate and timely climate information
and operational forecasts. Public and private users and NOAA’s mission goals demand this
information on a broad range of timescales from sub-seasonal through interannual and beyond.
Through Climate Operations, NOAA is working to improve its ability to produce and disseminate
operational forecast products by improving model performance, developing new forecast
designs, and upgrading existing data sets.

CLIMATE COMPETITIVE RESEARCH, SUSTAINED OBSERVATIONS, AND REGIONAL
INFORMATION

The Climate Competitive Research, Sustained Observations, and Regional Information program
supports three main capabilities: 1) the development and sustained use of observations, 2) improved
scientific understanding through the use of competitive research, and 3) the development of climate
products generated from observations and research to address the demands for regional information.
This program allows NOAA the flexibility to develop these complementary climate capabilities in a
coordinated way.

The Climate Competitive Research, Sustained Observations, and Regional Information program
supports sustained ocean and atmospheric observations, and it addresses an important aspect of
global change — understanding the global climate system. It sponsors scientific research aimed at
improving predictions and assessments of climate variability over seasonal to decadal time scales
and beyond in an effort to better understand how society can best adapt and respond to climate
variability and change. Both climate observations and research provide the foundation to develop
and deliver regional information to respond to decision maker needs.

Research Programs

The Climate Competitive Research, Sustained Observations, and Regional Information program
funds high-priority climate science within NOAA and with our academic partners to advance our
understanding of Earth's climate system, including its atmospheric, oceanic, land, and snow and ice
components, as well as the impacts of climate on society. This science contributes to knowledge
about how climate variability and change affect our health, economy, and well-being. The program
supports research that is conducted in regions across the United States, at national and international
scales, and globally. The program also provides strategic guidance and oversight for the agency's
climate science and services programs.

The grant activities are organized within three program activities:
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Climate Monitoring

The Climate Monitoring (CM) activity contributes to the development of continuous records and
analyses of a range of ocean and atmosphere parameters. CM ensures that the data sets
researchers need to understand the climate system are available for analysis. CM supports projects
that document and study variations in climate on time scales ranging from less than one year to
periods of 100 years and longer, i.e., both instrumental and paleoclimate eras. CM also provides data
and information management support for national and international climate assessment projects.
Analysis products support other program efforts in modeling of the climate system and development
of targeted services to better inform society about climate impacts and response options.

CM comprises the following focus areas:
1. Develop long—term, continuous, and consistent data sets that can be used to diagnose changes
in the behavior of extreme climate and weather events
2. Reconstruct the climate history over the last two millennia at sufficient resolution to allow
extreme events to be identified and characterized
3. Perform diagnostic studies of observed and modeled patterns of climate variability and change
to enable the detection and attribution of regional extremes

Earth System Science

The Earth System Science (ESS) activity provides the process-level understanding of the climate
system through observation, modeling, research analysis and field studies to support the
development of improved climate models and predictions in support of NOAA's mission. Major
activities include:

1. Understanding and improving the prediction of tropical convection, with a focus on identifying
the key processes involved in linking convection with environmental moisture and responsibility
for the dynamic evolution of cloud populations on intra-seasonal time scales

2. Identifying the location, magnitude, dynamics, and variability of global carbon sources and
sinks; understanding how ocean ecosystems are impacted by changes in carbon cycling and
the role of these ecosystems in regulating the ocean’s carbon uptake

3. Improving understanding of the role of aerosols and chemically-active greenhouse gases in the
global climate system

ESS-sponsored research is carried out at NOAA and other Federal laboratories, NOAA Cooperative
Institutes, and academic institutions and is coordinated with major national and international scientific
bodies including the World Climate Research Programme, the International Geosphere-Biosphere
Programme, and the U.S. Global Change Research Program.

Modeling, Analysis, Predictions, and Projections

The mission of the Modeling, Analysis, Predictions, and Projections (MAPP) activity is to enhance the
Nation's capability to predict variability and changes in Earth's climate system. MAPP focuses on the
coupling, integration, and application of Earth system models and analyses across NOAA, among
partner agencies, and with the external research community. Primary objectives include:

1. Improving Earth system models,

2. Developing a national multi-model ensemble prediction system for intra-seasonal to inter-
annual time scales, and

3. Advancing decadal climate predictions and climate projections out to a century and beyond.

MAPP includes targeted infrastructure support, competitive grants programs, and mechanisms to
support transferring research findings into NOAA's operations.
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More information on the wide variety of climate research programs is available at:
http://ww.climate.noaa.gov/cpo_pa/.

Observing Systems
The Competitive Research, Sustained Observations, and Regional Information Program includes
several major observing systems for the oceans and atmosphere:

¢ Global Ocean Observing System (GOOS) — GOOS is maintained by the Climate Program Office
and is necessary for climate research and prediction as well as long-term monitoring for climate
change detection and attribution. NOAA provides the major U.S. contribution to the Global
Component of the Integrated Ocean Observing System (I00S), as codified in the Integrated
Coastal and Ocean Observation System Act of 2009. 100S is also the U.S. contribution to the
GOOS and the ocean baseline of the Global Earth Observation System of Systems (GEOSS).
This international observation system is based on measuring a set of core variables (for example:
ocean temperature, surface winds, salinity, sea level, carbon dioxide) that have been agreed to
nationally and internationally as necessary to provide the information needed by the United
States and the other nations to effectively plan for and manage their response to climate
variability and change. In addition, GOOS includes Arctic observations as part of the U.S.
contribution to the International Arctic Observing Network. The major elements of GOOS are: 1)
Argo Profiling Floats, 2) Surface Drifting Buoys, 3) Tide Gauge Stations, 4) Tropical Moored
Buoys, 5) Ocean Reference Stations, 6) Ships of Opportunity (SOOP), 7) Ocean Carbon
Networks, 8) Arctic Ocean Observing System, 9) Dedicated Ships, 10) Data Management, Data
Assimilation, and Analysis. Satellites are also critical elements of this composite system, but they
are listed elsewhere in the NOAA and NASA budgets. All of these interdependent elements work
together to provide the needed system.

Argo Profiling Floats

These floats provide the subsurface measurements of ocean temperature and salinity that
are necessary, along with the satellite altimeter measurements, to monitor global sea level
change and upper ocean heat content. This is an international effort with 22 nations plus the
European Union currently maintaining 3,000 floats. Development of deep diving Argo floats
is underway with deployment of test floats anticipated for FY 2014.

Surface Drifting Buoys

Sea surface temperature is the single most important ocean variable for the global heat,
water, and carbon cycles. NOAA maintains with its 14 international partners, a global array
of 1,250 surface drifting buoys. This array is used to calibrate satellite observations and
reduce errors in global measurement of this critical ocean climate variable. The drifters also
measure surface currents globally and provide sea surface data under hurricanes to help
improve hurricane intensity and landfall predictions.

Tide Gauge Stations

Sea level rise is one of the most immediate impacts of climate change. NOAA in
cooperation with 66 nations is implementing the Global Climate Observing System (GCOS)
sea level reference network of 170 tide gauge stations. The stations measure sea level
change at the coast and are used to calibrate and validate the satellite altimeter
measurements of the deep ocean. They report in near-real-time and are also used for the
tsunami warning system, storm surge, navigation, and other coastal marine services.

Tropical Moored Buoys
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The Earth’s tropics are the ocean’s major capacity for heat exchange with the atmosphere.
The Pacific El Nifio influences global climate and weather patterns. Together with
international partners, NOAA is working to instrument all three tropical oceans - the Pacific -
Tropical Atmosphere Ocean (TAO) Array; Atlantic; and Indian Ocean - for continuous real-
time measurement of ocean-atmosphere exchanges that affect the way our climate varies
from year to year.

Ocean Reference Stations

NOAA, in cooperation with the National Science Foundation and international partners, is
implementing a sparse global network of the highest quality ocean reference station
moorings, to provide the most accurate long-term climate data records of oceanic and near-
surface atmospheric parameters in key ocean regions. The surface and subsurface
measurements from these Reference Stations have been a cornerstone of the
documentation of long term changes in the ocean and provide “ground truth” for
improvement of forecast models. This network also monitors major ocean currents (for
example, the Gulf Stream) to identify changes in circulation that could provide possible
indications of abrupt climate change.

Ships of Opportunity (SOOP)

The global atmospheric and oceanic data from Ships of Opportunity have been the
foundation for understanding long-term changes in marine climate and are essential input to
climate and weather forecast models. The Ships of Opportunity are also the system’s
primary vehicle for deployment of the Drifting Buoys and Argo Floats.

Ocean Carbon Networks

Projecting decadal to centennial global climate change is closely linked to assumptions
about feedback effects between the ocean and atmosphere related to sequestering of
carbon in the ocean and additional input of carbon dioxide into the atmosphere. The SOOP
fleet and NOAA in cooperation with the National Science Foundation and international
partners are implementing an ongoing ocean carbon inventory surveying the globe once
every ten years, supplemented by autonomous carbon dioxide sampling instruments on the
ships and the moored buoys to measure the air-sea exchange of carbon dioxide
seasonally.

Arctic Ocean Observing Network

Over the past 20 or more years, significant changes have been noted in the Arctic, such as
thawing of permafrost, earlier break-up of ice on rivers, and thinning of the ice cover on the
Arctic Ocean. NOAA is co-leading with the NSF and joining with other Federal agencies
and international collaborators to begin a long-term effort to deploy an Arctic Ocean
Observing Network. Current NOAA efforts focus on developing quantitative estimates of
the transport of heat, salt, nutrients and total water volume through the Bering Strait and the
Chukchi Sea, periodic characterization of the impacts of climate change on marine
ecosystems in the Chukchi Sea, pilot deployments of buoys to measure Arctic sea ice
thickness and ice mass balance changes, and a small network of circum-Arctic coastal
observatories to track atmospheric factors that control sea ice and other aspects of Arctic
climate.

Dedicated Ships

Ocean research vessels from NOAA and university partners are essential elements of the
support infrastructure necessary to sustain the ocean observing system. The dedicated
ships provide the highest quality reference data sets, the platforms for the ocean carbon
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surveys, and platforms for deployment of the Moored and Drifting Buoys and the Argo
Floats.

Data Management, Data Assimilation, and Analysis

A robust and scalable Data Management and Communications infrastructure is essential to
the vision of a sustained and integrated ocean observing system. Standards and protocols
are essential to enable interoperability across all global and coastal ocean observing
systems. Data must be retained and made available for analyses and for assimilation into
models to understand and forecast climate change, and for efficiently managing observing
system operations and improvements. Thus, the advancement of assimilation techniques
and the scientific analysis of ocean data are also important elements of the global ocean
observing system.

¢ Baseline Observatories — NOAA'’s Global Atmospheric Baseline Observatories measure up to
250 different atmospheric parameters relevant to the study of climate change and ozone
depletion at: Barrow, Alaska; Mauna Loa, Hawaii (since 1957); Cape Matatula, American Samoa;
and South Pole, Antarctica (since 1957). In addition, NOAA funds operations at its Baseline Air
Quality station at Trinidad Head, California. These observations are critical to the collection and
continuity of the world’s longest atmospheric data time series, supplying information on: (1) the
state and recovery of the ozone layer, (2) global carbon dioxide and other trace gases impacting
the global climate, and (3) the quality of the air entering the west coast of the U.S.

e Carbon Cycle Atmospheric Observing System — The U.S. scientific community coordinates its
carbon cycle activities through an integrated interagency effort that aims to quantify, understand,
and project the evolution of global carbon sources and sinks in order to better predict future
climate. As part of this multi-agency effort, NOAA has launched a network of airborne and tall-
tower based sampling sites over North America. With input from other agencies, this program
forms the foundation for routine spatial carbon “maps” and periodic “State of the Carbon Cycle”
reports that will keep scientists and policy-makers abreast of progress in understanding the North
American carbon cycle.

Regional Information

NOAA has extensive regional climate capabilities and also partners with Federal agencies; state,
local, and tribal governments; universities; the private sector; and hon-governmental organizations
(NGOs). The Climate Competitive Research, Global Ocean Observations and Regional Information
Applications program includes funding for both internal and external research and development
programs. NOAA coordinates these regional capabilities and produces and delivers regional
information which are used in other more operational areas within NOAA and by the external
community.

Climate and Societal Interactions

The NOAA Climate and Societal Interactions (CSI) activity provides national leadership in developing
interdisciplinary science and services, including assessments, for application in climate-sensitive
sectors and regions. The goals of CSl are: 1) identification and articulation of user-community
requirements in multiple sectors, initially with regard to water resources and the coastal zone then
branching to related sectors; 2) R&D of innovative and broadly applicable approaches to support
decision-making, especially for risk characterization, both through a broad network of regionally
scoped, long-term efforts and stakeholder-specific efforts; and 3) promotion of the transfer of
knowledge, tools, and products across climate research efforts (within NOAA, across the Federal
government, nationally, and internationally).
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In addition, several of CSI's initiatives support the Coping with Drought initiative of the National
Integrated Drought Information System (NIDIS) by supporting regions threatened by drought. CSI's
focus areas are:

¢ Regional Integrated Science and Assessments (RISA) — supports research that addresses
complex climate sensitive issues of concern to decision-makers and policy planners at a regional
level through the establishment of RISA teams;

e Sectoral Applications Research Program (SARP) — addresses the needs of a specific
stakeholder or set of stakeholder within key socioeconomic sectors (e.g., water resources,
agriculture, health, etc.) grappling with pressing climate-related issues;

¢ Coastal and Ocean Climate Applications (COCA) — supports interdisciplinary applications
research on the impacts of climate variability and change on coastal communities and coastal
and marine ecosystems to inform decision making; and

¢ International — supports decision-making and stakeholder networks internationally.

Information and data from the above activities (CM, ESS, MAPP, and CSI) are used to assess
climate forcing, climate feedbacks, climate response, ozone depletion and baseline, urban, and
regional air chemistry, to develop and test diagnostic and predictive models, and to keep the pubilic,
policy makers, and scientists abreast of the current state of our atmosphere. This program
addresses the NOAA Next Generation Strategic Plan goal of Long Term Climate Adaptation and
Mitigation and its objectives for (1) Improved scientific understanding of the changing climate system
and its impacts, (2) Assessments of current and future states of the climate system that identify
potential impacts and inform science, service, and stewardship decisions, (3) Mitigation and adaption
choices supported by sustained, reliable, and timely climate services and (4) A climate-literate public
that understands its vulnerabilities to a changing climate and makes informed decisions.

National Integrated Drought Information System (NIDIS)

The NIDIS program ($8,363,000 under the Climate Competitive Research, Sustained Observations,
and Regional Information program) includes Coping with Drought Grants, drought modeling and
regional drought early warning system development. Additional activities ($3,753,000) under the
NIDIS program (including soil moisture sensors for the U.S. Climate Reference Network and the U.S.
Drought Portal) are funded by the Climate Data and Information program for a total funding level of
$13,616,000 (see page 16).

Assessment Services

The Global Change Research Act of 1990 (GCRA) calls for the President (through a Federal
interagency body) to prepare and submit to the Congress, on a periodic basis (not less frequently
than every 4 years), an assessment which: 1) integrates, evaluates, and interprets the findings of the
Federal interagency research effort and discusses the scientific uncertainties associated with such
findings; 2) analyzes the effects of global change on the natural environment, agriculture, energy
production and use, land and water resources, transportation, human health and welfare, human
social systems, and biological diversity; and 3) analyzes current trends in global change, both
human-induced and natural, and projects major trends for the subsequent 25 to 100 years. The next
National Assessment is due in 2013. The demand for climate information at regional to local scales
for decision making requires increased resolution of the Nation’s mandated assessment product.

Communication and Education Program

The Climate Competitive Research, Sustained Observations and Regional Information program also
conducts a Communication and Education Program (CommEd) that has missions to improve public
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climate science literacy, and to raise public awareness, understanding of, and engagement with
NOAA'’s climate science and services programs.

Schedule and Milestones:
FY 2013 - FY 2017

GFDL
e Modeling
Schedule/ FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017
Milestones
National and | Submit IPCC AR5 Use ESM to Develop Continuing Continuing
International | papers for Working conduct suite | quarter ESM ESM
Assessment | inclusion in Group | of regional degree development | development
IPCC AR5 report climate model for
Products report; IPCC | completed change reduction in
lead author and released. | projections tropical
work uncertainties
continues of climate
projections
Experimental | Decadal Develop Extend Decadal Decadal Decadal
Decadal Predictability | capability for | decadal projections Predictability | Predictability
Forecasts studies nowcasting predictions to | using higher | studies studies
continue of Atlantic applications: | resolution continue continue
MOC drought and coupled
hurricanes model

Improved understanding decadal-to-centennial climate change, variability and predictability, and
increasing confidence in climate projections, using coupled-climate model (CM2.5) at 4 times the

resolution of recent IPCC-class coupled climate models.

Robust simulations of regional climate change around the world (including tropical storms) using
25-km resolution global atmospheric model.
Improved realism of the NOAA Earth System Models by closing the nitrogen cycle, and major
feedback on the global carbon cycle.
Reduction in percentage uncertainty in possible twenty-first century sea level rise
Development of initial physical formulations to incorporate soot and dust aerosol impacts on

snow and ice albedo in climate models, and improved sea ice models essential to developing a
predictive understanding of Arctic climate change.
Enhanced contributions to assessments of human impacts on climate through inclusion of more
realistic physical processes & important feedbacks in climate models, and analysis of causes of
past climate change; greater confidence in projections of regional climate impacts.

ESRL /PSD
Earth System Analysis
, FY FY FY FY FY FY
Schedule/Milestones 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Cumulative field projects advancing
water resources 1 2 4 5
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Cumulative assessments of
extreme weather and climate 1 1 2 2 3 3
events, anomalies, and trends

Advance Ensemble Kalman Filter
(ENKF) techniques for transition to
operations for extended range
forecasting

Increase utilization of Earth system
observations in the Russian Arctic
as measured by cumulative
publications

Carry out analysis of oceanic
weather-climate observations in the
tropics as measured by cumulative
publications

o Co-lead and complete the execution and data processing phase of the DYNAMO experiment in
the Indian Ocean to better understand the dynamics of the Madden-Julian Oscillation which may
improve sub-seasonal prediction over the United States.

¢ Terminate the next generation historic reanalysis at higher resolution.

e Assess the improvement in boundary layer wind forecasting at successive time scales using real-
time assimilation of radar wind profiler data drawing from resources from WFIP (Wind Forecast
Improvement Project) sponsored by DOE.

¢ Assess the causes for recent variations in U.S. national and regional seasonal temperature,
precipitation and drought.

e Complete a study of inter-basin transport between the San Joaquin Valley (SJV) and the Los
Angeles (LA) Basin using a combination of wind profiler analysis and numerical models in
support of the CalNex program.

e Carry out field study and analysis of boundary layer effects on surface chemistry in the Uintah
Basin Ozone Study in support of GMD and CSD.

¢ Complete Delivery of a global Ensemble Kalman Filter system to operational forecast centers for
pre-operational testing (an EnKF is a data assimilation technique for making atmospheric
analyses and forecasts).

e Complete analysis of HMT and CalWater experiments in terms of understanding the role of
atmospheric rivers and aerosols in water supply and extreme precipitation.

¢ Quantify baseline performance on NOAA extreme precipitation forecasts over previous 10 years.

ESRL / CSD
e Chemical Sciences
Schedule/ FY2012 | FY2013 | FY2014 | FY2015 | FY2016 | FY 2017
Milestones
Assess Climat q
. . climate/air Imate an )
Climate-Air chemistry air chemistry | Tobe based | Climateand | Tobe based | To be based
Chemistry field interactions study in the on earlier air chemistry on earlier on earlier
campaigns using 2010 southeastern | findings study in the findings findings
California USA USA
mission
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(CalNex) data

Assess impact

Participate in

Field campaigns of aerosols on | aerosol-cloud | Tobe based | Tobebased | 7o pe pased | To be based
on aerO_SOI‘dOUd cloud systems | field studyin | on earlier on earlier on earlier on earlier
interactions in SE Pacific Brazil findings findings findings findings
and Caribbean
Deploy new
Field . water vapor
Ield campaigns | insrument in an Analvze
on upper independent meaguremen Tobebased | Topebased | Tobebased | To be based
tropospheric assessmentof | Lo on earlier on earlier on earlier on earlier
water vapor and | Water vapor vapor findings findings findings findings
: measurement
Clrrus .
techniques and
Sensors
Climate research
on upper fDﬁVe'O{) a hteVé/i
; ully automate:
i[,:g?eorsegsgfto instrument to
measure water
improve models | vapor ;‘1’ lejgrii’:fed Continue Ig gzrii):rse‘j Continue ;? ggrﬁ’:fed
that provide a concentrations findings analyses findings analyses findings
inti for use on
predictive .
derstanding of | 2oard high-
un ) g altitude
the physical research aircraft
processes
Evaluation of
gvg)fﬁiézlzied Initiate study Initiate study Initiate study
of compound of compound of compound
Labc.)ratory study | one compound #2 to address | Continuing #3 to address | Continuing #4 to address
of climate agents | proposedasa |, ke ke
replacement for oo y oo yooo
. uncertainties uncertainties uncertainties
ozone-depleting
substances
Analyze models
and data to
. quantify role of
l\/iOCIj-ellntg study | water vapor, Initiate study Initiate study Initiate study
or climate 0zone, aqd #2 to address Continuing #3to address | ~ - vinuin g #4 to address
processes and other forcing key key key
agents agents on uncertainties uncertainties uncertainties
climate and
stratospheric
ozone
Laboratory
assessment of
one c_hemlcal Initiate kinetic " — - _—
reaction study of Initiate kinetic Initiate kinetic
Laboratory relevant to comyoun 442 study of study of
studies related stratospheric 0 dp dress Continuing compound #3 | Continuing compound #4
to air chemistry ozone key to address key to address key
chemistry and uncertainties uncertainties uncertainties
climate-
chemistry
coupling
Evaluatlon Of TOp-dOWn Continuing To be based Continuing To be based
emission evaluations of on earlier on earlier
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greenhouse
emission
inventories
using data from
the California
field campaign
(CalNex)

inventories

findings

findings

Assessment of
black carbon
emissions

Black carbon
studies

To be based
on earlier
findings

Continuing

To be based
on earlier
findings

Continuing

To be based
on earlier
findings

ESRL / GMD
¢ Global Monitoring and Research

Schedule/Milestones

2012

FY
2013

FY FY
2014

2015

FY
2016

FY
2017

High quality, calibrated, traceable
measurements of ~250
atmospheric, climate, & radiatively
important species at each of the 6
Atmospheric Baseline
Observatories (Total #/yr/site)

250

250 250

250

250

NOAA Annual Greenhouse Gas
Index (AGGI) Indicator: Number of
Updates Unit of Measure:
Cumulative number of updates

10 11

12

13

NOAA Ozone Depleting Gas Index
(ODGI) Indicator: Number of
Updates Unit of Measure:
Cumulative number of updates

11

12

¢ Continue to conduct sustained observations and research related to global distributions, trends,
sources and sinks of atmospheric constituents that are capable of forcing change in the climate of
the Earth. Continue to advance climate projections and provide scientific policy-relevant, decision
support information to enhance society's ability to plan and respond. Continue research of
improving instruments, reducing uncertainty values, economies of scale, calibration techniques,

and statistical analysis of data.

e Updates to Daily/Monthly/Annual GHGP Products suite as appropriate

(http://www.esrl.noaa.gov/gmd/dv/).

e Publish Annual Greenhouse Gas Index (http://mwww.esrl.noaa.gov/gmd/aggi/) and Ozone

Depleting Gas Index Update (http://mww.esrl.noaa.gov/igmd/odgi/).
e Updates and refinement to CarbonTracker (http://www.esrl.noaa.gov/gmd/ccgg/carbontracker/)
e Maintain current Arctic observation capability in support of Arctic science as directed by the

AGM/NGSP

AOML
e QObserving Systems:

o Continue to maintain observing systems, monitoring and analysis of critical climate-
related parameters such as ocean heat content, meridional heat advection, sea level

trends, ocean acidification, and ocean currents.
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o Complete twelve new reports using observations from ocean temperature and salinity
profiles (via XBTs and Conductivity Temperature density platforms), Argo floats, and
mooring observations that describe the state of the ocean and meridional heat transport
and heat storage.

o Complete four reports or publications on the state of the ocean describing estimates of
global surface currents based on observations from ocean drifters

o Complete four reports or publications describing carbon dioxide exchange at the ocean
surface globally based on underway observations of carbon dioxide from ships of
opportunity and research vessels.

PMEL

Ocean Climate Stations: Maintain OceanSITES mooring in the Kuroshio Extension region and at
station PAPA. Moorings are visited and refreshed at least once each year.

Argo Floats: Provide approximately 50 Argo floats per year to replace older floats that have
reached the end of their useful lives. The global array consists of 3000 floats, each with an
expected life span of four years.

Atmospheric Chemistry Program: Conduct a major survey cruise to monitor marine aerosols and
air quality approximately every other year.

Tropical Moored Arrays for Climate: RAMA array in the tropical Indian Ocean is planned for
completion in 2014, although the schedule of completion could slip due to uncertainties in
international partnerships.

Autonomous Glider Sections in the Solomon Sea: Complete two sections per year across the
Solomon Sea, and conduct numerical modeling studies to help interpret the observations.

AOML and PMEL

Tropical Moored Arrays for Climate:

o PIRATA array maintained in the tropical Atlantic.

o Deploy and maintain moorings, and visit and refresh each mooring at least annually
Ocean Carbon Uptake and Storage: Repeat hydrography cruises are carried out approximately
every year. These are repeats of sections originally conducted more than ten years ago, during
other international ocean monitoring programs, and show the long-term changes in ocean
temperature, salinity, CO, and other chemical concentrations, and other water properties. Ocean
heat content can be inferred from the data.

Air-Sea CO, Exchange: Maintain instruments that collect CO, underway measurements by three
ships in the equatorial Pacific and three ships off the Pacific coast of North America. This is a
very cost-effective way to monitor the oceans, requiring no funded research ship time and little
intervention by scientists.

CO, Time Series: PMEL will maintain 15 existing moorings and deploy an average of 5
additional moorings each year (FY 2013 — FY 2017), provided adequate funding support from the
Climate and Ocean Acidification program offices.

ARL

Climate Assessments: Contribute to national/international climate assessments (e.g.,
Intergovernmental Panel on Climate Change) to inform climate mitigation and adaptation
(ongoing).

Climate Observing Systems: Conducts studies on the design and evaluation of an international
climate-quality observation system for the atmosphere above the surface, which will provide
essential information for understanding and predicting climate change.
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Atmospheric Studies: Conduct studies characterizing the climatology of the lowest portion of the
atmosphere, which is the portion of the atmosphere that directly affects people, agriculture, and
ecosystems.

Spatial Variability: Perform studies of spatial variability around surface climate stations to
improve interpretation of regional climate variability and change and to support evaluation of
models (ongoing).

Snow Measurement Technology: Report on automated snow measurement technologies to
improve characterization of snowfall variability and change—an important influence on water
resources in cold and mountainous regions. Remote sensing technologies will be evaluated with
respect to uncertainty and ability to be transitioned from research to operations by FY 2013.
Surface Energy Fluxes: Initiate regional evaluation studies of physical energy fluxes in different
regions of the continental United States to improve land service model parameterizations and to

improve seasonal predictions of water resources.

o Urban Meteorology: Improve dispersion predictions (ongoing).

o Dispersion Forecast System: Complete updates to dispersion forecast system, used for local to
international incidents annually.

o Wind Power Study: Report on efforts to improve the prediction of hub height winds that will
translate into improved operational support for wind energy production.

Climate Competitive Research, Sustained Observations and Regional Information

Climate Monitoring

FY FY FY FY FY FY

Schedule/Milestones 2012 | 2013 | 2014 | 2015 | 2016 | 2017

Grants awarded in support of the
development and delivery of climate
analysis products, such as climate
indices, USGCRP deliverables,
Climate Data Records, etc. (humber
per year)

16 16 16 16 16 16

Research climate data sets
transitioned to operations (number 1 1 1 1 1 1
per year)

Paleoclimate reconstructions
(number per year)

FY 2013 - 2017: Solicit annual calls for proposals for competitive awards. These awards will
address priority research topics in the areas of climate monitoring; Earth system science; modeling,
analysis, predictions, and projections; and climate and societal interactions.

The deliverables for the competitive grants program are based upon the call for proposals in FY

2012; Priorities targeted for the FY 2013 call for research proposals have not been finalized, but may

include:

OAR - 28



Climate Monitoring- Climate data set development and diagnostics to identify climate variability
and change; climate change detection and attribution with a focus on regional scales; and
paleoclimatology with a focus on reconstructions of the late Holocene

Earth System Science- Decadal climate variability and predictability, including identification of
climate signals such as the Atlantic Meridional Overturning Circulation; understanding and
improving prediction of Tropical convection, with a focus on climate processes being studied as
part of the Dynamics of the Madden-Julian Oscillation (DYNAMO) field campaign; improving the
understanding and modeling of land surface processes/interactions; global carbon cycle,
including variability of carbon sources and sinks and carbon cycle/ecosystem interactions;
aerosols, atmospheric chemistry and climate with a focus on aerosol-cloud interactions.
Modeling, Analysis, Predictions, and Projections- Development of next-generation global climate
models and evaluate uncertainties in regional-scale climate predictions/projections; advance
intra-seasonal to inter-annual prediction through the creation of multi-model ensembles; support
community-wide modeling approaches by ensuring the interoperability of model components.
Climate and Societal Interactions- Initiate new RISA programs and advance regional assessment
services; climate impacts on urban water resource planning and drought; coastal resource
management in a changing climate, with a focus on coastal ecosystems and sea level rise;
transition of water resource and coastal information products into operational settings, integration
of climate information into resource management and planning models and processes; analyses
and communication of uncertainties surrounding climate predictions and projections;
improvements to climate impacts models; newsletters containing climate impacts and prediction
information and articles on climate impact issues of significance to the region; presentations on
research results to resource managers, planners and scientists; and workshops, surveys, focus
groups, and ongoing dialogue with decision makers in the region.

NIDIS

Develop monitoring gaps analysis, develop improvements in monitoring (e.g. stream flow and
snow), perform spatial analysis of water demand for the Pilot basins.

Develop and improve drought indicators and indices, such as: (1) the NRCS update to the
Surface Water Supply Index (SWSI); (2) improve and utilize low flow impacts database; (3)
custom drought index server; and (4) water demand projections and revised triggering criteria
(threshold for making management decisions).

Develop state, Federal, tribal and private partnerships through workshops to sustain early
warning systems after the pilot stage, including development of drought coordinator capacities
(NIDIS Implementation Plan, 2007). For example, develop communities through the Drought
Portal that can develop drought early warning processes and can provide input to the Drought
Monitor.

NIDIS Milestones

FY 2012
Target

FY 2013
Target

FY 2014
Target

FY 2015
Target

FY 2016
Target

FY 2017
Target

Number of soll
moisture sensors
reporting in real-time

114

114

114

114

114

114

Number of
interoperable drought
systems accessible
through the US
Drought Portal

20

24

28

32

36

40

Assessment Services
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FY 2012/ 2013: Produce limited set of regional scale projections of key climate variables for the

United States.

FY 2013: Incorporation of draft regional and sectoral assessments into National Climate

Assessment.

FY 2013/ 2014: Completion and delivery of the National Climate Assessment synthesis report.
FY 2014/ 2015: Completion of several regional assessments, reviewable drafts of additional
regional updates, reviewable drafts of key sectoral updates with new projections where feasible.
FY 2015/ 2016: Completion of additional regional and sectoral updates, and draft one key cross-
regional and cross-sectoral assessments (e.g. climate impact on "oceans, food and health").

FY 2017: Completion and publication of National Climate Assessment synthesis.

Communication and Education
FY 2013/15: Build out social media tools with sectoral and regional stakeholder communities to

facilitate integration of climate data and services into societal decision-making contexts.

FY 2013/15: Build out geospatial tools that enable resource managers to place information on
impacts and affected resources in a place-based context relevant to planning or permitting.
FY 2012-14: Sustain an annotated collection of thoroughly reviewed existing digital educational

resources.

FY 2013-15: Courses, workshops, and training on climate science and adaptation offered for
NOAA'’s and partners’ staff and the international community.
FY 2013-15: Publish narratives and data visualizations that show how NOAA advances climate
science understanding, and how those advances benefit society.

Ocean Observations

Schedule/Milestones FY FY FY FY FY FY
2012 2013 2014 2015 2016 2017
Target | Target | Target | Target | Target | Target

Ocean Reference Stations deployed
(Cum Total # 11 11 10 10 10 9
Drifting Buoy Array deployed (Total 1,000 950 950 950 950 950
#lyear-reseeding the array)
Argo Array deployed (Total #/year —
reseeding the array) 400 400 400 400 400 400
Deep Argo floats deployed (Cum 0 0 0 0 0 10
Total #)
Tropical Moored Buoys
(TAO/PIRATA/RAMA) installed 86 86 89 89 89 89
(Cum Total #)
Tide Gauge Reference Stations
(Cum Total #) 63 63 63 63 63 63
Tide Gauge Reference Stations
WIGPS installed (Cum Total #) 10 | 110 | 110 | 110 | 110 | 110
Ice Buoys/Stations Operating (Cum
Total #) 4 4 4 4 4 4
Typically 2-yr life-cycle refresh.
Ocean Carbon Surveys conducted 15 17 18 18 18 18
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(Cum Total #)

Dedicated ship support (Cum Total

days at sea) 508 524 524 524 524 524

By FY 2016, NOAA will contribute annually the following to the International Arctic Observing
Network (IAON):

e 4 |ce Buoys (7 percent of U.S. total planned contribution to IAON)

¢ 8 Moorings (20 percent of U.S. total planned contribution to IAON)

e 2 Annual Ship Lines (16 percent of U.S. total planned contribution to IAON)

¢ 3 International Coastal Observatories with our Canadian, Russian, and Norwegian partners

Deliverables:

The value of the ocean observing system can be assessed by the type and quality of products
derived from it and from its scientific and operational value. The current observing system was
designed with the objective to assess key climate-related parameters. The full implementation of the
observing system will lead to better analysis of climate signals and reduction of errors in climate
forecasts.

For each of the observational programs the deliverables and outputs are the observational data,
guality controlled, and made available on a publically accessible web site. For programs such
as Argo, involving measurements by multiple institutions, a single data center web site is
typically maintained with the data from all providers available from the single site. The
remaining deliverables are scientific papers in the peer-reviewed literature, giving the results of
the research done with the data sets and other studies.

Performance Goals and Measurement Data:

Performance Measure: FY FY FY FY FY FY FY
Percent of labs that have had 2011 2012 2013 2014 2015 2016 2017
formal expert peer reviews inthe Actual Target | Target Target Target Target Target
past 5 years and were rated

effective in terms of quality,
mission relevance, and
performance

Description: This performance measure is recognized by the National Academy of Sciences
report Evaluating Federal Research Programs, which states “The most effective means of
evaluating Federally funded research programs is expert review.”

Modeling

Performance Measure: FY FY FY FY FY FY FY
Cumulative number of new 2011 2012 2013 2014 2015 2016 2017
decadal prototype forecasts and  Actual Target Target Target Target Target | Target
predictions made with high-

resolution coupled climate

models

Description: One of the goals of this activity is to develop new prototype forecasts and predictions
on decade time-scales for climate changes and impacts such as sea level rise, Arctic climate
impacts, and rapid climate change. These forecasts and predictions are dependent on the
development of state-of-the-art climate models.
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Physical Sciences

Performance Measure: FY FY FY FY FY FY FY
Cumulative site-years of data 2011 2012 2013 2014 2015 2016 2017
collection for cryospheric, Actual Target Target Target Target Target Target

boundary layer mean and

turbulent properties,

hydrometeorological, and

oceanic process studies
Description: Process studies in the polar regions, over the ocean, in coastal watersheds, and
mountainous terrain depend on precise, robust, routine, and relevant observations of the Earth
System at time and space scales to diagnose its behavior and to assess the skill of predictive tools
used to forecast its future.

Performance Measure: FY FY FY FY FY FY FY
Number of physical science 2011 2012 2013 2014 2015 2016 2017

related articles published inthe  Actual Target Target Target Target Target Target
peer-reviewed literature
Description: These publications are a measure of the credibility of information, tools, and
diagnoses of the Earth system provided to other NOAA partners, other agencies, states, private
sector, and various sectoral, societal, and economic interests.

Chemical Sciences
Performance Measure: FY FY FY FY FY FY FY
Cumulative number of climate- 2011 2012 2013 2014 2015 2016 2017
related articles published inthe  Actual | Target | Target Target Target Target Target
peer-reviewed literature.
Description: The information in these publications provided the information needed by
stakeholders and decision-makers to develop effective policies and adaptation strategies for a
changing climate.

Performance Measure: FY FY FY FY FY FY FY

Cumulative number of reportsto 2011 2012 2013 2014 2015 2016 2017

stakeholders and decision- Actual Target | Target Target Target Target Target

makers that provide a policy-

relevant scientific synthesis of

results from intensive field

studies, process studies, and

analyses.
Description: Reports provide a distillation of key scientific findings on emissions, transport,
atmospheric processing, and impacts of climate forcing agents, their precursors and species
related to air quality degradation to inform policy development and emission management
strategies for climate and air quality.

Performance Measure: FY FY FY FY FY FY FY
Cumulative number of 2011 2012 2013 2014 2015 2016 2017
substances, proposed as Actual Target Target Target Target Target Target
replacements for stratospheric

ozone depleting industrial
compounds (e.g., solvents;
refrigerants) whose ozone
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depleting potential and

greenhouse-warming potential

(GWP) have been evaluated.
Description: Provides to industry stakeholders critical information on climate impacts of proposed
replacement stratospheric 0zone depleting chemicals prior to manufacture.

Performance Measure; FY FY FY FY FY FY FY
Cumulative number of individual 2011 2012 2013 2014 2015 2016 2017

emission sources and source Actual Target Target Target Target Target Target

regions relevant to climate and

air quality whose inventories

have been evaluated for

accuracy via top-down analyses.
Description: Provides verification of critical inputs to climate models resulting in reduced
uncertainty in model outputs, which provides decision-makers greater confidence in establishing
policies and emission management strategies.

Global Monitoring and Research
Performance Measure: ' FY ' FY FY FY FY
Reduced uncertainty in the 2011 | 2012 2013 | 2014 2015 2016 2017
magnitude of the North American Actual | Target Target | Target Target Target Target
Carbon Sink (million tons
Carbon/year) (Measure 16b)

Description: The provision of NOAA scientific guidance to policymakers concerned with managing
emissions of carbon dioxide requires NOAA to assess and quantify the sources of carbon variability.
This GPRA measure demonstrates the scientifically accepted level of confidence in carbon
measurement that is needed to accurately evaluate levels of carbon emissions in North America.
The uptake of atmospheric carbon (mainly as carbon dioxide) by the biosphere across North
America is of the order of one hillion tons (one petagram) per year.

Climate Observations and Monitoring

Performance Measure: FY FY FY FY FY FY FY
Percent reduction in the error of the 2011 | 2012 2013 | 2014 2015 2015 @ 2017
observed estimates of ocean and Actual | Target Target | Target Target Target Target

meridional heat transport

Description: As a result of observations, research, and reports on the state of the ocean, heat
storage, and meridional heat transport in the Atlantic Ocean, there will be increased knowledge for
scientists creating modeled estimates of heat transport over time, leading to less uncertainty in
those models. Accurately describing heat is a key part of climate models, and increased longevity in
datasets leads to a more accurate average or mean measurement of these systems. This
contributes to developing a framework for future research that promises to improve the ability of
climate models to predict summer rainfall and hurricane activity for the Western Hemisphere,
helping local communities and economies.

Performance Measure: FY FY FY FY FY FY FY
Percent certainty associated with 2011 2012 2013 2014 2015 2016 2017

the carbon dioxide exchange atthe Actual Target Target Target Target Target Target
ocean surface globally
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Description: Based on observations, studies, and publications quantifying the exchange of carbon
dioxide (CO,) at the ocean surface, there will be improvement in the understanding of the oceans’
capacity to sequester CO,. This in turn controls the atmospheric CO, that is the major greenhouse
gas. The resulting changes in ocean chemistry (ocean acidification) will also be better described,
providing a framework for determining the impacts of ocean acidification on ecosystems.

Climate Observations and Analysis

Performance Measure: FY FY FY FY FY FY FY
Cumulative number of data 2011 2012 2013 2014 2015 2016 2017
collection platforms deployed by Actual | Target Target | Target Target Target Target

PMEL in support of the Global
Ocean Observing System (GOOS)

Description: This measure represents a significant portion of PMEL’s contribution to GOOS. The
measure identifies each Argo float deployed and each moored buoy from the PIRATA, RAMA, and
ocean climate station programs as a unit; TAO is not included as it is maintained by the National
Data Buoy Center (NWS). Completion of GOOS is analogous to the global weather observing
system since fully-implemented GOOS will provide ocean data that all nations can use to provide
improved ocean-related analytical and predictive products (forecasts).

Performance Measure;: FY FY FY FY FY FY FY
Number of journal articles 2011 2012 2013 2014 2015 2016 2017

published in peer-reviewed Actual Target Target Target | Target Target Target
literature

60

Description: PMEL conducts basic research and reports the results in peer-reviewed journal
articles. The annual publication total is a measure of the laboratory climate research output. Past
research papers have addressed such topics as describing the predictability of El Nifio and La Nifia
events and describing the negative impacts on marine ecosystems of ocean acidification. These
publications document advances in scientific understanding that lead to improved capabilities
(analyses, forecasts, etc.) or identify “next steps” for research.

Performance Measure: FY FY FY FY FY FY FY
Cumulative number of regions for 2011 2012 2013 2014 2015 2016 2017

which a surface flux study has Actual | Target Target | Target Target Target Target
been conducted

5

Description: “Surface flux” refers to the exchange of energy (e.g., heat) and substances (e.g.,
water) between the land surface and the atmosphere. These fluxes are critical drivers of climate
change because they affect air and land temperatures and other important aspects of the climate.
These fluxes also drive important climate-related phenomena such as droughts and such weather-
related phenomena as the development of storms. Surface fluxes vary significantly with surface
and weather conditions. The measurements taken in this work and the related analyses will provide
essential information for improving the representation of the fluxes in climate and weather models,
improving the accuracy of both weather and climate forecasts.

Atmospheric Observations and Monitoring
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Performance Measure: FY FY FY FY FY FY FY
Cumulative number of studies on 2011 2012 2013 2014 2015 2016 2017
the design and evaluation of an Actual | Target Target | Target Target Target Target

international climate-quality
observation system for the

atmosphere above the surface
2

Description: Sustained observations of Essential Climate Variables (ECV) will (1) ensure that
climate scientists will be able to more confidently identify upper-air climate change signals and (2)
provide essential calibration data for satellite observing systems so that significant progress can be
made in the generation of global climate products and derived information to manage the Nation’s
response to the climate and climate change. This measure refers to publication of studies to
optimize the design and implementation of a reference upper-air observing network.

Plume Dispersion
Performance Measure: FY FY FY FY FY FY FY
Cumulative number of dispersion 2011 2012 2013 2014 2015 2016 2017

prediction system updates provided Actual Target Target | Target Target Target Target
to NWS

8

Description: The updates of the HYSPLIT dispersion model provided to NWS for operational
implementation will contribute to improved outcomes by improving the accuracy and usefulness of
NWS dispersion prediction products. The updates will also improve the ease of use and flexibility of
the software for meeting NWS needs. NWS uses HYSPLIT for dispersion predictions for
applications ranging from local chemical releases to international radiological incidents, providing
information to customers ranging from local emergency managers to the World Meteorological
Organization.

Climate Competitive Research, Sustained Observations and Regional Information
Applications

Performance Measure: FY FY FY FY FY FY FY
Number of regionally and sectorally 2011 2012 2013 2014 2015 2016 2017

focused climate impacts and Actual Target | Target Target | Target Target @ Target
adaptation studies communicated
to decision makers.

Description: Number of peer-reviewed publications and reports published and released in one
fiscal year. The publications/reports are developed through interaction with and/or communication
to stakeholders. Publications and reports are collected from investigators conducting climate
impacts and adaptation research in cooperation with stakeholders. The goal of this research is to
better understand and enhance the use of NOAA products and information to meet user
requirements for natural resource management information in various sectors (e.g. drought and
water resources, fire risk, ecosystem and coastal impacts, sea-level rise, human health, agriculture,
etc.)

NIDIS Early Warning Systems (to support Regional Services delivery)
Performance Measure: FY FY FY FY FY FY FY
Number of states and 2011 2012 2013 2014 2015 2016 2017
territories working with NIDIS Actual | Target | Target Target Target Target Target

to incorporate drought early
warning information into their




drought adaptation and

lans. (Cumulative
Description: The performance measure is based on the number of states and territories that partner
with NIDIS to incorporate drought early warning information into their drought planning activities.
Activities that count toward this measure include: local or regional drought planning/management
groups; use of tailored information from the U.S. Drought Portal to establish drought indicators and set
management triggers in state and territory drought adaptation and mitigation plans; and incorporation
of information from basin specific drought monitors developed through the drought early warning
information systems into either state and territory drought adaptation and mitigation plans or as part of
state and territory drought planning and management groups.

Performance Measure: FY FY FY FY FY FY FY
Number of U.S. coastal states 2011 2012 @ 2013 2014 2015 2016 2017
and territories demonstrating 20% Actual Target | Target Target Target Target Target
in annual improvement in
resilience capacity to climate 22

hazards. (Each Year

Description: As an indicator for this measure, data is used from the existing hazards resilience
GPRA Measure 18e “Percentage of U.S. coastal states and territories demonstrating 20 percent or
more annual improvement in resilience capacity to weather and climate hazards.” To meet the 20
percent or more improvement in resilience capacity, coastal counties representing at least 20 percent
of the state’s coastal population must meet or exceed predefined performance targets for each of the
contributing areas of training, technical assistance, and outcomes.

Performance Measure: FY FY FY FY FY FY FY
Number of states or territories using 2011 2012 2013 2014 2015 2016 2017
new or tailored climate services Actual Target Target Target Target Target Target
(tools, information, technical

assistance, or products) as a result

of regional, state and local

interaction with decision makers

(Each Year)

Description: The number of products and services, provided or existing products and services that
are modified/expanded for new user groups or regions. ‘Products and services’ includes technical
assistance, training, and guidance documents to enable planning and decision making. [This
measure is partially based on the current GPRA: Number of regionally and sectorally focused climate
impacts and adaptation studies communicated to decision makers.]

Performance Measure: FY FY FY FY FY FY FY
Annual percentage of U.S. states 2011 2012 2013 2014 2015 2016 2017
and territories that use NOAA Actual Target Target Target Target Target Target
climate information and services to
improve decision-making in the face
of a changing climate (Measure
16d)

Description: Number of states and territories where climate information is integrated into state
and territory planning and decision making (e.g., changes in policies, plans, and actions), as
well as indicators of success such as training and technical assistance. Percentage of
improvement in state and territory resilience to climate hazards. This measure is an indicator of

29%
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societal benefit derived from the use of NOAA climate information in public decision making in
states and territories. This performance measure will track the numbers of states and territories
that are benefiting from the inclusion of NOAA climate information in their decision making
processes. It will also show how these decisions will lead to better results or improved decisions
based on inclusion of this climate information.

Assessment Services

Performance Measure: FY FY FY FY FY FY FY
Number of climate-change related 2011 | 2012 | 2013 2014 2015 2016 2017

impact, vulnerability, adaptation, or  Actual | Target | Target Target Target Target Target
mitigation information topics

addressed in the Assessments

Description: This performance measure will demonstrate the role of formal climate change
assessments in decisions to address climate change impacts by identifying the number of topics
addressed in the assessments that are considered by business, government, or the public that
affected decisions related to improved climate resilience. Information topics are based on the U.S.
GCRP report, “Global Climate Change Impacts in the U.S.” This measure will track the extent to
which the USGCRP topical information items are used by industry, etc., to inform their key decisions
on how to mitigate or adapt to climate change.

Communication and Education

Performance Measure: FY FY FY FY FY FY FY
Percentage improvement in the 2011 2012 2013 2014 2015 2016 2017
Quality of Relationship with usersiin Actual Target Target Target Target Target Target
the delivery and communication of
climate information and services
(Quiality of relationship is a formal
method of measuring indicators like
trust, satisfaction and reliability).
Expect growth as a decreasing %
relative to previous year’s index
value (Measure 16f)
Description: Quality of Relationship is comprised of formal measures of these key indicators:
awareness, trust, satisfaction, and usability. The goal is to capture the increasing Quality of
Relationship for each of our priority publics as they access, understand, and integrate climate
information, products, and services into the tools and algorithms they use for decision-making,
ultimately resulting in an increase in the frequency and proficiency with which they use NOAA
climate data and services in their lives and livelihoods. The measure will be a combination of
surveys and focus groups to establish a baseline measurement and perform annual follow-up
measurements to determine the annual percentage improvement in the Quality of Relationship as
climate services are increased and improved.

N/A 0% 5% 4% 3% 2% 1%

Ocean Observations
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Performance Measure: FY FY FY FY FY FY FY 2017
Reduce the error in global 2011 2012 2013 2014 2015 2016 Target
measurement of sea Actual | Target | Target Target Target | Target

surface temperature (°C)

(Measure 16c¢)

Description: This measure is intended to document progress in accurately measuring the global
sea surface temperature (SST) using in situ drifting buoys to verify that satellite SST data are
accurate and representative. This reflects how improvements in ocean observations will decrease the
uncertainty in global sea surface temperature measurements, which will ultimately play a role in
calculations of the ocean-atmosphere exchange of heat and the heat storage in the global ocean.
The sea surface, covering over 70% of the Earth surface, has a tremendous influence on global
climate because it is where the atmosphere responds to the ocean via the transfer of heat either to or
from the atmosphere. Since sea surface temperature is measured by buoys, ships, and satellites, this
performance measure is well-suited as an indicator of the effectiveness of our integrated ocean
observing system and the more accurate estimates of sea surface temperature will improve our
ability to detect changes in the climate system. Success in this performance measure requires the
maintenance and increase of in situ ocean sensors. The goal is to reach an indicator value of 0.3
degrees Celsius, which has been specified by the international Global Ocean Observing System
(GOOS) as the required accuracy for measurement of sea surface temperature.

Performance Measure: FY FY FY FY FY FY
Increased percentage of 2011 2013 2014 2015 2016 2017

global in-situ ocean Actual Target Target Target | Target @ Target
observing system

implementation

Description: This measure tracks the percentage of global coverage of the Global Ocean Observing
System. There are eight (8) individual ocean observing systems and one data management system
that make up GOOS. The % completion of the eight systems determines the cumulative total % of
this PM. A predictive understanding of the Earth's climate is critically dependent on quantitative
measurements of ocean parameters - the ocean is second only to the sun in effecting climate change
and variability.
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PROGRAM CHANGES FOR FY 2013:

Climate Research Laboratories and Cooperative Institutes (Base Funding: 249 FTE and
$53,184,000; Program Change: 0 FTE, $166,000): NOAA requests an increase of $166,000 and O
FTE for a total of $53,350,000 and 249 FTE to continue research activities within its Laboratories and
Cooperative institutes for monitoring and understanding the Earth's climate system and to predict
both the potential long-term changes in global climate as well as shorter-term climate variations that
are of societal and economic importance.

Proposed Actions:

NOAA has a long history of key research and observations that have led to greater understanding of
the state of the climate including global distributions, trends, sources and sinks of atmospheric
constituents that are capable of forcing change in the climate of the Earth. NOAA'’s climate research
works to understand and predict climate variability and change from weeks to decades to centennial
timescales and produces information and forecast products, ranging from short-term weather
forecasts to longer-term climate forecasts and assessments.

These labs focus their resources on the most productive avenues of research, and will use this
increase for conducting advanced mathematical modeling of the climate and Earth systems,
including natural climate variability, anthropogenic climate change, weather and hurricane forecasts,
El Nifio prediction, and stratospheric ozone depletion to improve the prediction of climate
phenomena. In addition, these funds will be used to sustain the observing systems essential for
climate, oceanographic, monitoring, and data management.
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PROGRAM CHANGE DETAIL BY OBJECT CLASS

(Dollar amounts in thousands)

Activity: Office of Oceanic and Atmospheric Research
Subactivity: Climate Research
2013
Object Class Decrease

11 Personnel compensation

11.1 Full-time permanent $0
11.3 Other than full-time permanent 0]
11.5 Other personnel compensation 0
11.8 Special personnel services payments 0
11.9 Total personnel compensation 0
12 Civilian personnel benefits 0
13 Benefits for former personnel 0
21 Travel and transportation of persons 0
22 Transportation of things 0
23.1 Rental payments to GSA 0
23.2 Rental Payments to others 0
23.3 Communications, utilities and miscellaneous charges 0
24 Printing and reproduction 0
25.1 Advisory and assistance services 0
25.2 Other services 0
25.3 Purchases of goods & services from Gov't accounts 0
25.4 Operation and maintenance of facilities 0
25.5 Research and development contracts 0
25.6 Medical care 0
25.7 Operation and maintenance of equipment 0
25.8 Subsistence and support of persons 0
26 Supplies and materials 0
31 Equipment 0
32 Lands and structures 0
33 Investments and loans 0
41 Grants, subsidies and contributions 166
42 Insurance claims and indemnities 0
43 Interest and dividends 0
44 Refunds 0
99 Total obligations 166
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Climate Data & Information: Climate Model Data Archive (Base Funding: $617,000 and 0 FTE;
Program Change: +$1,736,000 and 0 FTE): NOAA requests an increase of $1,736,000 and 0 FTE
for a total of $2,353,000 and O FTE to generate and safely store model based data records and
support an adequate operational archive and access capability for the next generation, high-
resolution weather and climate reanalysis datasets.

Proposed Actions:

This project will further develop and implement a Climate Model Data Archive capability for the next
generation climate analyses currently running on supercomputers across NOAA and its collaborators
(NSF, DOE, and others). NOAA will provide an operational data stewardship and user access
capability for the next generation of climate reanalysis products derived for the utilization of major
advancements in model physics and coupling across the ocean, air and land interfaces. The Climate
Model Data Archive leverages existing supercomputer resources to provide a unified and consistent
suite of climate information to users at all levels so that they can make better decisions about their
specific management needs. Information will be provided on time scales from days (weather), to
months (El Nino), to years and decades (climate variability and change).

These climate model reanalysis products will total over 2 PetaBytes (2,000 TeraBytes) of data and

include:

e Coupled Climate Forecast System Reanalysis and Reforecast (CFSRR) dataset, a modern era
reanalysis
o The first coupled 30 year global reanalysis of the atmosphere, ocean, land, and cryosphere

(seaice) ever developed by NOAA

¢ Climate Prediction Center Reanalysis (CPCR), a long time series historical upper-air reanalysis
(1850 to present)

e Surface Pressure historical reanalysis currently underway at NOAA’s Earth System Research
Laboratory (ESRL)

The architecture is based on 3 main components: the Portal, the Catalog Node, and the Data
Repository. The Portal is the users’ interface to the system, where they can manage requests,
download data, receive user input and browse the catalog. The Catalog Node is the heart of the
system and concentrates on connecting partners, metadata, search and discovery and peer-to-peer
connectivity. It will integrate fully with the existing NOAA Climate Portal (www.climate.gov) and
remove barriers to data format and system incompatibilities.

Statement of Need and Economic Benefits:

Decision makers are increasingly seeking information that will help their communities plan and
respond to climate variability and change. The Climate Model Data Archive will develop an
operational archive and access capability for the next generation, high-resolution weather and climate
reanalysis data sets derived from model outputs. Reanalysis output and products will improve our
understanding of various climate phenomena, including: verification, detection, and determination of
drought severity and location; verification and improvements to forecasts of El Nifio occurrence and
persistence; and verification and improvements to our understanding of the hydrologic cycle and
water resources. The Climate Model Data Archive will be designed to convey key aspects of
complex scientific data in a manner accessible to non-specialists and NOAA'’s climate information
user communities.

Base Resource Assessment:

The base resources for this activity are described in the Climate Data and Information base
narrative.
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Schedule and Milestones:

FY 2012: Ingest,archive, and access to reanalysis data leading to an on-going analysis of the
climate system

FY 2013: Expanded capabilities and products from reanalysis datasets, including toolsets for data
intercomparisons, etc, to better understand and evaluate the Climate System

FY 2014: Implementation of access capabilities for new reanalysis datasets and products

FY 2015 - 2017: Ongoing implementation of data access and user capabilities for new reanalysis
datasets and products, which will continue to be developed during this period

Deliverables:

¢ NOAA Reanalysis Web Page for collection of user requirements and input.

¢ Data Stewardship and Access for the next generation reanalysis datasets (CFSRR, CPCR,
SFC Historical), along with other reanalyses, which are generated as follow-on development.

e Customer service support capability and a research quality help desk supporting users of
Climate Model Data Archive.

¢ Re-analysis clearinghouse to provide access to consensus (satellite, in-situ, and radar)
datasets for the next series of NOAA reanalysis.

e Toolsets and user capabilities to better utilize and inter-compare model output, in-situ data,
etc.

Performance Goals and Measurement Data:

Performance Measure: FY FY FY FY FY FY FY
Increased reanalysis data 2011 2012 2013 2014 2015 2016 2017
available 24x7 to operational = Actual | Target Target Target Target Target | Target
and research users, from the

next suite of NOAA’s climate

weather reanalysis and

reforecast datasets

in an interoperable Web
Service architecture (Increase
in TB/year)

With Increase

Without Increase

Description: One of the goals of this activity is to increase the terabytes of data made available
to users for the next generation climate analyses by developing and implementing an
operational archive and user access capability and interoperable Portal. Data records will be
produced from three main current and planned reanalysis projects and will be uploaded to the
Portal as they are completed.
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PROGRAM CHANGE DETAIL BY OBJECT CLASS

(Dollar amounts in thousands)

Activity:  Office of Oceanic & Atmospheric Research
Subactivity: Climate Research

2013
Object Class Increase

11 Personnel compensation

11.1 Full-time permanent 0
11.3 Other than full-time permanent 0
11.5 Other personnel compensation 0
11.8 Special personnel services payments 0
11.9 Total personnel compensation 0
12 Civilian personnel benefits 0
13 Benefits for former personnel 0
21 Travel and transportation of persons 16
22 Transportation of things 0
23.1 Rental payments to GSA 0
23.2 Rental Payments to others 0]
23.3 Communications, utilities and miscellaneous charges 0]
24 Printing and reproduction 0
25.1 Advisory and assistance services 0
25.2 Other services 0
25.3 Purchases of goods & services from Gov't accounts 0
25.4 Operation and maintenance of facilities 0
25.5 Research and development contracts 1,160
25.6 Medical care 0
25.7 Operation and maintenance of equipment 0
25.8 S