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Purpose of this document 36 
This Vision and Strategic Framework describes how NOAA proposes to respond to society's 37 
growing need for climate services. It describes the vision for a NOAA Climate Service (NCS) 38 
line office and outlines the best approach to achieving that vision. The document outlines how 39 
the NCS can achieve new strategic goals related to the delivery and development of reliable, 40 
timely, and authoritative climate science and services to enable a climate-resilient society to 41 
grow and prosper.    42 
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Executive Summary 43 
Every place on Earth is sensitive to changes in climate and weather. Up to one-third of the U.S. 44 
gross domestic product depends on accurate weather and climate information.1

For decades, the National Oceanic and Atmospheric 50 
Administration (NOAA) and its partners have been providing 51 
climate information that is essential to many aspects of policy, 52 
planning, and decision-making. Climate observations, 53 
monitoring, modeling, and predictions—underpinned by the 54 
best available science—provide the foundation for today’s 55 
climate services. Important new questions are arising about 56 
how the nation can best prepare for anticipated changes in 57 
future climate in context with changing economic, ecological, 58 
and social conditions.  59 

 The local-to-45 
global-scale impacts of climate variability and change have fueled a growing public demand for 46 
climate services—easily accessible and timely scientific data and information about climate that 47 
helps people make informed decisions in their lives, 48 
businesses, and communities.  49 

As public and private sectors increasingly grapple with 60 
complex climate adaptation and mitigation decisions, NOAA 61 
and its partners in the U.S. Department of Commerce (DOC), 62 
the private sector, academia, and other federal agencies will 63 
improve the effectiveness of its climate services to meet 64 
growing public demand. 65 

In February 2010 the U.S. DOC and NOAA announced their 66 
intent to establish a NOAA Climate Service (NCS) to fulfill 67 
society’s growing needs for climate information and services. 68 
The climate service will combine NOAA’s world-class 69 
climate monitoring and modeling capabilities with a scalable 70 
new partnership for sharing knowledge, increasing public 71 
understanding, and building professional capacity at all levels 72 
of society.  73 

  74 

                                                 
1 Dutton, J.A., 2002: Opportunities and Priorities in a New Era for Weather and Climate Services. Bulletin of the American 
Meteorological Society, 83, 1303-1311. 

NCS Vision 

By providing science and services, the 
NCS envisions an informed society 
capable of anticipating and responding 
to climate and its impacts. 

 

To achieve this vision, the NCS 
mission is to… 

Improve understanding and prediction 
of changes in climate and inform a 
climate-resilient society by: 

• Monitoring climate trends,  
conducting  research, and 
developing models to strengthen 
our knowledge of the changing 
climate and its impacts on our 
physical, economic, and societal 
systems 

• Providing authoritative and timely 
information products and services 
about climate change, climate 
variability, and impacts 

• Informing decision-making and 
management at the local, state, 
regional, national, and international 
levels 

The NCS delivers products and services 
in collaboration with public, private, and 
academic partners to maximize social, 
economic, and environmental benefits.    
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The NCS will work collaboratively with partners, including those in the DOC,2 and decision 75 
makers in the public and private sectors to achieve four interdependent strategic objectives.  The 76 
NCS objectives are from NOAA’s Next Generation Strategic Plan (NGSP): 3

1. Improved scientific understanding of the changing climate system and its impacts 78 

  77 

2. Integrated assessments of current and future states of the climate system that identify 79 
potential impacts and inform science, services, and decisions 80 

3. Mitigation and adaptation efforts supported by sustained, reliable, and timely climate 81 
services 82 

4. A climate-literate public that understands its vulnerabilities to a changing climate and 83 
makes informed decisions 84 

To meet these objectives, NCS will draw from NOAA’s three existing climate core capabilities: 85 

1. Observing Systems, Data Stewardship, and Climate Monitoring. NOAA collects and 86 
preserves the historical record of the global environment for continuous climate 87 
monitoring and periodic assessments in support of climate services. This readily 88 
accessible long-term archive serves the nation’s need for trusted climate-related data and 89 
information about the current and changing state of the climate system. This provides the 90 
foundation for understanding the climate system and evaluation of climate and earth 91 
system models.  92 

2. Understanding and Modeling. NOAA advances the understanding and prediction of 93 
climate variability and change, and informs climate mitigation and adaptation options. 94 
This capability delivers a comprehensive understanding and description of the current 95 
and future state of the climate system, and characterizes the uncertainties in our ability to 96 
measure and predict changes, natural variability, and impacts. 97 

3. Integrated Service Development and Decision Support. NOAA provides regional and 98 
global decision makers with timely and relevant climate information. NOAA supports 99 
partnerships to facilitate scientists and decision makers developing a shared 100 
understanding of changing climate conditions and using those insights to inform 101 
adaptation decisions and climate policy. NOAA delivers data and information streams 102 
from which climate service providers can develop decision-support tools and other 103 
applications. NOAA also provides effective communication and education based on an 104 
interactive dialog with the public. 105 

The three core capabilities provide the foundation for the services the NCS and its partners will 106 
deliver. The basic climate services currently provided by NOAA will grow and evolve through 107 
the sustaining and strengthening of the NCS core capabilities. Since many sectors and regions 108 
served through the NOAA’s existing core capabilities are strongly linked to missions of other 109 

                                                 
2 The Department of Commerce includes the climate-relevant agencies such as the International Trade Agency, the National 
Institute of Standards and Technology, the Economic Development Administration, and the Census Bureau. These agencies 
offer considerable expertise and capability related to business and socio-economic issues.  

3 NOAA’s Next Generation Strategic Plan (draft version August 2010). 
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federal agencies, the NCS will continue to work with federal, state, tribal, and local partners to 110 
ensure the best possible set of climate services are delivered to the nation.  111 

Additionally, the NCS will direct investments to new services that address strategically 112 
important climate-related societal challenges. New NCS services will also strengthen elements of 113 
the existing core capabilities, thus benefitting all other services, sectors, and regions. For each of 114 
the selected societal challenges, NOAA has mission responsibility, expertise, established 115 
partnerships, considerable demand from stakeholders interested in adaptation and mitigation, a 116 
proven track record in providing services, and identified resources. 117 

NCS will initially focus on five societal challenges: 118 

1. Climate Impacts on Water Resources. The NCS will improve the nation’s capacity to 119 
manage its water resources. Effective water resource management is critical to numerous 120 
economic sectors in a changing climate. For example, investments in many types of 121 
infrastructure are sensitive to altered temperature and changes in precipitation runoff, 122 
timing, volume, and location. The expected outcome is a coordinated and authoritative 123 
early warning information system that provides actionable and cost-effective guidance for 124 
the nation’s water managers from local water districts to federal water agencies. 125 

2. Coasts and Climate Resilience. The NCS will characterize the physical processes of 126 
climate variability and change that affect coastal regions and communities such as local 127 
sea-level rise and inundation. The NCS will also promote public understanding of the 128 
potential impacts that sea-level rise has on communities and ecosystems. The expected 129 
outcome is that decision makers have access to the best available information and are 130 
proficient in applying that information in ways that reduce risks and vulnerabilities in 131 
their communities.  132 

3. Sustainability of Marine Ecosystems. The NCS will enhance resource managers’ access 133 
to, and application of, the best available information to manage large marine ecosystems 134 
in a changing climate. The expected outcome is that federal, state, tribal, and local 135 
fisheries resource managers prepare for, and respond to, the impacts of climate on large 136 
marine ecosystems through improved understanding of how climate can alter ocean 137 
circulation and composition, and how changes in ocean properties impact living marine 138 
resources. 139 

4. Changes in the Extremes of Weather and Climate. The NCS will provide the best 140 
available information to help the public, resource managers, and policy makers anticipate, 141 
prepare for, and adapt to ongoing changes in weather and climate extremes and their 142 
impacts. The expected outcome is the development and delivery of information to 143 
prepare for and adapt to weather and climate extremes—including changes in frequency, 144 
intensity, seasonality, and geographical distribution—on an ongoing basis. 145 

5. Informing Climate Policy Options. The NCS will provide sound science for policies, 146 
plans, and strategies that mitigate climate change. The expected outcome is that policy 147 
makers have the information and understanding they need to successfully implement and 148 
manage options for mitigating climate change.  149 

 150 
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Effective management of the NCS will be necessary to ensure that the best available climate 151 
information is delivered to support public and private sector policy, planning, and decision-152 
making. Making the NCS work well will require management principles, business practices, and 153 
partnerships designed to integrate NOAA’s climate assets in support of adaptation and mitigation 154 
decision-making. Strong leadership will help create a unified NCS, able to deliver accessible, 155 
authoritative climate science and services necessary to help the country adapt to climate 156 
variations and changes and mitigate undesirable changes. A continuous process of evaluation 157 
will ensure the NCS delivers state-of-the-art information that empowers individuals and 158 
governments at local, state, regional, tribal, and national levels to anticipate and to respond to 159 
climate and its impacts. 160 

The nation’s need for climate services exceeds the scope of any individual organization.  161 
Accordingly, a strong framework of partnerships is key to NCS success.  The NCS will bring 162 
together diverse scientific and service communities, including other parts of NOAA, federal, 163 
state, tribal and local agencies, cooperative institutes and other academic partners, the private 164 
sector, and the international community. 165 

Figure ES.1 illustrates the NCS strategic framework and the interactions between climate-related 166 
societal concerns, the NCS core capabilities and partners, the basic climate services, and the 167 
initial societal challenges.  168 
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 169 
170 

 

Figure ES.1. NCS Core Capabilities Address Societal Challenges. Societal concerns inform the three 
core capabilities. Partners from across the broader climate community both contribute to and 
benefit from the core capabilities. Research and service are a vital part of all three capabilities but 
play differing roles in each capability. The core capabilities support basic services in a variety of 
sectors. The core capabilities also support the initial five societal challenges, which receive 
expanded focus. 
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Chapter 1: Importance of a Climate Service in NOAA 171 

The Need for a Climate Service 172 
Every place on Earth is sensitive to changes in climate and weather. Up to one-third of the U.S. 173 
gross domestic product depends on accurate weather and climate information.4

People are not indiscriminant seekers of information; rather, they seek sources they consider to 183 
be trustworthy, relevant, and easy to use. Just as Americans have come to rely upon authoritative 184 
and official forecasts from NWS, they also want authoritative and official information about 185 
climate on many scales, from local to global, monthly to decadal. Decision makers, in particular, 186 
seek an agency that can serve as an “honest broker” of accurate, 187 
reliable climate information that will help them evaluate options 188 
for avoiding unwanted changes in climate and the adverse impacts 189 
of unanticipated climate variation and change.  190 

 The local-to-174 
global-scale impacts of climate variability and change have fueled a growing public demand for 175 
climate services—easily accessible and timely scientific data and information about climate that 176 
helps people make informed decisions in their lives, businesses, and communities. The NCS will 177 
foster the growth of a climate service enterprise including private sector providers. This has 178 
similarities to the growth of the weather service enterprise, in which a strong private sector 179 
component builds off of NOAA’s National Weather Service (NWS) to provide important 180 
national and international weather services. Similarly the NCS would enable new national and 181 
international climate services to help elevate U.S. status as an international leader. 182 

For decades, NOAA and its partners have been providing climate 191 
information that is essential to many aspects of policy, planning, 192 
and decision-making. Climate observations, monitoring, 193 
modeling, and predictions—underpinned by the best available 194 
science—provide the foundation for today’s climate services. 195 
However, society’s need for climate information and services has 196 
grown greater than the climate services that NOAA and its 197 
partners can provide today5. Thus, several scientific and policy 198 
organizations have called for the establishment of U.S. climate 199 
services to provide timely and authoritative information on 200 
climate and its impacts, at multiple time scales and geographic areas, and tailored to the 201 
decision-making needs of information users.6

As public and private sectors grapple with complex climate adaptation and mitigation decisions, 203 
NOAA and its partners in DOC, the private sector, academia, and other federal agencies must 204 

 202 

                                                 
4 Dutton, J.A., 2002: Opportunities and Priorities in a New Era for Weather and Climate Services. Bulletin of the American 
Meteorological Society, 83, 1303-1311. 
5NRC (V. Ramanathan Chair), 2009: Restructuring Federal Climate Research to Meet the Challenges of Climate Change. The 
National Academies Press, Washington, DC, 13.  
6 Miles, E.L., A.K. Snover, L.C. Whitley Binder, E.S. Sarachik, P.W. Mote, and N. Mantua. 2006: An Approach to Designing a 
National Climate Service. Proceedings of the National Academy of Sciences 103(52), 19,617-19,623. 

Climate Services 

“A mechanism to identify, 
produce, and deliver 
authoritative and timely 
information about climate 
variations and trends and 
their impacts on built, social-
human, and natural systems 
on regional, national, and 
global scales to support 
decision making.” 
(NRC, 2009) 
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improve their mechanism for developing and delivering climate services, to meet the nation’s 205 
expanding needs. Important new questions are arising about how the nation can best prepare for 206 
anticipated changes in future climate in context with changing economic, ecological, and social 207 
conditions. The NCS will help address these growing concerns. 208 

209 
  210 

Consequences of a Climate Service in NOAA  

Establishing the NCS will ensure that the best available climate science is effectively communicated with the 
public and used to develop and evaluate mitigation and adaptation strategies. The NCS will strive to minimize 
economic and environmental impacts of climate variability and change. Benefits will include: 

1. Cities, tribes, and states will have a primary and authoritative source of information on the likelihood of 
heat waves, storm surges, and other climate extremes (and related impacts such as poor air quality and 
flooding) to help them address vulnerabilities and develop adaptation plans. 

2. Coastal communities will become more resilient as NCS services enhance state and local policy and 
planning. These services will include integrating local sea-level trends with global sea-level projections, 
for example, and assessing the risk of coastal inundation from changes in storm intensity and frequency. 

3. Natural resource management agencies will use NCS information to make more informed adaptation 
decisions in the fulfillment of requirements to protect ecosystems and species.  

4. More durable, resilient, and cost-effective water systems, dams, runways, roads, and bridges will result 
from NCS collaborations with infrastructure planners. 

5. NCS will help national security decision makers identify areas of potential near-term upheaval and long-
term conflict in response to changes in food and water availability, climate-related health issues, sea-
level rise, and other climate impacts. 

6. NCS information will help local, state, tribal, federal, and international government agencies manage 
pollution emissions to mitigate climate change and improve air quality, resulting in improvements for 
public health, transportation, and energy sectors. 

7. Greenhouse gas management strategies will be informed by relevant, accurate NCS information 
communicated at all levels of society at which decisions are being made to optimize investment 
strategies for energy and transportation, to enhance the economy, to create jobs, and to avoid job 
losses.  

8. The United States public will be more climate-literate with an increased ability to plan for and respond 
to climate variability and change. 
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Vision for the NCS  211 
NOAA has unique capabilities and experience in atmospheric and oceanographic science and 212 
services,7

NWS already provides a unique service to the nation related to 222 
the weather forecasting enterprise. Weather forecasts demand 223 
a relentless real-time operation that draws upon well-224 
established science and operational protocols. NCS will draw 225 
upon NWS’s experience and best practices to meet the new 226 
demands for services related to the longer time horizons of 227 
climate variations and changes.  228 

 and decades of successful engagement with governmental, academic, and private 213 
sector partners. The NCS seeks to combine the agency’s world-class climate science, technical, 214 
service, and communication capabilities into one line office focused on meeting demands for 215 
climate services. A first step will be to integrate existing 216 
capabilities and experience with climate-relevant science and 217 
services. Subsequently, NOAA will be better prepared to 218 
develop the necessary synergies with other agencies and 219 
climate service providers to form a new and greater whole, 220 
better able to meet the climate challenges facing the nation.  221 

Features of the NCS and Critical Challenges  229 
NOAA will work collaboratively with partners, including 230 
those in DOC,8 and decision makers in the public and private 231 
sectors to achieve four interdependent strategic objectives 232 
consistent with NOAA’s Next Generation Strategic Plan 233 
(NGSP): 9

1. Improved understanding of the changing climate 235 

  234 

system and its impacts 236 
2. Integrated assessments of current and future states of 237 

the climate system that identify potential impacts and 238 
inform science, services, and decisions 239 

3. Mitigation and adaptation choices supported by 240 
sustained, reliable, and timely climate services 241 

4. A climate-literate public that understands its 242 
vulnerabilities to a changing climate and makes 243 
informed decisions 244 

                                                 
7 Includes meteorological and oceanographic services and data stewardship, sustained observations and monitoring, state-of-
the-art models for prediction and projection, process understanding, analysis, attribution research linking climate causes and 
effects, and national and international assessments. 
8 The Department of Commerce includes the climate-relevant agencies such as the International Trade Agency, the National 
Institute of Standards and Technology, the Economic Development Administration, and the Census Bureau. These agencies 
offer considerable expertise and capability related to business and socio-economic issues.  
9 NOAA’s Next Generation Strategic Plan (draft version August 2010). 

NCS Vision 

By providing science and services, the 
NCS envisions an informed society 
capable of anticipating and responding 
to climate and its impacts. 

 
To achieve this vision, the NCS 
mission is to… 

Improve understanding and prediction 
of changes in climate and inform a 
climate-resilient society by: 

• Monitoring climate trends,  
conducting  research, and 
developing models to strengthen 
our knowledge of the changing 
climate and its impacts on our 
physical, economic, and societal 
systems 

• Providing authoritative and timely 
information products and services 
about climate change, climate 
variability, and impacts 

• Informing decision-making and 
management at the local, state, 
regional, national, and international 
levels 

The NCS delivers products and services 
in collaboration with public, private, and 
academic partners to maximize social, 
economic, and environmental benefits.    
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 245 
To meet these objectives, NCS will draw from three existing Core Capabilities—Observing 246 
Systems, Data Stewardship, and Climate Monitoring; Understanding and Modeling; and 247 
Integrated Service Development and Decision Support (Chapter 2 and Appendix A)—and will 248 
focus initially on five vital societal challenges: Climate Impacts on Water Resources, Coasts and 249 
Climate Resilience, Sustainability of Marine Ecosystems, Changes in the Extremes of Weather 250 
and Climate, and Informing Climate Policy Options (Chapter 2 and Appendix B).  251 

The NCS will be defined by the successful management of the three interdependent core 252 
capabilities. Without the solid base they provide, unacceptable uncertainties will persist, 253 
assessments will stagnate, services will wither, and public understanding will remain fragmented. 254 
Without strong scientific services and assessments that build upon each other, policy-related 255 
decisions will not be based on scientific knowledge and public climate literacy will be unlikely 256 
to improve. Organizations and decision makers will not be able to access the best available 257 
scientific information and will incur the high risks and costs associated with poorly informed 258 
choices. If public understanding does not improve, critical public debates will be ill-informed, 259 
adverse economic and environmental impacts from climate variability and change will continue 260 
to grow, and opportunities to stimulate commerce may go unrealized.  261 

Risks to NOAA’s organization and mission from the establishment and implementation of the 262 
NCS must be evaluated alongside clear benefits. The requirements for new climate services 263 
could divert limited resources away from research, weakening the science, for example. NOAA 264 
is committed to standing up a well-balanced NCS that is equally committed to excellence in 265 
services for society and excellence in science. NOAA has ready examples of a healthy co-266 
existence of science and services, so the agency understands the principles and best practices 267 
needed to protect and promote both. For example, NOAA’s climate monitoring capability uses 268 
the best science available to transform observations into Climate Data Records (CDRs) that 269 
measure changes of climate over multiple decades. This information is provided in various forms 270 
to diverse users: the general public, academic researchers, the private sector, governmental 271 
policymakers, and non-governmental organizations (NGOs).  272 

While the NCS organization can provide an effective base level of science and services without 273 
increased resources, NOAA cannot advance both science and services without additional funds. 274 
Given currently planned augmentations to its climate science and service budget and ongoing 275 
climate science and services provided for many sectors, NOAA anticipates beginning the process 276 
of forming the NCS by emphasizing science and service in five key climate-related challenges 277 
facing society today (Chapter 2 and Appendix B).   278 
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Key Principles 279 
Combining NOAA’s resources into a well-integrated, more focused climate service is a critical 280 
first step toward achieving the agency’s four interdependent strategic objectives. A successful 281 
NCS requires: 282 

1. Strong partnerships, internal and external 283 
2. New synergies between science and service  284 
3. Expanded engagement through assessments  285 
4. Enhanced traceability, credibility, and transparency  286 
5. A cultural change and new business practices  287 

1. Strong Partnerships are Fundamental to the NCS 288 
No one agency or community can provide all of the climate services that the nation needs, and 289 
the NCS requires an organizational framework that fosters sustained dialog with diverse 290 
scientific and service communities. These communities include DOC; other parts of NOAA; 291 
federal, tribal, state, and local agencies; academic partners; private industry, and the international 292 
community. Chapter 3 describes how NCS will work with each sector, ensuring that emerging 293 
scientific findings are transformed into high-quality products responsive to user needs.  294 

2. Science and Service Synergies through a National Climate Service Enterprise10

In general climate science and services are still in their infancy compared to, for example, 296 
weather science and services. The NCS will evolve iteratively, incorporating vigorous research 297 
investigations and discovery, and considering new processes, user requirements, and user 298 
feedback. Weather services are driven by necessarily fast data transmission and the sheer 299 
quantity of forecasts, watches, and warnings. Integrating emerging science into these demanding 300 
mission-critical operations requires a deliberate approach.  Because climate services often have a 301 
longer time horizon, new and emerging science can be more readily used in climate services. 302 
Additionally, the inclusion of robust science within NCS provides a means to share new 303 
advances in climate science beyond the science community. Such a service increases in value 304 
over time.  305 

 295 

An effective NCS will adopt an approach of “co-production of knowledge” with decision 306 
makers.11

                                                 
10 The “National Climate Service Enterprise” is used as shorthand in reference to the emerging interagency and private-sector 
investment in climate services 

 The intent of “co-production” is climate science that informs, but does not prescribe, 307 
decision-making. Similarly, decision-making should inform climate science, but not prescribe 308 
research priorities. The NCS must balance this ‘user pull’ and ‘science push.’ Rapidly growing 309 
demand for climate services will challenge the NCS to expand its products and research 310 
information to address user needs. It is also important to recognize that science and research can 311 
sometimes identify needs that are not yet known (such as anticipating the emergence of some 312 
types of insect pests). NCS will cultivate its capacity to align user needs with emerging new 313 
science—and vice-versa. This will require knowledge of climate science and business acumen.  314 

11 Ostrom, E., 1999: Crossing the Great Divide: Coproduction, synergy, and development. In: Polycentric governance and 
development: Readings from the workshop in political theory and policy analysis [McGinnis, M.D. (ed.)]. University of Michigan 
Press, Ann Arbor, MI, 346–374. 
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The fundamental goal of an NCS will be to directly connect the best and most relevant climate 315 
science to user decisions. Methods and vehicles to do this will include assessments, ongoing 316 
engagement, and science itself, including predictions,12 projections,13

The rapidly evolving nature of climate science combined with an emphasis on providing 319 
information for economic and policy decision-making at international, national, tribal, and local 320 
levels requires that extra care be taken to ensure the NCS’s climate information is trustworthy, 321 
relevant, and timely. NCS science and assessments will be based on clear and up-to-date 322 
scientific principles, assumptions, methods, models, and data. The science, projections, and 323 
predictions will be consistently reviewed and revised as new observations, new knowledge about 324 
processes, newer models, and updated analyses become available. Each of these steps will take 325 
user needs into account.  326 

 and attribution studies 317 
(research into the causes of observed variations and changes, including extreme events.) 318 

3. Expanded Engagement through Assessment Services 327 
Climate Science Assessments comprehensively summarize the knowledge gathered from many 328 
studies and disciplines into authoritative overviews of climate variability, climate change, and 329 
climate impacts. Science assessments characterize uncertainties based on documented 330 
information and identify gaps in understanding to help prioritize future research and service 331 
development efforts. Because the assessment process exemplifies the synergy between science 332 
and service, the NCS will use assessments to inform policy advisors, community planners, and 333 
decision makers, as well as its own research agenda. NCS will focus on two types of Climate 334 
Science Assessments:  335 

1. National and International Assessments  336 
2. Problem-Focused Assessments  337 

 338 
NCS will only participate in Climate Science Assessments that have standards in place which 339 
meet or exceed those of Information Quality Act.14

A third type of assessment—Stakeholder Needs Assessments—will help ensure that the NCS 341 
science and services are brought to bear on relevant problems and questions. For example, Needs 342 

 340 

                                                 
12 A climate prediction is the result of an attempt to produce a most likely description or estimate of the actual evolution of the 
climate in the future (ranging from seasons to centuries). 
13 A projection is the anticipated response of the climate system to emission or concentration scenarios of greenhouse gases 
and particles, or radiative forcing scenarios, often based upon simulations by climate models. Climate projections are 
distinguished from climate predictions to emphasize that climate projections depend upon the emission, concentration, and 
radiative forcing scenario used, which are based on assumptions, concerning, for example, future socioeconomic and 
technological developments, which may or may not be realized and are therefore subject to substantial uncertainty. 
14 Information Quality Act, sometimes referred to as the Data Quality Act, was enacted in December 2000 as Section 515 of the 
Treasury and General Government Appropriations Act for Fiscal Year 2001 (P.L. 106-554). The act required the Office of 
Management and Budget to issue guidance to federal agencies designed to ensure the “quality, objectivity, utility, and 
integrity” of information disseminated to the public. Requires agencies to take three actions (to the extent permitted by law): 
(1) have a peer review conducted on all “influential scientific information” that the agency intends to disseminate (changed 
from “significant regulatory information” in the proposed bulletin); (2) have all “highly influential scientific assessments” peer 
reviewed according to more specific and demanding standards; and (3) indicate what “influential” and “highly influential” 
information the agency plans to peer review in the future. 
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Assessments will be used by the NCS to help frame problem and policy-relevant issues that 343 
connect to the NCS core capabilities.  344 

Together, these three types of assessments serve as powerful tools to guide the design of high-345 
quality regional service products, and will frame dialogues among NCS scientists and service 346 
providers and regional users.  347 

The NCS will include climate service users and private sector partners in the framing of the 348 
assessments, thus seeding a network that is grounded in the NCS’s sustained engagement across 349 
geographical regions and societal sectors. These services will be important for delivering 350 
scientific support and information from scientific assessments that can be used to help meet user 351 
demands. Where user demands cannot be met, the need for new science or additional services 352 
will be evaluated and appropriate priorities established.  The NCS portfolio prioritization 353 
framework is discussed in more detail in Chapter 3 (Figure 3.1). 354 

The NCS’s assessments will be developed with the intention of being an integral contribution to 355 
broader national and international assessment strategies, such as those implemented by the U.S. 356 
Global Change Research Program (USGCRP), the World Meteorological Organization (WMO), 357 
the United Nations Environmental Programme (UNEP), and the Intergovernmental Panel on 358 
Climate Change (IPCC). 359 

Assessments are described further in Chapter 2, section D.  360 

4. Traceability, Credibility, and Transparency 361 
Through strength in research, NCS will aim to grow the body of scientific knowledge about 362 
climate change, including the determination and quantification of uncertainties and confidence 363 
intervals. Because the NCS will use and tailor new science to address applications and user 364 
needs, the NCS will ensure its data, information, and services meet the highest standards of 365 
scientific excellence. This mandates careful quality assurance, including:  366 

• Rigorous and internationally-recognized procedures for calibration and validation of 367 
observation and monitoring systems  368 

• Transparent peer-review procedures for articles, documents, and assessment reports  369 
• Quantification and accurate communication of uncertainty in model outputs 370 
• Accessible metadata documenting the quality of data products and services  371 

 372 
NCS will identify—and make public—the teams responsible for the quality assurance of 373 
particular products, to ensure that NCS services are trustworthy, relevant, well-described, and 374 
easily accessible. 375 

5. Creating a Culture for Success in the NCS 376 
To create a new culture of shared learning that values the co-production of knowledge, advances 377 
scientific understanding of climate, and delivers relevant, usable services, the NCS will need to 378 
adopt new business practices that:  379 

• Promote ongoing and sustained engagement with policy advisors, community planners, 380 
and decision makers 381 



 

  
16 Pre-decisional DRAFT (Version 8.1) – 9/20/2010 
 
 

• Provide for the rapid infusion of research findings into products and services  382 
• Nurture the growth of science and service within a single organization as complementary 383 

rather than competing activities 384 
• Develop and sustain effective and essential partnerships inside and outside NOAA  385 
• Balance what users want and what is justifiable scientifically 386 
• Recognize science and research as valuable services in their own rights 387 
• Value communication and education as both a contribution to services and to research  388 
• Link research to decision-making as an alternative to the more traditional research–to-389 

operations paradigm 390 
• Incorporate a fast-track review process for information products to meet the time-391 

dependent information needs of decision makers 392 
 393 
These practices are discussed in greater detail in Chapter 3. 394 

395 
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Chapter 2: Strategic Framework 396 

A. Overview 397 
In February 2010, DOC and NOAA announced the intent to create a climate service line office in 398 
NOAA dedicated to bringing together the agency’s strong climate science and service delivery 399 
capabilities. The implementation of the NCS will directly support NOAA’s vision of “an 400 
informed society that uses a comprehensive understanding of the role of the oceans, coasts, and 401 
atmosphere in the global ecosystem to make the best social and economic decisions.” The NCS 402 
will contribute to NOAA’s mission “to understand and anticipate changes in Earth’s 403 
environment, and conserve and manage coastal and marine resources to meet our nation’s 404 
economic, social, and environmental needs.”  405 

To support the agency’s mission, the NCS will sustain and advance the following set of core 406 
capabilities, described in section B below:15

1. Observing Systems, Data Stewardship, and Climate Monitoring  408 
 407 

2. Understanding and Modeling 409 
3. Integrated Service Development and Decision Support  410 

The NCS will initially draw on those capabilities to focus on five societal challenges with broad 411 
economic reach.16

1. Climate Impacts on Water Resources  414 

 These challenges, detailed in section C, represent critical climate issues at the 412 
core of NOAA’s science, service, and stewardship mission and mandates:  413 

2. Coasts and Climate Resilience  415 
3. Sustainability of Marine Ecosystems  416 
4. Changes in the Extremes of Weather and Climate  417 
5. Informing Climate Policy Options  418 

In these focus areas, NOAA has clear mission responsibility, expertise, considerable demand 419 
from stakeholders interested in adaptation and mitigation, a proven track record in providing 420 
services, and identified resources.  421 

The NCS will draw from existing core capabilities to address specific problems and will support 422 
development of new climate services necessary to meet these societal challenges. Committing to 423 
meet these societal challenges will enable the NCS to prototype end-to-end service development, 424 
to work with a range of partners and users, and will help the NCS identify weaknesses or gaps in 425 
core capabilities. These five foci will very likely evolve, depending on future resources, the 426 
breadth of the National Climate Service Enterprise (see footnote 10), and maturing stakeholder 427 
priorities. 428 

The climate products and services currently provided by NOAA will continue to evolve. As the 429 
sectors and regions served through the agency’s existing core capabilities are strongly linked to 430 
missions of other federal agencies, the NCS will continue to work with partners such as the 431 

                                                 
15 Appendix A details core capabilities. 
16 Appendix B details five key societal challenges. 
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USGCRP and its member agencies to optimize climate services delivered to the nation. 432 
Additionally, investing in new services for the five societal challenges described above will 433 
improve services for other sectors and regions, since each of those challenges overlaps with 434 
needs in other sectors and regions. 435 

Most of these societal challenges focus on adapting to changes in climate and climate impacts. 436 
To help users make informed adaptation decisions, NCS will provide basic information that is 437 
timely, relevant, authoritative, and easy to access and use. The NCS will ensure that the science 438 
and the communication of that science meet the needs of specific users (such as decision makers, 439 
community planners, resource managers, and the public) so that infrastructure, ecosystems, 440 
human health, and welfare can be effectively managed. From changes in short-term extreme 441 
events (such as hurricanes) to long-term climate change (such as longer growing seasons), the 442 
NCS will provide information to help our nation realize the benefits of implementing the most 443 
appropriate adaptation and mitigation strategies. Assessments, described in section D, will be a 444 
key vehicle for these services. 445 

This chapter describes NCS’s three core capabilities, five societal challenges, and how they 446 
support each other. It also describes how effective assessments will serve as critical integrating 447 
vehicles. 448 

B. NCS Core Capabilities  449 
NOAA has diverse and deep experience in connecting users with environmental information 450 
through weather, climate, ocean, fishery, and satellite services. This expertise will form the 451 
foundation for implementing the NCS. The NCS will continue to use a variety of internal and 452 
external mechanisms to invest in climate science and services programs, and to partner with 453 
other agencies’ science and service programs. NOAA’s current and near-future investments in 454 
climate science and services will be managed in the context of NCS’s three core capabilities. 455 

Existing core capabilities are distributed among the NOAA line offices; are located in 456 
laboratories, centers, field offices, and programs; depend on strong and continuing partnerships 457 
with federal, tribal, and state agencies, the academic community, and the private sector; and rely 458 
on international collaboration and formal agreements. The NCS core capabilities create both a 459 
strong foundation and the future building blocks that will enable NOAA to meet the growing 460 
societal demands for climate services. Appendix A provides an overview of the three NCS core 461 
capabilities. 462 

Basic Climate Services 463 
Users expect the NCS to provide a basic level of climate information to support a broad range of 464 
decision-making. This basic level of information will also feed the development—by others, 465 
including the private sector—of value-added services and products tailored for specific 466 
applications. In providing a basic service, the NCS will produce and deliver authoritative, timely, 467 
and usable “primary-level” climate information.17

                                                 
17 This is climate information that is generic in nature. It is not tailored for specific decisions of any individual business, but is 
generally considered the building blocks for assessments and decision-support tools developed by individual businesses, other 
sectors, or selectively developed by the NCS.  

 This easily accessible, single source of 468 
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information can serve a variety of needs, including regional-to-national decision-making and 469 
statutory compliance. Enhancements in the types and quality of the basic service information and 470 
products will depend on the rate and extent to which NCS core capabilities advance in support of 471 
the five identified key societal challenges, and through other strengthening mechanisms. 472 
Enhancements will be dependent on innovative management, science and services, and fiscal 473 
responsibility. In sectors such as energy, transportation, agriculture, health, insurance, 474 
construction, tourism, and national security, the NCS will depend on other federal agencies and 475 
the private sector to help define the climate impacts and information needs, and to determine 476 
how to best produce appropriate information to meet those needs. The NCS will continue to 477 
strive to provide the basic climate information for all sectors where NOAA plays a supporting 478 
role (Table 2.1 highlights examples).  479 

 480 

Table 2.1. Continued Support. NCS will continue NOAA’s support of other agencies and 
complimentary capabilities, by providing climate services critical to those agencies’ 
missions. For example, DOE, NASA, and EPA have responsibilities and/or capabilities 
regarding carbon monitoring and emissions, renewable energy, and seasonal energy use. 
NCS will support those missions with greenhouse gas monitoring, seasonal climate 
forecasts, and more.  

Issue Key Federal Agencies Examples of Existing NOAA Products and 
Services 

Energy: 

• Carbon emissions issues 

• Renewable energy development 

• Seasonal energy use 

DOE, NASA, EPA • Greenhouse gas monitoring 

• Seasonal climate forecasts 

• Climatology information for wind and 
solar energy infrastructure planning 

• Precipitation and water resource 
information for hydroelectric energy 

Transportation: 

• Impacts of a changing climate 

• Infrastructure 

• Transportation corridors 

DOT, FAA • Navigation charts 

• Climatology of significant meteorology 
for major airports 

• Real-time tides and currents for safe 
navigation of ports 

• Aviation sector planning and support 

• Surface airport climatology 

Agriculture: 

• Crop yields 

• Drought and flood information 

• Seasonal crop forecast 

• Forest management 

USDA, USGS, USFS • Precipitation and temperature forecasts 
and observations 

• Drought monitoring and forecasts 

• Climate normals  

 

Health: 

• Environmental stressors 

• Oceans and human health 

HHS, EPA  • Observations and understanding of air 
quality processes 

• Extreme weather forecasts and 
predictions 
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In addition, a much broader range of sectors will benefit from investments to strengthen core 481 
capabilities and advance service delivery in support of the five identified key societal challenges. 482 
For example, to deal with challenges involving water resources and climate extremes, NCS will 483 
develop products designed to inform adaptation options for a broad range of sectors, from health 484 
to agriculture. The process of informing adaptation policy options will provide the information 485 
all sectors need to develop strategies to reduce human-induced forcing of climate.  486 

The NCS will assist its partners and stakeholders in evaluating the diverse portfolio of climate 487 
information available to support adaptation and mitigation. The NCS will also help facilitate 488 
capacity building to improve the ability of its partners and stakeholders to appropriately use, 489 
interpret, and communicate the climate information being produced for adaptation and 490 
mitigation. The NCS basic level of service will evolve in response to consumer feedback, 491 
clarification of agency roles through the formation of a National Climate Service Enterprise (see 492 
footnote 10),10 lessons learned within the societal challenges, changes in national priorities, and 493 
new climate data.  494 

C. Five Societal Challenges 495 
The NCS will expand NOAA’s current focus on information and services in five climate-related 496 
challenges to society. The challenges selected represent a spectrum of needs for which NOAA 497 
can develop and deliver services. Four of the five societal challenges focus on providing 498 
information necessary to make informed decisions for effective adaptation actions; the final 499 
challenge focuses on climate policy, and also addresses mitigation strategies.  500 

1. Climate Impacts on Water Resources. The NCS will improve the nation’s capacity to 501 
manage its water resources. Effective water resource management is critical to numerous 502 
economic sectors in a changing climate. For example, investments in many types of 503 
infrastructure are sensitive to altered temperature and changes in precipitation runoff, 504 
timing, volume, and location. The expected outcome is a coordinated and authoritative 505 
early warning information system that provides actionable and cost-effective guidance for 506 
the nation’s water managers from local water districts to federal water agencies. To 507 
address this water resources challenge, NOAA will build on experiences gained in 508 
developing the National Integrated Drought Information System (NIDIS). Methodologies 509 
developed through the Hydroclimate Testbed and the National Weather Service, especially 510 
the River Forecast Centers, will contribute to the NCS’s abilities to anticipate, prepare for, 511 
and adapt to drought and flooding events on climate time scales.  512 

2. Coasts and Climate Resilience. The NCS will characterize the physical processes driving 513 
local sea-level rise and inundation affecting coastal regions and communities. The NCS 514 
will also promote public understanding of the potential impacts that sea-level rise has on 515 
communities and ecosystems. The expected outcome is that decision makers will have 516 
access to the best available information and will be proficient in applying that information 517 
to reduce risks and vulnerabilities in their communities. Addressing this challenge is a 518 
natural extension of work performed by the National Ocean Service, and specifically its 519 
Coastal Services Center, to support decision-making efforts that involve adapting to and 520 
mitigating the impacts of local sea-level rise and inundation, and the work performed by 521 
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the NWS in helping communities adapt to sea-level rise by issuing various coastal watch 522 
and warning products. 523 

3. Sustainability of Marine Ecosystems. The NCS will enhance resource managers’ access to, 524 
and application of, the best available information to manage marine ecosystems in a 525 
changing climate. The expected outcome is that federal, tribal, state, and local fisheries 526 
resource managers prepare for, and respond to, the impacts of climate on marine 527 
ecosystems through improved understanding of how climate can alter ocean circulation 528 
and composition, and how changes in ocean properties affect living marine resources. 529 
Providing information and services to address this challenge builds on the core mission of 530 
the National Marine Fisheries Service by integrating climate information into the 531 
management of marine ecosystems. This work is exemplified by NOAA’s ongoing 532 
development of experimental services for the California Current System. 533 

4. Changes in the Extremes of Weather and Climate. The NCS will enhance the ability of 534 
resource managers, policy makers, and the public to apply the best information to 535 
anticipate, prepare for, and adapt to ongoing changes in climate extremes and their 536 
impacts. The expected outcome is the development and delivery of information to prepare 537 
for and adapt to climate extremes—including changes in frequency, intensity, seasonality, 538 
and geographical distribution—on an ongoing basis. Activities that address this challenge 539 
will derive, in part, from efforts led by the National Weather Service and its Climate 540 
Prediction Center to encourage public awareness of, and preparedness for, extreme events. 541 

5. Informing Climate Policy Options. The NCS will provide sound science for policies, plans, 542 
and strategies that mitigate climate change. The expected outcome is that policy makers 543 
have the information and understanding they need to successfully implement and manage 544 
options for mitigating climate change. Strategies for addressing climate policy challenges 545 
will inform and align NCS climate research efforts and product/service development and 546 
delivery. Products will include information on the production, role, and interactions of 547 
emissions and greenhouse gas management strategies.  548 

Though the five societal challenges deal with different aspects of the climate system and some 549 
are relevant to specific geographic regions, information requirements for each challenge are not 550 
independent. Efforts to address all five challenges will benefit from cross-fertilization during 551 
development of enhanced services and effective delivery methods. Table 2.2 summarizes the 552 
relationship of the five NCS societal challenges to external drivers, mission responsibilities, 553 
existing capabilities, new demands for services, and new resources.  554 

Appendix B describes the five societal challenges in more detail. 555 

 556 
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 557 

Table 2.2. Societal Challenges. Five societal challenges, NOAA’s responsibility for each, 
current capabilities, demand, budget, and external drivers. 

Challenge > 
 
Criteria ∇ 
 

Climate 
Impacts on 
Water 
Resources 

Coasts and 
Climate 
Resilience 

Sustainability 
of Marine 
Ecosystem 

Changes in the 
Extremes of 
Weather and 
Climate 

Informing 
Climate Policy 
Options 

NOAA mission 
responsibility 

• Freshwater 
supply (DOC) 

• NIDIS 
leadership 

• Stewardship  
• DOC trust 

resources 

• DOC trust 
resources 

• USGCRP lead in 
synthesis and 
assessment 
products 

• Understand 
and predict 
changes in 
Earth’s 
environment 

Existing 
capabilities to 
address 
challenges 

• Observations 
• Analysis 
• Modeling 
• Predictions 
• Projections 
• Service 

delivery 
• NIDIS  

• Observations 
• Analysis 
• Modeling 
• Predictions 
• Projections 
• Service 

delivery 
 

• Observations 
• Analysis 
• Modeling 
• Service 

delivery 
• Projections 
• Predictions 

 

• Observations 
• Analysis 
• Modeling 
• Predictions 
• Projections 

 

• Observations 
• Analysis 
• Modeling 
• Projections 

 

Primary 
contribution  

Adaptation Adaptation Adaptation Adaptation Mitigation 

Demand for 
services or 
user need 

• NIDIS 
• HMT–(tools for 

water in a 
changing 
climate) 

• Flood  

• Primary 
internal 
partner: NOS 

• Primary 
internal 
partner: NMFS 

• Built and 
natural 
resource 
management 
for current and 
future risk 

• Intergovern-
mental policy 
and planning 

New resources 
in President’s 
FY11 budget 

• NIDIS 
• Water 

resources 
research to 
operations, 
Earth system 
modeling 

• Assessment 
services 

• Climate Data 
Records (CDR) 

• NOAA Climate 
Services Portal 

• Preparing 
coastal 
communities 
for climate 
hazards 

• Earth system 
modeling 

• Assessment 
services 

• CDR 
• NOAA 

Climate 
Services 
Portal 

• Global ocean 
observing 
system 

• Integrated 
ocean 
acidification 

• Earth system 
modeling 

• Assessment 
services 

• NOAA Climate 
Services Portal 

• Earth system 
modeling 

• Assessment 
services 

• CDR 
• NOAA Climate 

Services Portal 

• Carbon 
observing and 
analysis 
system 

• Earth system 
modeling 

• Assessment 
services 

•  NOAA 
Climate 
Services 
Portal 

External 
drivers 
(assessments 
requiring NCS)  
 

• IPCC Climate 
Change and 
Water Tech 
paper 

• GCCIs Report 

• IPCC AR4 
• CCSP SAP 3.3 
• Coastal 

sensitivity to 
sea-level rise 

• IPCC AR4 
• CCSP SAP 4.3 

• CCSP SAP 3.3 
• IPCC Extreme 

Events Climate 
Change 
Adaptation 
Tech Report 

• GCCI 

• IPCC AR4 
• USGCRP 
• GCCI 
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D. The Importance of Assessments 558 
Scientific understanding is the foundation of the NCS and 559 
will provide essential information for adaptation and 560 
mitigation decisions across the country. NOAA currently 561 
has strong core capabilities (observing systems, models, and 562 
integrated services) that will enable NCS to deliver effective 563 
climate services. In coordination with our partners, the NCS 564 
will continue building capacity to better identify and deliver 565 
climate information that supports informed adaptation and 566 
mitigation policy. A key part of that effort will be NCS 567 
engagement in three types of climate assessments.  568 

National and International Climate Science Assessments 569 
These are deliberative and focus on a broad set of peer-570 
reviewed and open-source material. The primary goal is to 571 
assess the state of knowledge in areas of climate science 572 
relevant to climate change adaptation and mitigation. These 573 
assessments tend to take a substantial amount of time to 574 
complete because of the thorough review process. National 575 
and International Climate Science Assessments generally 576 
address problems and issues of broad interest (such as 577 
issues that affect large regions, including the entire globe) 578 
and are often of national and international policy relevance. 579 
The NCS will develop its core capabilities with the intent to 580 
play a leading role in these assessments and operate in 581 
partnership with national and international experts and 582 
stakeholders.  583 

Problem-Focused Climate Science Assessments 584 
These assessments are often time-sensitive and address climate-sensitive specific issues 585 
demanding decisions at the local and regional levels. Problem-Focused Climate Science 586 
Assessments often use National and International Climate Science Assessments as a starting 587 
point, but generally require additional analyses, reprocessing, interpretation, and information to 588 
focus more tightly on a specific problem. One example of a Problem-Focused Climate Science 589 
Assessment is the rapid evaluation of recent changes and trends in extreme climate events, and 590 
their impacts.  Of particular interest is whether or not recent changes and trends portend future 591 
conditions that will impact specific aspects of a region’s infrastructure, ecosystems, or 592 
economics. In the NCS, this kind of assessment can lead to the development of easy-to-use 593 
decision-support tools and the timely flow of data and information to support such tools. These 594 
tools may be developed by the NCS in some instances where they closely relate to the NOAA 595 
mission, but are likely to be more frequently developed by the NCS stakeholders. Although the 596 
demand for information is often more severely time-constrained compared to National and 597 
International Climate Science Assessments, it is important that Problem-Focused Climate 598 
Science Assessments give due attention to maintaining the standards of the Information Quality 599 
Act, including transparency, openness, and reproducibility.  600 

Mitigation and Adaptation 

 "...some of the actions society can 
take to respond to the climate 
challenge. The two major categories 
are "mitigation" and "adaptation." 
Mitigation refers to options for 
limiting climate change by, for 
example, reducing heat-trapping 
emission such as carbon dioxide, 
methane, nitrous oxide, and 
halocarbons, or removing some of 
the heat-trapping gases from the 
atmosphere. Adaptation refers to 
changes made to better respond to 
present or future climatic and other 
environmental conditions, thereby 
reducing harm or taking advantage 
of opportunities. Effective mitigation 
measures reduce the need for 
adaptation. Mitigation and 
adaptation are both essential parts 
of a comprehensive climate change 
response strategy."  
 
Global Climate Change Impacts 
Report pp 10-11 
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Needs Assessments 601 
The NCS will engage policy advisors and decision makers in Needs Assessments. Needs 602 
Assessments draw from the concerns, limitations, and capabilities of scientific and decision-603 
making communities and they identify gaps in science, understanding, or services. The NCS will 604 
prepare Needs Assessments to serve as one input to help frame National and International 605 
Climate Science Assessments. Needs Assessments are key inputs to help define the problem 606 
when the NCS has responsibility for participating in a Problem-Focused Climate Science 607 
Assessment. Needs Assessments are also required on an ongoing basis to continue to evaluate 608 
stakeholder needs for information. These assessments can include stakeholder analysis, surveys, 609 
interviews, workshops/focus groups, cost-benefit analyses, content analysis, and/or non-market 610 
valuation. In addition to helping to frame scientific assessments, Needs Assessments can lead to 611 
targeted new products and services, including decision-support products for addressing climate 612 
risk and vulnerability at local and regional levels. Needs Assessment methods are based on 613 
current social science techniques for determining needs and vulnerability, and follow the 614 
concepts of transparency, openness, and reproducibility. 615 

NCS’s assessment program, an extension of NOAA’s current involvement in assessments, will 616 
help clarify the nature and causes of current and expected climate impacts. This is part of an 617 
overall effort to understand the nation's vulnerability to climate change, and to inform climate 618 
adaptation and mitigation strategies at all levels, through continuous engagement. NCS’s three 619 
types of assessments will help local and regional decision makers understand their options for 620 
adaptation in the context of probable changes and variations in climate; will enable institutions 621 
and economic sectors to understand predictions and projections of climate change and its 622 
impacts; and will inform international discussions of mitigation and adaptation. The NCS’s 623 
assessments will benefit from continued scientific advances and will also help guide the NCS in 624 
sustaining and strengthening basic services through investment in core capabilities and new 625 
services focused on specific societal challenges. 626 

E. The Intersection of Core Capabilities and Societal Challenges  627 
Development of new climate services for the five described societal challenges will depend upon 628 
the identification and subsequent closure of gaps across the NCS’s three core capabilities. Within 629 
the implementation process for each NCS societal challenge, NOAA’s scientists, NOAA’s 630 
partners, and decision makers will engage in a deliberate assessment process to inform and guide 631 
how the NCS sets priorities and allocates resources. While this process is in the formative stages 632 
for most aspects of the five NCS societal challenges, it is already possible to identify examples 633 
of the types of information gaps that the core capabilities will need to help close. Listed below 634 
are listed current strengths and the expansions necessary to support the five societal challenges, 635 
organized by core capability.  636 

Observations, Monitoring, and Data Stewardship  637 
A broad spectrum of direct and indirect observations, monitoring, and data stewardship core 638 
capabilities will be required to support the five NCS societal challenges.  639 
  640 
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Water Resources  641 
• Improved long-term hydro-climate observations to quantify exchange processes with 642 

sufficient density at watershed scales to allow closure of the water budget and evaluation 643 
of climate model fidelity 644 

• Enhanced understanding of tropical dynamical processes influencing the export of 645 
moisture to constrain predictive models and for early warning monitoring 646 

• Better resolved socio-economic and related data analysis for quantitative estimates of 647 
impacts  648 

Coastal Resilience  649 
• New high-quality observations of trends in local and global sea level 650 
• Improved high-resolution climatologies in key environmental variables such as wind 651 

intensity, extreme wave and high seas, heavy rains, and storm tracks 652 
• New sea-level predictions that include operational analyses of sea-surface altimetry and 653 

estimates of ocean temperature-related components of sea-level rise 654 
• Higher-resolution coastal Digital Elevation Models  655 
• Augmentation of the tide and stream gauge network through connection to state networks 656 

and more gauges  657 
Marine Ecosystem Sustainability  658 

• More targeted observations of weather and ocean physical parameters on spatial and 659 
temporal scales that affect organisms 660 

• Maintenance and expansion of existing Climate Data Records to include chemical and 661 
biological properties 662 

• New and sustained water mass surveys, ARGO floats, and cruise surveys 663 
• Coastal survey and open-ocean acidification monitoring  664 

Climate Extremes  665 
• Improved extreme event monitoring products to ensure a climate quality record 666 
• Expanded observation networks to support development of process understanding and the 667 

assessment of the predictability of extremes 668 
• Higher-resolution spatial and temporal monitoring to characterize extremes at regional 669 

scales  670 
Informing Policy Options  671 

• A substantial increase in the number of locations and frequency of greenhouse gas 672 
observations 673 

• Regular monitoring to quantify black carbon forcing of global and regional climate 674 
• New enterprise-level data storage systems  675 

Understanding and Modeling  676 
NCS will advance understanding, predictive capabilities, and integrated modeling—especially at 677 
regional scales—to support adaptation and mitigation decision-making in each of the five key 678 
societal challenge areas.  679 
 680 
Water Resources  681 

• Better process understanding of relationship of changes in climate on regional 682 
precipitation, runoff, and drought 683 
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• Improvements in climate models to predict and project, and to accurately represent 684 
watershed-scale processes that affect runoff and water supply; short-term, multiyear, and 685 
decadal droughts; and drought duration, severity, and terminations 686 

• More skillful sub-seasonal predictions to multidecadal projections of low-latitude sea-687 
surface conditions, given the influence of the tropical ocean on extratropical conditions 688 

Coastal Resilience  689 
• Improving the current generation of climate models to predict and project local and 690 

global sea level, wind intensity, high seas, heavy rains, tropical cyclone intensity 691 
• Developing new techniques to either run inundation models offline or coupled to global 692 

climate projection models 693 
• Developing a community of practice for linking models from global-to-local scales with a 694 

distributed network of academic and private modelers  695 
Marine Ecosystem Sustainability  696 

• Development of skillful predictions and projections of physical ocean properties 697 
(temperature, salinity, currents, eddies, fronts, stratification, upwelling) and chemical 698 
ocean properties (carbon, pCO2, pH, nutrients) at spatial scales relevant for the 699 
management of large marine ecosystems 700 

Climate Extremes  701 
• Enhanced understanding of key physical processes involving the coupled atmosphere-702 

ocean system that modulate extreme events on regional, national, and global scales 703 
• Assessing and improving the ability of climate models to predict and project regional 704 

climate extremes with confidence 705 
• More skillful sub-seasonal predictions to multi-decadal projections of sea-surface 706 

conditions that influence likelihood of extreme events   707 
Informing Policy Options  708 

• Ongoing and expanded synthesis of current scientific understanding of the net 709 
anthropogenic forcing and feedbacks from emissions of greenhouse gases and aerosols 710 
and other effects of human activity, and hence the resulting climate change 711 

• Improving data assimilation and transport in reanalysis models of GHGs and other 712 
climate forcing agents 713 

• Development of a coupled climate-regional air quality model system or use existing 714 
regional models suitable for policy and strategy assessments 715 
 716 

Integrated Service Development and Decision Support  717 
The National Climate Service Enterprise (see footnote 10) already brings together and 718 
strengthens internal NOAA and external partner regional activities and provides the institutional 719 
foundation for the NCS regional program. Through its core capabilities, NOAA already 720 
contributes to elements of all five societal challenges, with emphasis currently on water 721 
resources, extremes, and research on impact mitigation. NOAA is already a key contributor to 722 
National and International Climate Science Assessments (through IPCC and other global bodies), 723 
and these directly and indirectly address all five societal challenges. NOAA and affiliated 724 
partners also currently conduct regional and sector-specific Problem-Focused Assessments, 725 
which help inform decisions to address social challenges such as water resources, infrastructure 726 
investments, resource management, etc. Both types of assessment activities enable systematic 727 
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and ongoing evaluation of vulnerability to climate change. As described earlier, assessments will 728 
be a key vehicle for NCS to deliver integrated services and decision support.  729 

Climate science assessments are used by decision-makers and policy-makers to minimize 730 
climate-related risks to their own capacity to adapt to regional-scale changes and to take 731 
advantage of new opportunities. For example, in areas that are witnessing strong changes in 732 
climate and other factors, old infrastructures are vulnerable and new investments can be 733 
informed by the risk analysis in climate science assessments.  734 

NCS also contributes to existing programs designed to improve access to useful and usable 735 
NOAA climate data products and services, enhance overall national climate literacy through 736 
educational programs and strategic partnerships, provide technical training on NCS products and 737 
services, and expand the cadre of individuals skilled in understanding the societal consequences 738 
of changing climate conditions and the scientific and technical capabilities that they have at their 739 
disposal.  740 

The NCS will need to ensure that core capabilities provide a basic set of information needed by 741 
NOAA to address the five societal challenges and its external partners for those and other 742 
sectoral needs (e.g., energy, health, transportation and agriculture). NCS success will depend on 743 
effective coordination of its internal activities, a balanced portfolio that supports both near term 744 
and long-term payoffs, robust partnerships across NOAA and externally, and rigorous evaluation 745 
of internal performance and external service delivery. These are discussed further in Chapter 3. 746 

747 
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Chapter 3: Managing for Success 748 

Overview 749 
Effective management of the NCS will be necessary to ensure that the best available climate 750 
information is delivered to support public and private sector policy, planning, understanding, and 751 
decision-making. Making the NCS work well will require management principles, business 752 
practices, and partnerships designed to integrate NOAA’s climate assets in support of adaptation 753 
and mitigation decision-making. Strong leadership is critical to creating a unified NCS that is 754 
able to deliver accessible, authoritative climate science and services. The business practices, 755 
partnerships, and ongoing evaluation processes described below provide a solid management 756 
foundation upon which the NCS will deliver its climate science and services. The future 757 
implementation of the NCS will address recommendations in several recent National Academy 758 
of Sciences reports (Appendix C), and will align with NOAA’s Next Generation Strategic Plan 759 
(Appendix D). 760 

Management Principles  761 
The NCS will commit to a set of principles including:  762 

• A collaborative, participatory process of user engagement in the identification of needs 763 
• The collaborative development and evaluation of products and guidance of future science 764 

and services 765 
• Provision of a regular set of climate information from which other climate service 766 

providers can tailor new products to users 767 
• An assessment approach that includes sustained stakeholder engagement and dialog 768 

rather than periodic report writing 769 

It will be imperative that the NCS continue to protect and maintain its research and observation 770 
strengths. At the same time, the NCS will continue to build upon its service development and 771 
decision support. As resources allow, NCS will expand climate service delivery to better meet 772 
societal challenges. The goal is a balance of science and service to meet the needs of society by 773 
providing climate information that is accurate, usable, understandable, relevant to decision-774 
making, and trustworthy.  775 

Cognizant of its fiscal responsibility, the NCS will manage its portfolio in a transparent manner. 776 
NCS will assess competing investment opportunities in terms of mission relevance, benefits, 777 
costs, and risks. The portfolio management processes seeks an optimized portfolio of 778 
investments covering the spectrum of near-term to long-term payoffs, near-term to long-term 779 
readiness, and a balance among the NCS core capabilities.  780 

The NCS will use a decision-making framework for prioritizing the portfolio of NCS activities 781 
that balances feasibility of activities and fit within the NCS mission with the potential level of 782 
impact (Figure 3.1). Programs and projects that a) fit well within the mission and are feasible and 783 
b) address large potential impacts will be higher priority (upper right quadrant, Figure 3.1). 784 
Programs and projects that a) fit poorly within the mission or are difficult to achieve and b) deal 785 
with small potential impacts are lower priority (lower left quadrant). Extensive stakeholder 786 
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engagement will be needed to prioritize other programs and projects (upper left and lower right 787 
quadrants). 788 

 789 

Business Practices 790 
Maximizing the NCS’s effectiveness will require new ways of doing business that encourage 791 
communication and collaboration both within and across organizational lines. The NCS will 792 
need to develop the tools to execute the formal operational responsibilities of a NOAA line 793 
office, yet at the same time be responsive enough to conduct the science needed for effective 794 
decision-making. As the NCS provides improved climate information, stakeholders’ capabilities 795 
and skills will evolve and their needs will change—and the NCS will respond with advances in 796 
core capabilities. 797 

Successful integration across the NCS will require internal business practices to manage the 798 
three core capabilities in ways that strengthen each while promoting improved effectiveness and 799 
efficiency. The previous chapter describes two integrating approaches the NCS will use: 800 
assessment and societal challenges. The integrating nature of climate assessments will require 801 
engaging all three core capabilities by identifying and filling gaps in observations and 802 
monitoring, understanding and modeling, and service delivery to meet information needs. 803 
Likewise, successfully addressing the end-to-end requirements of the five NCS societal 804 
challenges will require strong interactions among three core capabilities, thus promoting cross-805 
fertilization.  806 

  
 
Figure 3.1. NCS portfolio prioritization framework. NCS will use a portfolio management 
approach to set priorities and manage expectations. Potential service offerings will be 
assessed relative to their impact on stakeholders, society, or the environment; their fit with 
NOAA’s mission; and their feasibility.  
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The NCS implementation approach will require business practices that maximize collaboration 807 
with the other NOAA line organizations. The partnering and sharing of resources with NWS to 808 
provide early warning across climate timescales illustrates how the NCS expects to collaborate 809 
across NOAA.  NCS and NWS will work closely together to ensure that NOAA’s delivery of 810 
services across temporal and spatial scales is transparent to users. Figure 3.2 illustrates how the 811 
NCS will have primary responsibilities at longer timescales, NWS will have primary 812 
responsibilities at shorter timescales, and responsibilities will be shared at intermediate climate 813 
timescales. 814 

 815 
 816 
For example, when dealing with extreme events, NWS will provide forecast and warning 817 
information to support preparedness in the form of precautionary responses and actions (e.g., 818 
non-permanent actions to prepare for threats such as a tornado, flood, or hurricane). NCS will 819 
provide information to guide adaptation (e.g., investment in infrastructure to deal with to changes 820 
in the frequency and intensity of extreme events) and to support policy options. NWS and NCS 821 
will work together to provide information when preparedness and adaptation meet or overlap 822 
(e.g., emerging trends indicating shifts in the likelihood of extreme events).  823 

NCS will use effective partnerships as the foundation to develop business practices to foster 824 
communication, collaboration, and engagement with organizations that are external to NOAA. 825 

 
 
Figure 3.2. NOAA Weather and Climate Services Continuum. NCS will have primary 
responsibility for longer-term events (e.g., sea-level rise or sea-ice trends) and societal 
responses to them. NWS will have primary responsibility for events with shorter event 
timescales (e.g., tornadoes) and the accompanying short-term preparedness and response. 
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The business practices will be codified in formal agreements such as the 2010 Memorandum of 826 
Understanding between the U.S. Department of the Interior and DOC to coordinate and 827 
cooperate in climate-related activities involving science, services, mitigation, adaptation, 828 
education, and communication.  829 

Partnerships 830 
The NCS requires an organizational framework that brings together diverse scientific and service 831 
communities, including other parts of NOAA, federal, state, tribal and local agencies, 832 
cooperative institutes and other academic partners, the private sector, and the international 833 
community. Partnerships that support NCS core capabilities and equip it to better address 834 
societal challenges are detailed in two figures below. Figure 3.3 illustrates, by comparing relative 835 
resources, how partnerships are currently supported across NOAA to deliver climate core 836 
capabilities. Figure 3.4 illustrates how in the near future, the NCS will continue to leverage and 837 
support partnerships to meet the climate service needs of the five initial societal challenges.  838 

 839 

 840 

 841 

Figure 3.3. Current allocation of NOAA resources to support core capabilities. NCS will 
continue to support a broad array of partnerships to deliver its core capabilities. Circle size 
represents relative level of support. 

 



 

  
32 Pre-decisional DRAFT (Version 8.1) – 9/20/2010 
 
 

 842 

To achieve its objectives, NCS will employ a full range of formal and informal agreements with 843 
partners, ranging from memoranda of understanding, competitive grants, contracts, and 844 
cooperative research and development agreements to formal interagency and international 845 
processes.  846 

NOAA 847 
Addressing challenges of fundamental societal and environmental importance in which climate 848 
plays a significant role will require that NCS leverage the wealth of expertise and capabilities 849 
across NOAA. For example, addressing challenges in water resources and climate extremes will 850 
require strong partnerships with the NWS, NESDIS, and OAR. Addressing climate challenges 851 
involving the oceans and coasts will require strong partnerships with NOS, NMFS, NWS, 852 
NESDIS, and OAR. The consequences of these partnerships will be an agency that delivers 853 
skillful, relevant, and timely monitoring and prediction products that span weather and climate 854 
time scales and the ocean-atmosphere system.  855 

Several actions will serve to assure sound business practices involving coordination of climate-856 
related activities across the agency:  857 

1. The NCS will establish memoranda of agreement (MOAs) with other line offices to 858 
address critical line office dependencies by delineating roles and responsibilities of each 859 
organization.  860 

2. The NCS will provide a management and oversight function for intra-agency execution. 861 
Laboratory and center Directors from other line offices will have a formal report-out in 862 

Figure 3.4. Near-future allocation of NCS resources provided to support partners for new 
services. NCS will deliver new services to meet the five initial societal challenges by 
leveraging and supporting partnerships. Circle size represents relative level of support. 
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their performance plans to the Director of the NCS, commensurate with the level of 863 
resources invested by the NCS in their laboratory or center.  864 

3. The NCS will identify within its annual operating plan specific cross-line office 865 
engagements, the role of NCS (lead or supporting), and contributing and/or supporting 866 
programs, and NCS will systematically track and report on the execution and 867 
performance of these activities. 868 

While implementing the approach, NCS will work with the other line organizations to build 869 
capacity in shared priorities across the agency. This approach naturally leads to joint annual 870 
operating plans between the NCS and other line organizations, and to NOAA-wide evaluation of 871 
execution. With better agency-wide coordination, NOAA will be able to respond more rapidly 872 
and effectively to unforeseen or emergent situations (such as NOAA’s rapid response to the 873 
Deepwater Horizon oil spill). 874 

Department of Commerce 875 
The NCS will partner with DOC bureaus to provide information products and services to foster, 876 
serve, and promote the nation’s economic development and technological advancement. This 877 
joint endeavor will focus initially on enhancing the availability and usefulness of current NOAA 878 
climate products and services. The NCS will work closely with other bureaus to ensure that 879 
emerging scientific insights are transformed into high-quality products responsive to user needs. 880 

Collaborative efforts addressing shared interests could include:  881 

• Investigating the influence of past, current, and future climate on the U.S. economy, on 882 
regional economic development, and on the rest of the world economy (in partnership 883 
with the DOC’s Economic Development Agency) 884 

• Interpreting the influence of climate on the nation’s changing demographics (in 885 
partnership with the Census Bureau) 886 

• Facilitating the growth of a green economy by understanding and meeting the climate 887 
information needs of specialized businesses and the public sector (in partnership with the 888 
DOC’s Economic Development Agency) 889 

• Providing information on the impacts of a changing climate on the global business 890 
environment and U.S. competitiveness (in partnership with DOC’s International Trade 891 
Agency) 892 

• Reducing the vulnerability of U.S. infrastructure to extreme events on climate timescales 893 
(with the NOAA-National Institute of Standards and Technology [NIST] “Disaster 894 
Resilient Communities” cooperative initiative) 895 

• Improve observing system accuracy in collaboration with NIST to ensure the basis for 896 
internationally-recognized measurements critical to global climate organizations. 897 

  898 
The NCS will work with other NOAA line offices to stimulate innovation and discovery and 899 
promote the nation’s economic growth by providing access to state-of-the-art scientific, 900 
technical, engineering, and business-related information, presented in a climate-relevant context. 901 
The NCS will also work with departmental leadership to explore mechanisms to advance the 902 
DOC-wide goal and collaborative framework for understanding the climate needs of U.S. 903 
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commercial interests and for providing reliable, high-quality products and services to address 904 
those needs. 905 

Federal Agencies 906 
Many federal agencies have specific and complementary strengths related to critical climate 907 
science and service issues, forming the basis for a federal National Climate Service Enterprise 908 
capability. While the details of this larger National Climate Service Enterprise are yet to be 909 
defined, NOAA will work with its interagency partners towards establishment of broader 910 
national services. Formal, bilateral agreements will clarify roles and responsibilities and reduce 911 
unnecessary duplication. As part of this effort, NOAA will provide leadership for the 912 
Subcommittee on Global Change Research and its working groups to facilitate cooperation and 913 
collaboration among agencies of the USGCRP. NOAA will also participate in other 914 
Administration-led climate activities, as appropriate, such as the Interagency Climate Change 915 
Adaptation Task Force.  916 

International  917 
Climate science and service is a global enterprise. The NCS relies upon engagement with 918 
international partners in critical areas such as observations and monitoring, research, modeling, 919 
and risk management. Current NOAA climate activities are coordinated with international 920 
partners through a variety of international governing organizations, primarily in conjunction with 921 
the United Nations. The NCS will continue and strengthen NOAA’s participation in international 922 
climate frameworks, assessments, and policy support, including: the Global Framework for 923 
Climate Services, the World Climate Research Program, the Global Climate Observing System, 924 
the World Meteorological Organization, the Intergovernmental Oceanographic Commission, the 925 
International Council for Scientific Unions, the International Ozone Assessment, and the 926 
Intergovernmental Panel on Climate Change.  927 

Academic Community 928 
Climate science involves diverse expertise and is evolving rapidly, so NCS will have strong 929 
partnerships with the academic community to ensure the highest-quality research, operations, 930 
and services. The academic community helps educate and train the next generation of NOAA’s 931 
(and the nation’s) scientific workforce. NCS will deliver educational programs to K-12 students, 932 
as part of efforts to promote a climate-literate public. NCS will support career development 933 
through continuation and strengthening of postdoctoral and graduate fellowship programs in 934 
climate science and services. Academic partnerships will be supported by research grants and 935 
contracts, institutional awards, and cooperative agreements. NCS will need to coordinate with 936 
the Office of Oceanic and Atmospheric Research and NESDIS to determine the roles of joint and 937 
cooperative institutes and Sea Grant College Programs.  938 

Private Sector 939 
The NCS is committed to the growth of public-private partnerships and capabilities to promote a 940 
National Climate Service Enterprise, recognizing that cooperation, not competition, is the best 941 
way to meet the diverse needs of society. To ensure coordination with the private sector, NCS 942 
will not significantly change existing information dissemination or introduce new services 943 
without carefully considering the views and capabilities of all parties. NCS is committed to 944 
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equity and will not use taxpayer funds to provide climate services to any one entity unless these 945 
services can also be provided to other entities.18

NCS will encourage and foster growth of a private-sector climate industry to meet specialized 947 
business and public sector needs. To support the private sector, NCS will:  948 

  946 

• Identify key industries and industry leaders to engage in region-specific climate 949 
partnership discussions 950 

• Encourage the academic and private sectors—through the Small Business Innovation 951 
Research program—to advance value-added products and potential services 952 

• Use Cooperative Research and Development Agreements to help speed the 953 
commercialization of federally developed technology 954 

• Procure supplies and services through contracts 955 
• Engage the private sector in discussions on emerging concerns and issues through the 956 

American Meteorological Society Weather and Climate Enterprise 957 
• Ensure that the private sector has full access to existing and new information with 958 

openness and transparency in practices, methods, products, product developments, and 959 
testing 960 

• Develop web services with easy access to basic information needed by a broad set of 961 
private sector users 962 

Non-Governmental Organizations, Tribal, State, and Local Government 963 
Most adaptation to a changing climate will occur at regional-to-local levels. Many tribal, state, 964 
and local governments are already making climate adaptation decisions for their jurisdictions. 965 
Non-governmental organizations (NGO) represent additional partners and capacity. The NCS 966 
will work in partnership with networks of state and tribal agencies, emergency management 967 
agencies, and other water and natural resource agencies, as well as the NGO community, to share 968 
lessons learned and provide a common scientific foundation for adaptation and mitigation 969 
planning. The NCS will use Intergovernmental Personnel Agreements with state and tribal 970 
agencies, local government, or NGOs to bring in external knowledge and skills when important, 971 
especially when communicating climate-related information for adaptation and mitigation. The 972 
NCS will not meet all information needs for regional- and local-level decision makers. The 973 
broader National Climate Service Enterprise will be necessary to address myriad regional and 974 
local problems—by designing the highest-quality regional service products, engaging in a multi-975 
way dialog between the NCS and local to regional users, and ensuring that NCS science is 976 
responsive to those needs.  977 

                                                 
18 NOAA Policy on Partnerships in the Provision of Environmental Information (Partnership Policy) NAO 216-112; Special Studies 
Authority, 15 U.S.C. 1525 permits DOC to receive funds for the purpose of making special studies on matters within the 
authority of the Department upon the request of any person, firm, organization, whether public or private; Joint Project 
Authority (JPA), 15 U.S.C. '1525 (second paragraph), permits DOC operating units to enter into projects with nonprofit, research 
or public organizations (such as state and local governments) if the project is of mutual interest to the parties and the costs of 
the project are apportioned equitably. 

http://www.noaa.gov/partnershippolicy/�
http://www.corporateservices.noaa.gov/~ames/NAOs/Chap_216/216-112.pdf�
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NCS Fee-for-Service 978 
The NCS will comply with President Obama’s Memorandum on Transparency and Open 979 
Government (January 21, 2009): “to increase accountability, promote informed participation by 980 
the public, and create economic opportunity, each agency shall take prompt steps to expand 981 
access to information by making it available online in open formats.” Government data have no 982 
copyright protection. The private sector is free to create innovative applications for specialized 983 
users, and will do so with full support from the NCS. 984 

Fee-for-service payment structures have not been successful, nationally or internationally, when 985 
the price is prohibitively high. In the past, some countries chose to charge large fees for their 986 
basic atmospheric data or data products (such as model output), and it can be argued that many 987 
saw diminished use of their data over time as the customer bases eroded. A recent book on the 988 
availability of spatial and environmental data in the European Union describes the subject in 989 
detail.19

Fees have been reduced or eliminated in many countries. For example, the European Centre for 991 
Medium Range Weather Forecasts (ECMWF) is privately funded and charges for products and 992 
services. Despite collaboration with the much more accessible United Kingdom Meteorological 993 
Office, ECMWF has found it difficult and costly to leverage its renowned scientific expertise on 994 
many climatological issues. In the United States, distribution of Landsat satellite data was 995 
privatized and data were unaffordable for most research and development. The effects included 996 
reduced use of Landsat data and the failure to develop value-added applications. Fee-for-access 997 
to data has been used by NOAA Data Centers to recoup the cost of delivery of data. In 1984, the 998 
National Environmental Satellite, Data and Information Service granted the authority for its 999 
centers to provide free information and data within a limited user base. In 1990, NOAA 1000 
expanded the data access policy to allow the National Data Centers to provide free data access to 1001 
users to the extent resources permit. In accordance with the President’s goal to make government 1002 
information more available to the public, the centers will continue to reduce the fee-for-access to 1003 
products, within the bounds of legal and fiscal limits. For these reasons, the NCS does not favor 1004 
any expansion of its current fee-for-service policy. 1005 

 990 

Evaluation of Progress 1006 
The overall principles, objectives, challenges, and expected outcomes described in this Vision 1007 
and Framework will be used to evaluate the NCS. Evaluating the pathways to success of the 1008 
NCS will focus on both internal performance and external impact of effectively communicating 1009 
research and information products in the support of adaptation and mitigation policy, planning, 1010 
and decision-making as described in the previous chapters. Evaluation results will help inform 1011 
the ongoing NCS priority-setting process and annual planning and budget allocation. A robust 1012 
evaluation plan will help to improve and evolve programs, laboratories, and centers; and to 1013 

                                                 
19 Janssen, Katleen. 2010 The availability of spatial and environmental data in the EU. At the crossroads between public and 
economic interests (Energy and Environmental Law and Policy Series). Kluwer Law International. 
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document success stories and challenges. The evaluation process will assess the quality and 1014 
“health” of the research, science, information, and services performed and provided by the NCS. 1015 

Evaluation Criteria 1016 
The Barron Report (2008) and the NRC report Thinking Strategically (2005) have provided a 1017 
basis for developing the evaluation criteria listed below.20

• Is the NCS strengthening climate science and climate services?  1020 

 These evaluation criteria will be 1018 
supplemented as appropriate depending on the entity being evaluated: 1019 

• Are the NCS information products robust, trustworthy, authoritative, effective, relevant, 1021 
and timely?  1022 

• Are the interdependencies among the three NCS core capabilities—Observing Systems, 1023 
Data Stewardship, and Climate Monitoring; Understanding and Modeling; and Integrated 1024 
Service Development and Decision Support—managed in ways that strengthen each 1025 
while promoting improved effectiveness and efficiency? 1026 

• Do the NCS core capabilities meet the needs of the NCS societal challenge areas? 1027 
o Climate Impacts on Water Resources 1028 
o Coasts and Climate Resilience 1029 
o Sustainability of Marine Ecosystems 1030 
o Changes in the Extremes of Weather and Climate  1031 
o Informing Climate Policy Options 1032 

• Are the NCS’s data products and services aligned with the space and time scales needed 1033 
by users to inform decision-making? 1034 

• Are there effective, two-way interfaces for climate services such that the development of 1035 
products and access to them are transparent to users and partners? 1036 

• Is the NCS’s climate research being effectively transitioned to products, applications, and 1037 
decision-support services? 1038 

• Does the NCS promote new avenues of research and discovery that result in new and 1039 
useful products or services? 1040 

• Does the NCS develop and maintain effective international, national, and regional 1041 
partnerships both internal and external to NOAA?  1042 

• Does the NCS incorporate and use capabilities across NOAA and the broader climate 1043 
community to develop and deliver climate services?  1044 

• Does the NCS use management and engagement approaches that embody shared learning 1045 
and joint problem solving? 1046 

• Does the NCS foster a broad and diverse community of engaged users? 1047 

There are multiple organizational factors that determine success in addressing the individual 1048 
societal challenges and the core capabilities with related basic services. The following functional 1049 
capabilities and capacities will be routinely evaluated to ensure the NCS has the resources it 1050 
needs to achieve its mission goals:  1051 

                                                 
20 The Barron Report is a review of NOAA’s climate services, July 15, 2008. The Metrics section of the Barron Report draws 
heavily upon the NRC report, Thinking Strategically: The Appropriate Use of Metrics for the Climate Change Science Program. 
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• The organization maximizes execution ability and flexibility 1052 
• There are adequate resources (such as investment capital, infrastructure, instrumentation, 1053 

and computation capability) 1054 
• Personnel have the right expertise in specific research fields, policy, management, 1055 

extension, training, or capacity building 1056 
• The NCS fosters advancements in the state of knowledge of climate science 1057 
• The NCS ensures the availability of information, capabilities in service, and synergies 1058 

with partners at other agencies and academia 1059 

Evaluation Approaches and Strategies 1060 
Evaluation of the NCS will be accomplished using different approaches tailored to the basic and 1061 
directed services the NCS will provide. The full value of the NCS can only be assessed across 1062 
the full suite of core capabilities, sectors served, and societal challenges addressed. Thus, no 1063 
single scoring tool or report is likely to provide adequate information about the success of an 1064 
NCS. The NCS evaluation process will be ongoing, with different levels of review conducted on 1065 
annual and multi-year schedules. The evaluation process will establish baselines using existing 1066 
information and methods such as program evaluation guidance, strategic logic model 1067 
assessments, and performance management methods.  1068 

Elements of a successful NCS evaluation program include: 1069 

• Key planning and implementation documents to guide NCS implementation execution 1070 
and to describe the desired outcomes (e.g., the NOAA Strategic Plan, this NCS Vision 1071 
and Strategic Framework, and the NCS Annual Operating Plan) 1072 

• Models outlining and linking inputs, actions, outcomes, gaps, and critical issues 1073 
• Formal reviews conducted on a regular schedule with consistent criteria and objectives to 1074 

assess how the NCS has performed relative to peer science and service agencies 1075 
• Performance measures and milestones 1076 

NCS evaluations will be performed by a broad cross section of independent external groups 1077 
(Science Advisory Board, User Advisory Councils and affiliated working groups), the USGCRP, 1078 
internal groups such as NOAA leadership (NOAA, the NCS leadership itself, and other line 1079 
offices), program and project managers, NCS evaluation staff, and surveys of stakeholders and 1080 
NOAA employees. The Working Groups of the Science Advisory Board will play important 1081 
roles in advising and reviewing the directions and quality of the science being conducted and 1082 
delivered by the NCS. Accountability will be built into senior executive service performance 1083 
plans and staff performance plans throughout the organization. Evaluations will be both 1084 
objective and subjective, incorporating expert analyses and peer review. The NCS will strive to 1085 
have dedicated competencies, capabilities, and capacities to build and execute an evaluation 1086 
system that includes collection of data to support the analyses and a suite of metrics that spans 1087 
activities, outputs, and outcomes. 1088 

Performance measures will be an important component of an evaluation system used to address 1089 
the needs of White House Office of Management and Budget, DOC leadership, and NOAA 1090 
leadership, as well as for program management to monitor and improve the programs. 1091 
Performance measures will be an important part of the budget process; easy-to-understand 1092 
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measures with an outcome orientation are critical to communicating the overall intent of the 1093 
program. It will be useful to have a broad set of performance measures that address multiple 1094 
levels of the NCS and that reflect different types of measures (outcome, output, efficiency). An 1095 
initial set of high-level measures, Government Performance and Results Act (GPRA) measures, 1096 
are currently in the process of review for implementation within NOAA. Non-GPRA measures 1097 
will also be used in evaluating the NCS. Following is a brief overview of how services will be 1098 
assessed. 1099 

Basic Services 1100 
The basic services provided through the three core capabilities will be examined using a diverse 1101 
set of evaluation tools and criteria. Performance measures will serve as an important tool to 1102 
evaluate the pathways of success in the basic services. These criteria and metrics must capture 1103 
both the intent to strengthen science as well as service. Areas that will be evaluated in each of the 1104 
three core capabilities are provided below, derived, in part, from the National Research Council’s 1105 
Thinking Strategically report (2005).21

Observing Systems, Data Stewardship, and Climate Monitoring  1108 

 These areas will be supplemented and tailored as the 1106 
evaluation process matures. 1107 

• Measurable progress toward achieving robust climate observing systems and accurate 1109 
climate data 1110 

• Identification of uncertainties, increased understanding of uncertainties, quantification, 1111 
and systematic reduction of uncertainties 1112 

• Tracking of broadly accessible results such as data and information and new and 1113 
applicable measurement techniques 1114 

• Production of scientific assessments to provide the state of the science and guide new 1115 
research directions 1116 

Understanding and Modeling 1117 
• Measureable improvement in climate model performance and high-spatial-resolution 1118 

model development and application 1119 
• Measurable progress toward consistent and reliable climate predictions and projections 1120 
• Identification of uncertainties, increased understanding of uncertainties, quantification 1121 

and systematic reduction of uncertainties 1122 
• Measurable peer-review information such as number publications and associated metrics 1123 

to assess the quality and use of NCS science and research within peer communities 1124 
• Tracking of peer-reviewed and broadly accessible results such as:  1125 

o quantification of important phenomena or processes 1126 
o well-described and demonstrated relationships aimed at improving understanding 1127 

of processes or enabling forecasting and prediction 1128 
• Production of scientific assessments to provide the state of the science and guide new 1129 

                                                 
21 The Barron Report is a review of NOAA’s climate services, July 15, 2008. The Metrics section of the Barron Report draws 
heavily upon the 2005 NRC report, Thinking Strategically: The Appropriate Use of Metrics for the Climate Change Science 
Program. 
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research directions 1130 

Integrated Service Development and Decision Support 1131 
• Increased confidence in the ability to use the NCS’s basic services and climate 1132 

information for the public and private good 1133 
• Needs Assessments to ensure an appropriate mix of products and services are being 1134 

provided and to inform requirements for the Observing Systems and Understanding and 1135 
Modeling basic services 1136 

• Useable information for stakeholders provided through assessment services, selected 1137 
decision-support tools, new products, and increased capacity to use them in decisions 1138 

The Integrated Service Development and Decision Support core capability will be evaluated on 1139 
how well it builds on and helps deliver the information and products from the Observing 1140 
Systems, Data Stewardship, and Climate Monitoring and Understanding and Modeling basic 1141 
services. The Integrated Service Development and Decision Support function will be evaluated 1142 
in part on its role as the integrating bridge between the NCS basic services and how that 1143 
information will be used to address the NCS societal challenges: Climate Impacts on Water 1144 
Resources; Coasts and Climate Resilience; Sustainability of Marine Ecosystems; Changes in the 1145 
Extremes of Weather and Climate; and Informing Climate Policy Options. This core capability 1146 
will entail more engagement with user groups and partner organizations. While performance 1147 
measures will be used to evaluate Integrated Service Development and Decision Support, other 1148 
approaches to engage user feedback to evaluate the NCS services will include:  1149 

• The Environmental Information Services Working Group (EISWG), which has been 1150 
established by NOAA to examine communications among the various public, private, and 1151 
academic entities engaged in weather and climate information matters. EISWG will focus 1152 
on evaluating NCS engagement with the private sector.  1153 

• The Quality of Relationship method, which uses indicators such as awareness, trust, 1154 
satisfaction, and usability to determine the percent improvement in the quality of the 1155 
relationship NOAA has with the users of its climate information and services. The 1156 
Quality of Relationship will be used to evaluate NCS effectiveness in the communication 1157 
of climate information for decision-making, and the building of partnerships with public 1158 
and private sector entities.  1159 

• The Kellogg evaluation rubric based on the seven characteristics identified in the Kellogg 1160 
Commission Report: responsiveness, respect for partners, academic neutrality, 1161 
accessibility, integration, coordination, and resource partnerships needed for effective 1162 
engagement. The Kellogg evaluation rubric will be used to assess how well the NCS is 1163 
engaging their constituents. 1164 

• Evaluation of effectiveness of operating agreements between the NCS and its partners 1165 
(including other line offices, cooperative institutes, the Sea Grant Program, the Coastal 1166 
Services Center, the Climate Prediction Center, Atlantic Marine Oceanographic 1167 
Laboratory, the Pacific Marine Environmental Laboratory, and others). 1168 

New Directed Services: Societal Challenges 1169 
The information requirements to support adaptation and mitigation among the NCS societal 1170 
challenges are interdependent and will therefore benefit from integration of enhanced service 1171 
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development and delivery efforts. The NCS will evaluate the integration of the basic services 1172 
delivery and core capabilities advancements to support new services, and how well the balance 1173 
of the two is addressing the societal challenges. The evaluation of NCS integration will examine 1174 
aspects such as the resourcing of basic services compared to new services to address the societal 1175 
challenges; and how well the NCS organization is coordinating internally to optimize integration 1176 
to deliver new services more efficiently. The success of addressing each societal challenge will 1177 
be evaluated based on the goals, requirements, and desired outcomes explained in Chapter 2. A 1178 
key evaluation question will be, “How much progress has the NCS made in achieving the overall 1179 
desired outcomes for the societal challenges?” Select outcomes are summarized below: 1180 

Climate Impacts on Water Resources 1181 
• The nation’s water managers, from local water districts to federal water agencies, have a 1182 

coordinated and authoritative early warning information system that provides actionable 1183 
and cost-effective guidance. 1184 

Coasts and Climate Resilience 1185 
• The nation’s decision makers for coastal communities have access to and apply the best 1186 

available information to address planning for community risk and vulnerability associated 1187 
with local sea-level change and coastal inundation.  1188 

Sustainability of Marine Ecosystems 1189 
• Federal, tribal, state, and local fisheries resource managers prepare for and respond to the 1190 

impacts of climate on large marine ecosystems through improved understanding of how 1191 
changes in climate can alter ocean circulation and composition, and how such changes in 1192 
ocean properties impact living marine resources. 1193 

Changes in the Extremes of Weather and Climate 1194 
• Information to prepare for and adapt to climate extremes—including changes in 1195 

frequency, intensity, seasonality, and geographical distribution—is communicated on an 1196 
ongoing basis for society to make informed decisions. 1197 

Informing Climate Policy Options 1198 
• Decision makers have the information they need and use it to successfully implement and 1199 

manage options for mitigating climate change. 1200 

The NCS has planned for a robust set of management practices—from portfolio prioritization 1201 
through partnerships to evaluation—to manage for success. The critical and increasing societal 1202 
demands for trusted climate services will require exceptional management discipline. The NCS 1203 
will continue to seek out and apply best practices in management—from other NOAA line 1204 
offices, other federal agencies, and partners in the private sector—to support a climate service in 1205 
NOAA.1206 
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Appendix A: Core Capabilities 1207 

NCS Core Capability 1: Observing Systems, Data Stewardship, and Monitoring  1208 
Goal  1209 
To measure, capture, preserve, and provide easy access to the historical record of the global 1210 
environment for continuous climate monitoring and periodic assessments in support of climate 1211 
services, improved understanding of changing climate, and better anticipation of future climate. 1212 

Overall Outcome 1213 
NCS users will obtain easy and timely access to the nation’s trusted data and information about 1214 
the current state of the climate system in context with the past. 1215 

Requirements 1216 
The NCS is committed to: 1217 

• Sustaining satellite and in situ observations of the atmosphere and its composition, the 1218 
oceans, and the Arctic to measure the previously established Global Climate Observing 1219 
System (GCOS) Essential Climate Variables, and to meet established Climate Monitoring 1220 
Principles. Provide necessary support to facilitate the other two NCS core capabilities: 1221 
Integrated Service Delivery and Decision Support and Understanding and Modeling.  1222 

• Providing a long-term climate data archive and public access to data from observations of 1223 
the atmosphere and its composition, the oceans, the Arctic, and also complementary 1224 
geophysical parameters (such as bathymetry, Earth’s geoid, solar output, and volcanic 1225 
emissions) for users that span all levels of government and public and private sectors. 1226 
These data will be interoperable with data from other agencies and are used to inform a 1227 
broad spectrum of decisions. 1228 

• Stewardship of the climate record for the GCOS Essential Climate Variables from the 1229 
satellite and in situ observations to maintain the integrity, trust, and availability of the 1230 
data. 1231 

• Analyzing and reporting to the public on the state of the climate system and its 1232 
components through two types of assessments related to observed changes—National and 1233 
International and Problem-Focused—consistent with Information Quality Act standards.  1234 

• Addressing known societal challenges of significant concern early in the formation of the 1235 
NCS by using appropriate, open, and transparent data, analyses, monitoring, and 1236 
assessment techniques. For example, instituting a national network of soil moisture 1237 
observations and cross-agency cooperation to proactively address Climate Impacts on 1238 
Water Resources (one of NCS’s initial five societal challenges).  1239 

Establishing Priorities  1240 
Independent of resource considerations (increases or decreases), there is a need to sustain 1241 
satellite and in situ observations of the atmosphere and its composition, the oceans, and the 1242 
Arctic, and climate-related terrestrial observations. There is an inherent value in documenting the 1243 
climate record. Maintenance of such a core capability does not imply business as usual, but will 1244 
account for technology change and observing system evolution under the GCOS and U.S. Global 1245 
Change Research Program (USGCRP) Climate Monitoring Principles.  1246 
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Recognizing that observing, data, and climate monitoring systems rarely, if ever, are built de 1247 
novo, but rather are the legacies of research or service programs, priorities for managing this core 1248 
capability can readily be identified:  1249 

• The need to produce or maintain a Climate Data Record of GCOS Essential Climate 1250 
Variables, with special priority for long-term homogeneous data records 1251 

• The preservation and stewardship of data and information 1252 
• Easy access to data, information, and model output 1253 
• Initiation and preservation of a high-quality climate record that can be used for reference 1254 
• Support for internationally agreed upon goals and plans (such as the World Climate 1255 

Research Program [WCRP], GCOS and the Global Ocean Observing System [GOOS]) 1256 
• Support for national and international climate assessments  1257 
• Demonstrated support for climate prediction 1258 
• Demonstrated support for climate service delivery and integration 1259 

In considering support for components of the climate observing system, the following criteria 1260 
will be used to set priorities, with special consideration given to requirements in the five societal 1261 
challenge areas:  1262 

• Observations needed to produce or maintain a Climate Data Record of a GCOS Essential 1263 
Climate Variable. A Climate Data Record is a long, calibrated, and homogeneous dataset 1264 
of a given parameter, with associated metadata, that is preserved in accordance with the 1265 
USGCRP Climate Monitoring Principles. It is implicit that preserving a long-term record 1266 
would take precedence over initiating a new one. Reference observing systems, 1267 
particularly those in situ observing systems that could be used to bridge gaps or 1268 
discontinuities that may appear in the satellite data record over the next 10–20 years, are 1269 
of particular interest. 1270 

• Observations needed to support a new research or service effort. Observations to support 1271 
thematic issues related to the NCS five societal challenges should receive priority.  1272 

• Observations supporting internationally agreed-upon goals and plans (of WCRP, IPCC, 1273 
GCOS, and GOOS), because NOAA operates many of its activities as a partner and in 1274 
agreements with the international community. 1275 

• Observations that provide demonstrated support for prediction. The Tropical 1276 
Atmosphere-Ocean (TAO) array network would be one example of such a system. 1277 

• Observations that provide demonstrated support for services. Existing practitioners of 1278 
climate services, for example NOAA’s Regional Climate Centers, are some of the 1279 
strongest supporters of the U.S. Climate Reference Network and U.S. Historical 1280 
Climatology Network, as well as various regional surface networks. 1281 

• Observations that provide critical support for climate assessments. For example, the Total 1282 
Solar Irradiance Sensor record does not have a broad stakeholder constituency but a 1283 
consistent solar record is essential for distinguishing a natural vs. human-induced climate 1284 
signal. 1285 

A variety of national and international efforts have provided recommendations on future satellite 1286 
measurements and to some extent an integrated view of NOAA’s overall observations 1287 
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requirements. In consideration of national, state, international, and private sector capabilities, the 1288 
NCS will take guidance from these documents as it develops observations requirements. In 1289 
addition, the NCS priorities will also be influenced by feasibility, which in turn comes from a 1290 
close examination of the ability of current models to deliver regional climate information at 1291 
appropriate time and space scales, and at a level of predictability necessary to support partner 1292 
agency, private, and public sector needs. The principal models used include climate system 1293 
models and regional-scale models using initialized and boundary condition modes. As part of the 1294 
modeling activity to determine the priorities for observations, tools employed will include 1295 
climate Observing System Simulation Experiments (OSSEs) based upon classical weather 1296 
systems, which can be used to evaluate the impact of adding or removing observations. 1297 

Thus, the NCS observations requirements, including sustaining observations to support regional 1298 
climate information delivery, will be identified through integrated evaluation of expert 1299 
assessments and objective experiments. The NCS priorities for observing systems will be further 1300 
evaluated in context with other capabilities and practices including those of other agencies. 1301 
Preference will be given where the NCS had a unique role or where clear synergies are evident.  1302 

Existing Capabilities 1303 
Observing Systems. NOAA currently maintains most of the nation’s sustained climate observing 1304 
networks, including NOAA satellites and research and operational in situ networks for integrated 1305 
atmospheric and oceanic observations. Some key examples of these capabilities are below.  1306 

The Atmospheric Baseline Observatories conduct long-term measurements of atmospheric gases, 1307 
particles, and solar radiation, which continue the world’s longest time series of atmospheric data. 1308 
These data supply information on the state and recovery of the ozone layer, and allow us to 1309 
monitor global carbon dioxide and other trace gases impacting the global climate. Similarly, the 1310 
Arctic Atmospheric Observatory is establishing long-term intensive measurements of clouds, 1311 
radiation, particles, surface energy fluxes, and chemistry in three different Arctic climate regimes 1312 
to better understand the mechanisms that drive climate. 1313 

The main thrust of the U.S. GCOS atmospheric program is focused on the implementation of 1314 
reference quality upper air and surface observing systems (and their related data management 1315 
activities) in order to address a number of critical scientific gaps in climate observing that have 1316 
been identified in numerous studies and reports.  As a key contribution to the atmospheric 1317 
portion of GCOS, considerable work is being done with respect to developing the GCOS 1318 
Reference Upper Air Network (GRUAN) which will consist of 30-40 sites worldwide in order to 1319 
take climate quality observations of water vapor measurements (a key climate variable) in the 1320 
upper atmosphere. Another key contribution to GCOS, the U.S. Climate Reference Network 1321 
(USCRN) consists of 114 high-quality climate surface observing stations in the continental 1322 
United States designed for the express purpose of detecting the national signal of climate change. 1323 
This network is expanding into Alaska with an additional 29 stations. The Regional U.S. 1324 
Historical Climate Network (RUSHCN), which is currently being fielded in the Southwest and 1325 
West, will substantially improve the quality of data for long-term and regional climate analyses 1326 
over the current USHCN network of sites.  1327 
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NOAA provides the major U.S. contribution to the Global Ocean Observing System (GOOS) 1328 
with links to the coastal component of the system. This international observation system is 1329 
designed to measure a set of core variables (such as ocean temperature, surface winds, salinity, 1330 
sea level, carbon dioxide) to provide the information needed to effectively plan for and respond 1331 
to climate variability and change. Additionally, the GOOS includes Arctic observations as part of 1332 
the U.S. contribution to the International Arctic Observing Network. Each of these elements 1333 
brings unique strengths and limitations to build a greater whole. For example, the network of 1334 
Argo Profiling Floats measure the ocean’s heat content, which is directly related to our changing 1335 
climate and is reflected in sea-level change. The entire system must go forward together; none of 1336 
the elements can do the job by itself. The GOOS will need to be sustained and expanded to meet 1337 
additional requirements for measurements of the deep ocean, and key chemical and biological 1338 
variables. 1339 

Data Stewardship. NOAA currently provides data with best practices scientific stewardship. 1340 
NOAA maintains the permanent archive of weather, geophysical, climate (including 1341 
paleoclimate), and oceanographic data through its National Data Centers. In recent years, these 1342 
centers have been challenged by dramatic growth in data types, volume, and complexity as well 1343 
as increased heterogeneity of the data and information. There has also been an increasing 1344 
demand for data exchange, integration, and interdisciplinary use. The NCS will meet these 1345 
challenges by implementing community standard protocols for data archive, data discovery, and 1346 
access, fully utilizing the data centers’ Comprehensive Large-Array data Stewardship System 1347 
(CLASS) for long-term preservation and easy access to the large volumes of data, and by 1348 
leveraging new technologies. In addition, the Climate Data Modernization Program digitizes 1349 
paper archives to transform these observations into more useful and accessible digital media. 1350 
Over the next decade, millions of observations will be preserved digitally to meet the needs of 1351 
the scientific and business communities. These stewardship strategies, technologies, and 1352 
protocols will be implemented in partnership with relevant NOAA partners, federal partners 1353 
through the USGCRP, international partners, state agencies, academia, and the private sector. 1354 

Monitoring. Enabled by carefully stewarded observations, the NCS will build on current efforts 1355 
to monitor, analyze, document, and provide data and information on the changing state of the 1356 
climate and its impacts, and to enhance attribution, assessment, modeling, and predictive 1357 
understanding. Critical to this effort is the production of continuous Climate Data Records 1358 
(CDR), which involves the transformation of raw observational data into unified and coherent 1359 
long-term environmental observations and products, including the 30-year global satellite record.  1360 

NOAA publishes monthly and annual State of the Climate reports that provide national and 1361 
global assessments of Essential Climate Variables, from temperature and precipitation to extreme 1362 
events such as droughts, wildfires, hurricanes, and tornadoes. NOAA also monitors key large-1363 
scale climate patterns such as the El Niño-Southern Oscillation and the North Atlantic 1364 
Oscillation. 1365 

NOAA produces high-quality ocean products that document the impact of climate on the oceans 1366 
including estimates of the warming of the ocean (heat content), and evaluation of sea-surface 1367 
height data from Jason-2 satellite—including sea-surface height anomaly and basic statistics of 1368 
mean, missing values, and extreme values. NOAA also publishes a suite of in situ data from the 1369 
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GOOS including ocean color products from multiple satellite platforms for various types of 1370 
applications. Long-term trends in sea-surface temperature are monitored by NOAA through the 1371 
operational assembly and production of the Extended Reconstruction Sea-Surface Temperature 1372 
record, which provides estimates of global sea-surface temperatures from 1855 to present. 1373 
Higher-resolution measurements of sea-surface temperature suitable for regional monitoring are 1374 
produced with the Optimally Interpolated Sea Surface product, which relies on satellite 1375 
measurements available from 1981-present. 1376 

NOAA conducts real-time monitoring of climate and assesses the origins of major climate 1377 
anomalies. NOAA synthesizes these data for international science assessments, including the 1378 
WMO/UNEP Scientific Assessments of Ozone Depletion, and the IPCC climate assessments, 1379 
which have played and will continue to play major roles in national and international policy 1380 
decisions. NOAA has also played a primary role in the USGCRP and the U.S. Climate Change 1381 
Science Program (CCSP), has lead several of the CCSP synthesis and assessment products, 1382 
including Global Climate Change Impacts in the United States,22

What NCS Will Do 1385 

 and the annual State of the 1383 
Climate assessment. 1384 

The NCS will sustain and work with partners to expand the comprehensive nature of the 1386 
observing system and monitoring capability, which includes the refresh of measurement 1387 
approaches using technological advances with compliance of the climate monitoring principles.  1388 

The NCS will provide full and open access to data, information, and service for NOAA, other 1389 
agencies, and both the public and private sectors for climate-related decision support and other 1390 
purposes. 1391 

The NCS will archive and steward data from operational satellites from NOAA and its partners, 1392 
and assemble these data to create multi-decadal measurement records of many essential climate 1393 
variables including sea-surface temperature, clouds, water vapor, and other parameters as the 1394 
basis for determining the origins and impacts of climate variability and change. The NCS will 1395 
partner with NESDIS and NASA to prepare for the stewardship of data from upcoming 1396 
operational satellite systems. 1397 

The NCS will continue to support the acquisition, deployment, and operation of the climate 1398 
sensors that were de-manifested from the prior NPOESS program. The data and measurements 1399 
from these sensors will be integrated with the core NCS climate monitoring capabilities. 1400 

The NCS will engage the satellite research community through a competitive grants program to 1401 
capture and deliver its expertise in the construction of CDRs, archiving the data and code 1402 
necessary for their production, developing the capacity to produce these products operationally 1403 
and routinely within NOAA, and planning to maintain the continuity of CDRs across future 1404 
observing systems. 1405 

                                                 
22 Karl, T.R., J.M. Melillo, and T.C. Peterson (eds.), 2009: Global Climate Change Impacts in the United States. Cambridge 
University Press, 188 pp. 
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The launch of the Earth radiation budget sensors on satellite platforms will permit NCS to build 1406 
new monitoring products for better quantifying Earth’s radiation budget, which can be used to 1407 
diagnose changes in Earth’s climate system as well as to discover the processes at work, and thus 1408 
to improve predictions of changes in precipitation and surface temperature patterns. 1409 

Incoming solar radiation is a major driver of Earth’s climate system, and the deployment of a 1410 
solar irradiance monitor will allow the NCS to detect minute spectral changes in the solar output 1411 
and will enable the continuity of this important base measurement which is used in predictive 1412 
climate models. 1413 

The NCS will expand its portfolio of CDRs to include measurements that describe multi-decadal 1414 
measurements of precipitation, outgoing Earth radiation, ice cover, land surface temperature, 1415 
aerosols, sea-surface winds, and other key parameters that enable climate monitoring and 1416 
assessments activities. CDRs are defined as time series of measurements of sufficient length, 1417 
consistency, and continuity to determine climate variability and change. The NCS will also 1418 
sustain and enhance its existing collection of Climate Data Records and plan for the continuity of 1419 
these records in the future.  1420 

The NCS will employ the CLASS to meet its archive storage needs through its multi-node 1421 
distributed architecture. The NCS will leverage CLASS’ capabilities to provide user-defined 1422 
search and access to data. These data services will extend beyond the NCS and will address all of 1423 
NOAA’s data archive needs.  1424 

How NCS Will Do It 1425 
For its ocean observations program, the NCS will continue to leverage international partnerships 1426 
under the Global Ocean Observing System, contributing roughly 50 percent of global in situ 1427 
observing system assets. For this contribution, NOAA will use the capabilities of the academic 1428 
community, the NOAA oceanographic laboratories, and the National Ocean Service to provide 1429 
the baseline measurements of Essential Climate Variables of the ocean. 1430 

NOAA Data Centers will work with other agency organizations to ensure archiving or 1431 
redundancy of archive for some climate data. The NCS policy is that data should be archived at 1432 
centers with expertise in the data type archived. For example, a non-NOAA archive for 1433 
atmospheric trace gases exists through the Carbon Dioxide Information and Analysis Center 1434 
(CDIAC) at Oak Ridge National Laboratory. The National Center for Atmospheric Research also 1435 
archives and provides access for data, such as the International Comprehensive Ocean-1436 
Atmosphere Data Set (ICOADS), which is also archived at NCDC.  1437 

NOAA is currently partnering with NASA on the climate elements of the National Polar-orbiting 1438 
Operational Environment Satellite System (NPOESS) Preparatory Project (NPP) and the Joint 1439 
Polar Satellite System (JPSS), and has engaged NASA personnel and their expertise through its 1440 
CDR program. The NCS will build upon existing NOAA agreements with the space agencies of 1441 
Japan (Japan Aerospace Exploratory Agency [JAXA]) and the European Union (European Space 1442 
Agency [ESA]) to share data and products from their satellite observing systems (e.g., Global 1443 
Change Observations Mission, Operational Meteorology Satellite System [MetOp]). 1444 
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The NCS will work more closely with user communities. For example, standard 30-year climate 1445 
“normals” are produced every 10 years, but the user community has asked for more products. In 1446 
Webinars and other communications stakeholders asked NOAA to produce averages based on 1447 
different periods other than the standard 30-year normal (also called Dynamic Normals). The 1448 
Drought Portal is another example where NOAA provides comprehensive access to topically 1449 
focused monitoring tools and forecasts for stakeholders and decision makers in a “one-stop 1450 
shopping” concept. 1451 

The Regional U.S. Historical Climatology Network (RUSHCN) will be implemented to provide 1452 
high-quality data for monitoring regional climate change. It is designed to provide data in 1453 
support of climate monitoring activities following the GCOS Monitoring Principles using 1454 
redundancy in instruments and pristine siting requirements to ensure the data are of the highest 1455 
quality possible, and eliminating the need for advanced data processing currently required to 1456 
remove biases from historical observations. 1457 

Successful programs like the Climate Database Modernization Program will continue to provide 1458 
service across NOAA. 1459 

Data and Information Standards 1460 
To carry out its mission, NOAA must be able to successfully integrate model outputs and other 1461 
data and information from all of its discipline-specific areas to help us understand and address 1462 
the complexity of many environmental problems. With the large and growing data volumes from 1463 
satellites, model, and in situ platforms, and with the large and growing complexity of data types, 1464 
the rapid exchange of data and information can only be accomplished through the adoption of 1465 
international standards for the management of data and model output.  1466 

The NCS will optimize available resources by using national and internationally agreed-upon 1467 
standards for purposes of long-term preservation, stewardship, and to promote ease of access and 1468 
interoperability of various data sources, such as satellites, in situ observations, and model 1469 
outputs. Further, NOAA supports the national U.S. Global Earth Observation System and the 1470 
international Global Earth Observation System of Systems (GEOSS) by conforming to standards 1471 
that allow inter-comparison of NOAA’s model outputs with other participating Group of Earth 1472 
Observation (GEO) countries.  1473 

Current Practices 1474 
Within the U.S. numerical modeling community, three primary data formats are used across 1475 
government agencies and academic institutions: Gridded Binary, Hierarchical Data Format 1476 
(HDF), and Network Common Data Form (NetCDF). Of these three, HDF and NetCDF 1477 
dominate the satellite community. The in situ observing communities use a more disparate 1478 
collection of formats, but in recent years they have begun converging on NetCDF as the file 1479 
format of choice.  1480 

Data format alone is insufficient to ensure ease of access, interoperability, and long-term 1481 
preservation, all of which require standardized metadata (information about the data). At the file 1482 
level, the use of the Climate and Forecast convention for NetCDF has become widespread, and 1483 
for collections of data the Content Standard for Digital Geospatial Metadata from the Federal 1484 
Geospatial Data Committee is mandated for use across the U.S. government. That standard is 1485 
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now being migrated to the International Standards Organization (ISO) 19115-2 for geospatial 1486 
metadata and ISO 19119 for geospatial data services. Specific data access and discovery 1487 
standards in wide use now include the Open-source Project for a Network Data Access Protocol 1488 
(OPeNDAP), and the suite of Open Geospatial Consortium (OGC) standards—including the 1489 
Catalog Service for the Web (CSW), Web Coverage Service (WCS), Web Mapping Service 1490 
(WMS), and Sensor Observation Service (SOS). 1491 
To ensure that the full value of data and 1492 
information is realized over the long term, the 1493 
NOAA Data Centers and many other U.S. 1494 
government archives have also begun 1495 
conforming to the Open Archival Information 1496 
System Reference Model (OAIS-RM, ISO 1497 
14721), the international standard for digital 1498 
archives. 1499 

NOAA’s Data Centers are already adopting and 1500 
migrating to these (and other) standards for 1501 
representing scientific data as steps toward 1502 
increasing interoperability and preservation (see 1503 
box). In addition, NOAA ensures its data and 1504 
products are collected and managed in 1505 
accordance with policies, procedures, and 1506 
standards that support and enhance integration 1507 
and conform to NOAA Administrative Order 1508 
212-15.  1509 

Future Priorities 1510 
The future priorities for the NCS will be to more broadly and comprehensively implement the 1511 
services currently in use across a wider range of its data and information holdings. Broader and 1512 
more universal adoption of these standards requires additional effort within NOAA and in 1513 
consultation and collaboration with the external community of data providers and data 1514 
consumers. 1515 

In addition, the NCS will provide the tools and services that translate data into information that 1516 
can be used by our extensive stakeholder community. The vision for the NCS is to provide easy 1517 
access to data through its Climate Portal (www.climate.gov) and other venues such as data.gov; 1518 
provide interoperability among data and systems by building on national and international 1519 
standards; and take advantage of online tools developed for users that are readily available to 1520 
decode, plot, and perform advanced scientific analyses. This vision will be met by: 1521 

• Using web-based technologies to translate formats and protocols that simplify the 1522 
exchange and integration of large amounts of data over the Internet  1523 

• Supporting new visualization technologies and web-based mapping services as well as 1524 
technical documentation of the data and models, including source code  1525 

• Using best practices established by the data and modeling communities 1526 
• Being cognizant of emerging standards   1527 

Examples of standards currently used by NOAA 
and other federal agencies 

Standards for access to data and products 
• OGC’s CSW, WMS, WCS, and SOS 
• OPeNDAP  
• Simple Object Access Protocol (SOAP)  
• Web Services Description Language (WSDL) 
Data format standards  
• GRIB 
• HDF 
• NetCDF 
Metadata and preservation standards 
• FGDC, ISO 19115-2, ISO 19119 
• OAIS-RM (ISO 14721) 
• CF 
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NCS Core Capability 2: Understanding and Modeling 1528 
Goals  1529 
To provide credible and authoritative science to meet the needs of NOAA and the nation, and to 1530 
advance the understanding and prediction of climate variability and change. The NCS will also 1531 
provide essential information for mitigating human influence on climate and for adapting to 1532 
climate change. 1533 

Overall Outcome 1534 
The NCS will provide a comprehensive understanding and description of the current and future 1535 
state of the climate system, with assessed uncertainties and impacts. 1536 

Requirements  1537 
• Understanding climate processes 1538 

Process-level understanding of the elements of the Earth system that relates to the 1539 
atmosphere and its composition, the oceans, terrestrial tropics, and the cryosphere—with 1540 
an emphasis on the Arctic—to provide better analyses and predictions. 1541 

• Monitoring the changing composition of the global atmosphere 1542 
Continued and expanded global monitoring of greenhouse gases and aerosols to provide 1543 
higher spatial- and temporal-resolution information on regional scales. 1544 

• Earth system modeling 1545 
Development, evaluation, and execution of fully coupled global Earth system models to 1546 
enable an understanding of the past, present, and future states of the climate system. 1547 

• Analysis and attribution of climate 1548 
Analysis, description, and prediction of climate variability (from weeks to years), 1549 
impacts, and longer-term changes (decades to centuries). Analysis, modeling, and 1550 
description of the future state of the climate system and its uncertainties at scales needed 1551 
by decision makers. 1552 

The above requirements will be used to: 1553 

• Carry out observations, analyses, process experiments, and model developments allowing 1554 
scientists to improve understanding of important elements of the climate system, such as: 1555 
ocean-atmosphere dynamics of climate variability and change; cycles of energy, carbon, 1556 
and water; land-atmosphere-ocean and cryosphere interactions; and abrupt change. This 1557 
work will facilitate the assessment of uncertainty in such applications as forecasts and 1558 
projections of precipitation, storage, and runoff at watershed scales to provide better 1559 
information on water resources management. 1560 

• Determine the past, present, and future climate forcing of the planet through long-term, 1561 
large-scale monitoring of greenhouse gases and aerosols in conjunction with intense 1562 
short-term field campaigns to inform choices for mitigation action and adaptation 1563 
strategies. 1564 

• Improve modeling of the Earth System using more robust global climate models to better 1565 
predict and project climate on the various timescales, enhance ability to determine the 1566 
fate of the anthropogenic carbon in the land and oceans, increase understanding of the 1567 
decadal predictability of the unforced and forced climate system, and develop 1568 
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progressively higher-resolution coupled climate and atmosphere modeling to provide 1569 
regional climate change information. 1570 

Existing Capabilities 1571 
NOAA works on process-level understanding of the changing climate system, and develops 1572 
predictive understanding of climate variability and change on time scales of weeks to a century, 1573 
and on geographic scales from global to regional. NOAA applies this knowledge in the 1574 
development, testing, and applications of coupled Earth system models. The agency’s research 1575 
includes quantifying, with uncertainty ranges, the roles of natural variability and climate forcing 1576 
by greenhouse gases, aerosols, clouds, land use (and their interactions), as well as influences of a 1577 
changing climate on atmospheric constituents and oceanic composition.  1578 

NOAA observes, conducts process-oriented research, and models the climate forcing functions 1579 
in the atmosphere. These local-to-global scale studies involve long-term atmospheric 1580 
composition monitoring, intense field campaigns to establish emissions and processes, data 1581 
analyses, rapid information synthesis, and assessments. Such information allows nations, tribes, 1582 
regions, states, and local governments to evolve climate mitigation measures that allow for 1583 
reduced emissions of climate gases and improved air quality. It provides national, as well as 1584 
state- and regional-scale information for climate mitigation that informs options to 1585 
simultaneously improve air quality and reduce greenhouse gas and aerosol emissions. Two 1586 
specific long-term monitoring programs of note are: 1587 

• Monitoring of greenhouse gases and aerosols to enable quantification of the extent of 1588 
climate forcing now, in the past, and in the future. Monitoring includes continuous 1589 
measurements of key species such as carbon dioxide, methane, nitrous oxide, ozone, and 1590 
halocarbon gases as well as aerosols. Many of these measurements were started in the 1591 
1950s and 1960s. Assimilation of these data into models, for example CarbonTracker 23

• Monitoring of the global and regional concentrations and trends in ozone depleting 1596 
substances and their substitutes, as well as understands and interprets changes in the 1597 
stratospheric ozone depletion and the recovery of the ozone layer in response to the 1598 
Montreal Protocol. 1599 

, 1592 
enables estimation of sources and sinks for key climate changing agents. Monitoring is 1593 
undertaken across the globe at 230 locations in clean air as well as in other areas 1594 
dominated by pollution.  1595 

NOAA provides research, analyses, and predictions of short-term climate from weeks to a few 1600 
years. The research focuses on basic processes, such as Madden-Julian (30-60 day) atmospheric 1601 
oscillations, monsoons, air-sea-land interactions, seasonal variations, and the El Niño-Southern 1602 
Oscillation. The analyses focus on key details of the initial state of the ocean, land, and 1603 
atmosphere for prediction systems. Multi-model ensemble and statistics-based predictions and 1604 
projections produce improved probabilistic forecast products in support of early warning, 1605 

                                                 
23 A system that calculates carbon dioxide uptake and release at the Earth's surface over time using model predictions of 
atmospheric carbon dioxide and compared with the observed atmospheric carbon dioxide mole fractions. 
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preparedness, adaptation, and mitigation. Observational and diagnostic studies are currently 1606 
being carried out to identify features in the climate system that may lead to improved predictive 1607 
skill at regional scales and at short climate time scales. 1608 

NOAA develops and maintains fully coupled global Earth system models used to make short-1609 
term (weeks to seasons) predictions based on the initial state of the total Earth system, as well as 1610 
longer-term (decades to centuries) projections due to natural and human-induced forcing. In 1611 
order to improve the fundamental processes in these models, research is conducted on decade-to-1612 
century large-scale dynamics of climate variability and change. Examples of studies in this 1613 
research program includes: reconstruction and analysis of the climate of the past 2000 years; and 1614 
dynamics of large-scale multi-decadal phenomena, such as the Atlantic Meridional Overturning 1615 
Circulation and abrupt climate change. Detection and attribution analyses using model 1616 
simulations and observations support improved understanding of the causes of past and present 1617 
changes in climate and provide explanations for evolving climate conditions so society can better 1618 
anticipate and respond to climate. Model simulations help in developing a comprehensive 1619 
understanding of the biogeochemical cycle affecting the fate of carbon including uptake from the 1620 
atmosphere in the land and oceans, as well as the changing biogeochemical cycles and impact on 1621 
marine ecosystems implicit in an ice-free Arctic and warming permafrost. Statistical and high-1622 
resolution dynamic models are developed and used for regional downscaling applications and 1623 
simulations of extreme events such as hurricanes under climate change conditions. New and 1624 
enhanced climate understanding and modeling capabilities will be key to U.S. contributions to 1625 
the IPCC assessments and other national and international climate change assessments. 1626 
Comparing the relative forcing by various climate-perturbing agents enables decision makers to 1627 
evaluate options for mitigation.  1628 

NOAA’s near-term understanding and modeling capabilities address key climate questions 1629 
(priority societal challenges) identified by the NCS, including water, coasts, marine ecosystems, 1630 
extreme events, and human influences. Future activities will also include coordinated efforts in 1631 
labs, field campaigns, and computer models to advance understanding of the influence of various 1632 
components of the climate system on variability, change, and extremes, and to transition 1633 
advances in research into improved global climate models. NCS research will continue to be 1634 
critical for improved estimates of global and regional climate sensitivity, projections, and 1635 
impacts, as well as climate mitigation and adaptation strategies for more confident decision-1636 
making. Partnerships will be required with the private sector, other public sector agencies, 1637 
academic organizations, and various international partners in order to deliver authoritative and 1638 
timely information.  1639 

  1640 
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What NCS Will Do 1641 
The NCS will provide information on process understanding, abundances of greenhouse gases, 1642 
and modeling of the global-to-regional climate and Earth system and its changes, and climate 1643 
assessment information needed by decision makers. In the near term (Fiscal Years 2011–2015) 1644 
the combination of these modeling capabilities will be used to address key scientific questions 1645 
regarding climate change, such as recent polar climate variations and change, ocean 1646 
acidification, atmospheric composition of long-lived species, coastal erosion and inundation, the 1647 
nation’s water challenges (such as floods, sea-level rise, and droughts), climate extremes, 1648 
interplay between air pollution and climate change due to short-lived species, and regional-scale 1649 
climate projections to meet specific assessment needs. In the medium term, prediction and 1650 
projection activities will also include coordinated efforts in laboratory, field, and modeling to 1651 
advance understanding of the role of clouds, aerosols that affect clouds and precipitation, organic 1652 
aerosols that come from biogenic emissions, water vapor impacts on climate variability and 1653 
change, and to transition research advances into global climate models, operational seasonal and 1654 
regional forecast models, and mitigation decision-support information. This research is critical 1655 
for improved estimates of global and regional climate sensitivity and impacts projections, as well 1656 
as climate mitigation and adaptation strategies for more confident decision-making.  1657 

Some objectives for improving the understanding and modeling capabilities include: 1658 

• Procurement of a high-performance petaflop scale computing system, which will provide 1659 
a key platform to characterize and quantify climate variations and change by performing:  1660 

o Long-term simulations using better and improved global climate models that 1661 
include interactive atmospheric chemistry and aerosols 1662 

o Earth system models to determine the fate of the anthropogenic carbon in the land 1663 
and oceans 1664 

o Research on decadal predictability of the unforced and forced climate system 1665 
including dependence on initialization and assimilation techniques 1666 

o Progressively higher-resolution atmospheric and oceanic modeling for regional 1667 
climate change information 1668 

• Statistical and high-resolution dynamic model development for regional downscaling 1669 
applications  1670 

• Simulations and analyses that include observations applied to the understanding, 1671 
attribution and quantification of extreme events such as heavy precipitation, excessive 1672 
runoff, and hurricanes in the context of climate change 1673 

• Improved measurements and understanding of:  1674 
o Global and regional trends in stratospheric ozone and ozone-depleting substances 1675 

including determination of the recovery of the ozone layer and climate impacts in 1676 
the lower atmosphere  1677 

o Regional greenhouse gas variations through the addition of tall towers and aircraft 1678 
profile measurements, especially in the United States in support of the North 1679 
American Carbon Program 1680 

o Trends in net solar radiation (a bottom line in climate forcing) at the surface 1681 
characterizing the ‘dimming’ or ‘brightening’ of the Earth’s surface, their 1682 
potential linkages to aerosols and clouds, and the efficacy of mitigation efforts 1683 
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through expanded surface radiation monitoring in the NOAA Baseline Surface 1684 
Radiation Network 1685 

o Upper tropospheric and lower stratospheric water vapor (a region that is the 1686 
window to the radiation escaping to space from Earth), through improvements in 1687 
the accuracy of instruments that measure water vapor at the low concentrations 1688 
characteristic of these regions 1689 

o Better understanding and characterization the water vapor transport and 1690 
distribution to quantify the global radiation balance  1691 

o Particles—including air pollution, dust, and black carbon—impacting climate and 1692 
air quality in the U.S. and Arctic 1693 

o Changing cloud fraction and composition in polar regions affecting surface 1694 
energy budgets and ice melt 1695 

o Improved understanding of the processes linking emissions, chemistry, transport, 1696 
transformation, and deposition of key short-lived species in the atmosphere (such 1697 
as black carbon and organic aerosols), including quantification of the 1698 
uncertainties; determination of the tradeoffs between their climate forcing plus 1699 
impacts and air quality concerns; and providing the knowledge base to 1700 
stakeholders and decision-makers 1701 

• Leadership in national and international assessments (such as the U.S. National Climate 1702 
Assessment [2013] and the IPCC Fifth Assessment Report [2013]) providing the 1703 
scientific basis for decisions and choices made by industry, government, and the public 1704 
relating to climate change, air-quality improvement, and ozone-layer protection 1705 

• Better instrumentation, global models and analysis strategies based on observations and 1706 
models to quantify the role of feedbacks in the climate system including man-made 1707 
greenhouse gases, water vapor and clouds, and of their effects on global and regional 1708 
climate sensitivity 1709 

• Improvements in the understanding of the ocean circulation and its biogeochemistry 1710 
yielding better ocean models and leading to improved:  1711 

o Climate predictions 1712 
o Understanding of uptake of carbon in the oceans 1713 
o Linkages between global oceans and the coasts 1714 
o Linkages between physical oceanography and marine ecosystems 1715 

• Improvements in strategies for using climate and hydroclimate test-beds and multi-model 1716 
ensembles to make: 1717 

o Analysis and predictions from weeks to a few years with a focus on the initial 1718 
state of the ocean, land and atmosphere 1719 

o Probabilistic forecasts in support of early warning, preparedness, and adaptation 1720 
o Forecasts of hydroclimate processes by developing observational and modeling 1721 

testbed approaches (Hydroclimate Testbed) 1722 

How NCS Will Do It 1723 
The NCS will carry out this work with a broad array of partners. Academic partners will be 1724 
integral to this effort through their participation in grant-sponsored work or Cooperative 1725 
Institutes to fill capability and expertise gaps in NOAA. Other federal laboratories will take up 1726 
specific tasks that are within their expertise.  1727 
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The work of many federal agencies will help NOAA by providing science information to NOAA 1728 
or, as customers, use the information produced by NOAA. They include agencies such as NASA 1729 
and the National Science Foundation for augmenting science expertise, U.S. Environmental 1730 
Protection Agency for being a partner in strategic development of climate services and as 1731 
receivers of information for regulatory use. State agencies that deal with climate and air-quality 1732 
issues will partner with NOAA in developing such information and in using NOAA’s unique 1733 
measurement and analytic capabilities. Partnerships with international agencies such as WMO, 1734 
WCRP, International Geosphere-Biosphere Programme, and UNEP will provide mechanisms to 1735 
link with the international communities and to share data, monitoring, research, and modeling 1736 
capabilities. 1737 

1738 
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NCS Core Capability 3: Integrated Service Development and Decision Support 1739 
Goals 1740 
To support decision makers operating at regional and global scales with timely and authoritative 1741 
information. 1742 

To develop, deliver, and explain information on time and space scales relevant to decision-1743 
making through a sustained interactive dialog involving NOAA, and NOAA’s partners and 1744 
stakeholders.  1745 

To better understand decision makers and stakeholders needs for climate services and to inform 1746 
their community planning efforts. 1747 

To provide a platform of dependable data, models, and information from which the climate 1748 
service provider community can depend on to build decision-support tools and products to serve 1749 
society.  1750 

Overall Outcome  1751 
The NCS will implement a new partnership through which scientists, service providers, and 1752 
decision makers develop a shared understanding of the nature and consequences of climate 1753 
variability and change (shared learning) and use those insights to minimize harmful climate 1754 
impacts, maximize opportunities, and inform climate adaptation decisions. 1755 

Requirements  1756 
Governments, communities, businesses, and resource managers are increasingly challenged to 1757 
develop and implement programs, policies, and procedures that reduce vulnerability to changing 1758 
climate, in the context of other environmental, social, and economic factors, and effectively plan 1759 
and implement adaptive practices as well as consider mitigation-related actions. These actions 1760 
should address both today’s climate-related challenges (e.g., climate-related extreme events such 1761 
as droughts, floods and storms) and support planning for the future in the context of climate 1762 
change. A number of statutes (such as the Climate Program Act, Coastal Zone Management Act, 1763 
Global Change Research Act, and Weather Service Act) provide NOAA with specific additional 1764 
climate-related authorities to address issues in the context of state-to-regional needs and/or 1765 
resource management responsibilities. 1766 

Existing Capabilities 1767 
Integrated Service Development and Decision Support is currently provided through existing 1768 
networks at international, national, tribal, regional, and local levels. Internal resources are 1769 
distributed across NOAA in NWS Weather Forecast Offices, River Forecast Offices, and the 1770 
Climate Prediction Center, NOS Coastal Service Center, NESDIS National Climatic Data 1771 
Center, and regional collaboration teams. NOAA supports external resources for experimental 1772 
integrated services development and delivery in the Regional Integrated Sciences and 1773 
Assessments (RISA) programs, the International Institute for Climate and Society, Sea Grant, 1774 
extension agents, communicators, and educators. Over the past two decades, NOAA has also 1775 
supported Regional Climate Centers to help deliver climate services. 1776 
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What the NCS Will Do 1777 
The NCS will address the growing requirements for information products and services through a 1778 
program of enhanced integrated services development and decision support, including regional 1779 
climate services, assessment services, and engagement and education activities. 1780 

The NCS will foster the development of an innovative, integrated Regional Climate Services 1781 
Partnership that brings together and strengthens internal NOAA and extramural partner regional 1782 
services activities and provides the institutional foundation for the NCS regional program with 1783 
the following objectives:  1784 

• Provide climate information that will enable the Climate Services Partnership to develop, 1785 
routinely update, and improve decision-support tools for climate change adaptation; 1786 

• Develop strong ties and ongoing interaction with stakeholders, including non-1787 
governmental organizations and the business community, to translate stakeholder needs 1788 
to the science community and scientific breakthroughs and uncertainties to stakeholder 1789 
communities. These cross-boundary activities will help ensure that authoritative and 1790 
relevant climate information is available to decision makers;  1791 

• Effectively integrate the three types of Climate Assessments into a cohesive Climate 1792 
Assessment Services Program; 1793 

• Connect NCS regional capabilities with core partners in other parts of NOAA (such as 1794 
the National Weather Service, the National Ocean Service, the National Marine Fisheries 1795 
Service), in other agencies, and across the broader climate services enterprise; 1796 

• Provide a clear point of entry for other federal agencies, universities, non-governmental 1797 
organizations and private sector partners interested in working with NOAA on integrated 1798 
services and support. This includes operating a Climate Research Grant Program that 1799 
includes integrated service development across the three NCS core capabilities; and 1800 

• Increase the coordination and effectiveness of NOAA’s climate communication, 1801 
education, and engagement programs, products and partnerships. 1802 

The NOAA Regional Climate Services Partnership comprises four coordinated and mutually-1803 
supportive functional elements:  1804 

1. State, local, and tribal engagement. Activities focused on enhanced communications 1805 
related to changing climate and impacts; climate education and literacy; and place-based 1806 
expertise to support development and evaluation of adaptation programs and policies. 1807 

2. Regional climate science. Research, modeling and assessment activities to understand 1808 
changing climate and vulnerability; providing insights into climate-ecosystem 1809 
connections; and advancing development of new information products and tools. 1810 

3. Assessment services. A fully integrated and coordinated set of activities to support all 1811 
three types of assessments and to carry out much of the work related to the Needs 1812 
Assessments. 1813 

4. Integrated climate products and services for decision support. Responsibility for 1814 
ensuring that the data and information are available to support a thriving climate services 1815 
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private sector delivering decision-support tools; and the development, testing, and 1816 
evaluation of new climate services that can be sustained by the NCS or its partners. 1817 

Customer Engagement and Education. NCS will build on existing programs designed to 1818 
improve access to useful and usable NOAA climate data products and services, enhance overall 1819 
climate literacy among the nation’s citizens, provide technical training on NCS products and 1820 
services, and expand the cadre of individuals skilled in understanding the societal consequences 1821 
of changing climate conditions and the scientific and technical capabilities that they have at their 1822 
disposal. Fulfilling this goal will require working with a variety of partners in and outside of 1823 
NOAA. This will require: 1824 

• Expanding the number and expertise of trusted experts who understand and can connect 1825 
both the emerging science within the NCS and requirements of users and service provider 1826 
communities. This includes place-based experts to support development and evaluation 1827 
of local, state, and tribal adaptation programs and policies 1828 

• Ensuring the integration among the core capabilities in order to provide easy access to 1829 
understandable, relevant, and usable information about the nature and consequences of 1830 
changing climate 1831 

• Delivering problem-focused products, information services, carefully selected decision-1832 
support tools, appropriate training, and technical support 1833 

• Providing mechanisms for sustained user dialogue to both expand the use of NCS 1834 
products and services and inform future investments 1835 

• Delivering climate communication, education and engagement that are aligned with 1836 
broader national climate literacy efforts, and are consistent with agency priorities. 1837 

How NCS Will Do It 1838 
These will be accomplished through the following efforts: 1839 

• Engage core partners and customers in the evolution of the program 1840 
• Manage the Climate Assessment Service framework for the NCS 1841 
• Establish mechanisms for participation by currently under-represented groups (such as 1842 

the private sector, non-governmental organizations, and academia) 1843 
• Manage transition from individual programs in multiple parts of NOAA to an integrated 1844 

program managed by the NCS, including development of internal governance bodies and 1845 
an action plan 1846 

• Establish roles and responsibilities of NOAA’s Regional Climate Services Partnership in 1847 
context with National Assessments and Thematic Problem-focused Assessments 1848 

• Implement specific mechanisms for connection across and coordination among other 1849 
NOAA programs and offices 1850 

• Manage the NCS research grants program not only to strengthen the science in NCS, but 1851 
to help build the necessary science to decisions connections consistent with the NCS 1852 
goals 1853 

• Actively engage internal NOAA customers from all line offices including resource 1854 
stewardship offices in the National Marine Fisheries Service and the National Ocean 1855 
Service 1856 
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• Fully develop and implement interagency coordination and collaboration including 1857 
definition of complementary roles and responsibilities (such as the National Integrated 1858 
Drought Information System, West Coast Governors Agreement on Ocean Health, Gulf 1859 
of Mexico Alliance, and others)1860 
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Appendix B: Societal Challenges 1861 

Societal Challenge 1: Climate Impacts on Water Resources 1862 
Goal 1863 
To increase the nation’s capacity to manage its water 1864 
resources in a changing climate, overcoming challenges 1865 
posed by altered temperature and precipitation patterns and 1866 
related changes in runoff, timing, and volume of water used 1867 
for agriculture, human consumption, ecosystems, energy, 1868 
transportation, and construction. 1869 

Overall Outcome 1870 
The NCS will develop and maintain a coordinated and 1871 
authoritative information system that provides actionable 1872 
early warning of risks and cost-effective guidance for 1873 
managing changing water resources, from local water districts 1874 
to federal water agencies. 1875 

Demand for Services 1876 
Water managers are asking: Will increased risks for drought 1877 
and flood require new water supply and flood-control 1878 
infrastructure or adaptation practices? Current water 1879 
management systems, designed and operated under the 1880 
assumptions of unchanging climate, are no longer reliable. 1881 
Water managers require climate information that can support 1882 
alternative approaches to managing regional-scale water 1883 
availability and risks. 1884 

Capabilities 1885 
The NCS’s core capabilities in observing systems, 1886 
monitoring, process studies, modeling, impact assessments, 1887 
and user engagement will produce and deliver projections of 1888 
regional precipitation, snowpack, runoff, and drought 1889 
conditions on a range of timescales in the context of 1890 
vulnerability and risks.  1891 

Strategy 1892 
Improvements in predicting and communicating integrated 1893 
climate and water information on a range of timescales will 1894 
require a coordinated approach that includes: 1895 

• Improved observational networks 1896 
• Process studies to quantify the water budget at Earth’s 1897 

surface 1898 
• Use of models that integrate ocean, atmosphere, and 1899 

land surface processes 1900 
• Coordination across NOAA line offices and with 1901 

What is the NCS role? 

The Secure Water Act directs federal 
water and science agencies to work 
together with states and local water 
managers to plan for climate change and 
other threats to water supplies, and take 
action to secure water resources for 
communities, economies, and 
ecosystems. NOAA is identified as a 
source for the credible science required 
by other agencies, state, and local 
decisions makers, and the private sector. 

"It's a combination of increasing demands 
for our growing population and the 
economy, as well as the uncertainty in 
supply due to drought and climate change 
… As a region, we have to become more 
aggressive and a lot smarter in how we 
manage this resource." – Gov. Brian 
Schweitzer, Chairman of the Western 
Governors' Association. 

Water management policy, planning, and 
decision makers are increasingly 
challenged to balance water supply and 
demand while minimizing risks to life, 
property, transportation, and ecosystems. 
The NCS will provide improved 
monitoring, predictions, and projections 
of precipitation, evaporation, and runoff 
on time scales of weeks to decades to 
support planning, preparedness, and 
adaptation in the Nation’s watersheds. 

The 2006 NIDIS Act, 2007 NIDIS 
Implementation Plan, and 2004 Western 
Governors’ report Creating a Drought 
Early Warning System describe the need 
for NOAA to provide improved science 
and information systems to guide decision 
makers.  
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other agencies 1902 
• Coordination with regional climate entities to facilitate collaboration among the climate 1903 

science community and end users of climate information 1904 

What the NCS Will Do 1905 
• Work closely with other Federal agencies (e.g., DOI, USACE, and EPA) and state and 1906 

municipal water authorities that have direct responsibilities for managing water quality 1907 
and supply to ensure that the best available climate science, information, and practices for 1908 
its use are developed and applied. 1909 

• Use internal capacity and engage external partners to assess the ability of current climate 1910 
model projections to accurately represent watershed-scale processes that affect runoff and 1911 
water supply as well as the severity and duration of drought. This activity involves 1912 
implementing a Hydroclimate Testbed to identify and quantify parameters that control 1913 
precipitation, evaporation, transpiration, and runoff in high-resolution climate models. 1914 

• Work with the full range of relevant partners to evaluate information needs and advance 1915 
hydroclimate science to develop and implement accurate and effective early warning 1916 
systems that will improve public awareness of vulnerability to drought and floods, and to 1917 
inform adaptation planning and implementation efforts. 1918 

Table B.1 shows examples of new efforts and user groups, and outlines how the NCS’s three 1919 
core capabilities will be brought to bear on the Climate Impacts on Water Resources societal 1920 
challenge.  1921 
 1922 
 1923 
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 1924 
Why the NCS will be Successful 1925 

• There is good scientific evidence linking patterns of sea-surface temperature to drought in 1926 
North America. Improved predictions for long-term regional-scale precipitation depend 1927 
on integrated models of the ocean and atmosphere. The ability of these models to 1928 
generate realistic patterns of sea-surface temperatures is essential for making accurate 1929 
regional-scale predictions. Current work in this area is expected to produce significant 1930 
advances and enable more skillful drought and flood outlooks for a range of time scales. 1931 

• Existing prototypes of early warning systems for drought provide a strong foundation for 1932 
new climate information systems. 1933 

Table B.1. Examples of new NCS service deliverables and user groups and how the core 
capabilities contribute. 

Societal Challenge: Climate Impacts on Water Resources 
Contributions from Core Capabilities 

Examples of New 
Efforts 

Example User 
Groups 

Observing Systems, 
Data Stewardship, & 
Climate Monitoring 

Understanding & 
Modeling 

Integrated Service 
Development and 
Decision Support 

• Skillful drought 
and flood outlooks 
for a range of 
climate time-
scales based on 
process 
understanding of 
watershed-scale 
hydrologic 
budgets 

• Regional drought 
monitoring tools 
and impact 
assessments 

• Hydroclimate 
information 
system 
enhancements 
such as inputs into 
watershed plus 
state and local 
drought plans and 
operations 

• Water resource 
managers 

• Civil engineers 
• Farmers 
• Emergency 

management 
officials 

• U.S. Bureau of 
Reclamation  

• U.S. Department 
of Agriculture  

• U.S. Army Corps 
of Engineers 

• Deploy an array of 
instruments for 
long-term 
hydroclimate 
observations with a 
density sufficient to 
enable 
comprehensive 
understanding of 
water budgets and 
evaluation of 
regional model 
fidelity 

• Conduct research to 
clarify understanding 
of water cycle 
processes at regional 
scales 

• Assess the current 
generation of 
integrated ocean-
atmosphere climate 
models to identify 
improvements 
necessary for 
predicting and 
projecting regional 
climate extremes 

• Improve ocean 
modeling of oceanic 
sea-surface 
temperatures in 
integrated climate 
models to improve 
regional 
prediction/projection 

• Provide state-of-
the-science 
climate products 
for a range of 
users 

• Develop tools 
and processes to 
effectively 
communicate 
uncertainty 
regarding 
regional climate 
predictions for 
precipitation, 
snowpack, 
runoff, and 
temperature 

• Provide 
feedback to 
climate 
observation and 
science activities 
to address use-
inspired research 
needs 
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• Current research on the effects of aerosols is improving the performance of regional 1934 
climate models and there is growing evidence this plays an important role in the water 1935 
cycle.  1936 

• The current NOAA Hydrometeorological Testbed activity which has addressed extreme 1937 
events in the weather-climate system, including Atmospheric Rivers which tap into 1938 
tropical climate anomalies is in the planning process for expansion into the Hydroclimate 1939 
Testbed to improve predictions/projections at large watershed scales. 1940 

Examples of engagement activities supporting Climate Impacts on Water Resources include 1941 
partnerships developed through: 1942 

• Intergovernmental Panel on Climate Change Technical Paper on Climate Change and 1943 
Water  1944 

• Interagency Climate Change Adaptation Task Force Workgroup on Water Resources and 1945 
Adaptation 1946 

• Western States Water Council and associated Western States Federal Agency Support 1947 
Team 1948 

• Federal Climate Change and Water Working Group  1949 
• California Interagency Watershed Mapping Committee (CalWater) 1950 
• Apalachicola-Chattahoochee-Flint Stakeholders (13 stakeholder groups that include 1951 

water providers, Lake Associations, and the Franklin County seafood association)  1952 

NOAA also works closely on water resource issues with:  1953 
• Federal agencies including DOI, EPA, USFS, USACE, and NASA 1954 
• Tribes, state, and local agencies 1955 
• Academic institutions 1956 
• Non-governmental organizations and other entities that have expertise, programs, or 1957 

activities dealing with various aspects of water resources 1958 

Examples of projects resulting from these interagency collaborations include NIDIS, the 1959 
Hydrometeorological Testbed, and the interagency report, USGS Circular 1331: Climate Change 1960 
and Water Resources Management—A Federal Perspective.  1961 

NOAA has organized and participated in multi-agency, interdisciplinary workshops that 1962 
addressed the impacts of climate on water resources. These include: 1963 

• Workshop on Nonstationarity, Hydrologic Frequency Analysis, and Water Management 1964 
• National Status of Drought Early Warning Systems in the United States 1965 
• Western Governors’ Association workshops on Water Needs and Strategies for a 1966 

Sustainable Future: Next Steps 1967 

NOAA also works to engage watershed commissions, state and private water utilities, and 1968 
wildfire and ecosystem managers in contributing to, and learning from, NIDIS.  1969 

  1970 
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Societal Challenge 2: Coasts and Climate Resilience 1971 
Goals 1972 

1. Characterize the physical processes driving local sea-1973 
level rise and inundation of coastal regions and 1974 
communities.  1975 

2. Develop and promote understanding of potential 1976 
impacts to communities and ecosystems from sea-level 1977 
rise. 1978 

Overall Outcome 1979 
The nation’s decision makers have access to, and sufficient 1980 
knowledge to apply, the best available information on risk and 1981 
vulnerability associated with local sea-level rise and 1982 
inundation. Resource managers and members of coastal 1983 
communities have a solid understanding of sea-level rise in 1984 
their locality, including its connections to global sea-level rise, 1985 
and an awareness of associated risks and vulnerabilities. 1986 

Demand for Services 1987 
Global sea-level rise is being driven by ocean warming and 1988 
expansion, and by melting of ice on land. Observed changes in 1989 
local sea level result from complex interactions among 1990 
changes in ocean circulation, wave action, storm surges, land 1991 
movements, tectonic displacement, changes in groundwater, 1992 
and runoff. Federal, state, tribal, and local decision makers are 1993 
asking for guidance and information that will help them 1994 
address sea-level rise and coastal inundation issues. Public 1995 
awareness of and demand for information on the potential 1996 
impacts of sea-level rise is at an all-time high. Additionally, 1997 
demand is driven by NOAA mandates involving Coastal Zone 1998 
Management, Living Marine Resources and associated 1999 
habitats, Safe Marine Transportation, and Resilient Coastal 2000 
Communities. 2001 

Improvements in the understanding of the processes that affect 2002 
sea level and the ability to inform coastal planners and 2003 
managers requires an understanding of physical and biological 2004 
responses to rising sea level, vulnerability of coastal regions to 2005 
inundation, and effective mitigation of impacts and adaptation to these changes. 2006 

Capabilities 2007 
NOAA-supported activities in the National Ocean Service, Sea Grant, and other parts of the 2008 
agency provide a wealth of data, capabilities, and expertise related to understanding physical 2009 
science processes and potential impacts, and providing decision support related to sea-level rise 2010 
for a range of sectors. In an integrating role, the NCS will bring these efforts together to inform 2011 
local decision makers about the risk of coastal inundation from river flooding and storm surge. In 2012 
addition to current core capabilities, the NCS will: 2013 

What is the NCS role? 

“Coastal communities contain over one 
half of the U.S. population, generate 
nearly 60 percent of U.S. economic 
output, and account for hundreds of 
millions of dollars in flood loss claims. 
Coastal decision makers need current 
science-based information, accurate tools 
and technology, and the skills to apply 
them to effectively reduce their 
communities’ vulnerabilities.” 
– NOAA Next Generation Strategic Plan, 
2010 
 
Coastal communities need to enhance 
their resilience to successfully face 
increasing problems of coastal 
inundation. The NCS will provide easy-to-
use information that addresses the 
combined effects of sea-level rise and 
changes in storminess including 
hurricanes and Nor’easters. 
 
“Climate change poses a number of risks 
to coastal environments. Foremost 
among these is sea-level rise, which 
threatens people, ecosystems, and 
infrastructure directly and also magnifies 
the impacts of coastal storms.” 
– NRC 2010 
 
NOAA has an established record of 
effective partnerships working with 
federal, state, and local agencies to 
address coastal issues. 
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1. Provide information, analysis tools, and descriptions of case studies that support coastal 2014 
climate adaptation to the public via the Climate Portal (www.climate.gov) 2015 

2. Model the potential for local coastal flooding, integrating scenarios of sea-level rise with 2016 
regional inundation from high-intensity storms 2017 

3. Support efforts for global modeling of sea-level rise addressing the effects of 2018 
temperature on ocean volume 2019 

4. Develop an operational seasonal sea-level prediction system for selected coastal regions 2020 
(those both sensitive to sea-level rise and where there is evidence of skillful seasonal and 2021 
longer outlooks) 2022 

Strategy 2023 
Various agencies currently use dozens of unique near-shore models of inundation and erosion to 2024 
assess coastal communities’ vulnerability. Researchers are making progress in using global-scale 2025 
models of sea-level rise to produce downscaled output for regional projections. The NCS will 2026 
facilitate integration of information from the full range of local to global climate models to 2027 
improve predictions for global and regional sea-level rise. Each of the NCS core capabilities will 2028 
be enhanced to address the Coasts and Climate Resilience societal challenge.  2029 

What the NCS Will Do 2030 
The NCS will leverage its improved understanding of physical processes with intra-agency and 2031 
interagency capabilities and its engagement with the private sector to provide regional- and 2032 
local-scale information and services on sea-level rise. Table B.2 shows examples of new efforts 2033 
and provides an outline of how core capabilities will be brought to bear on this societal 2034 
challenge.  2035 

  2036 
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 2037 

 2038 

Table B.2. Examples of new NCS service deliverables and user groups and how the core 
capabilities contribute. 

Societal Challenge: Coasts and Climate Resilience 
Contributions from Core Capabilities 

Examples of New 
Efforts 

Example User 
Groups 

Observing Systems, 
Data Stewardship, & 
Climate Monitoring 

Understanding & 
Modeling 

Integrated Service 
Development and 
Decision Support 

• Prioritize stakeholder 
needs related to 
coastal inundation 

• Conduct stakeholder 
briefings and 
generate educational 
resources about 
uncertainty in future 
changes in coastal 
erosion and 
inundation 

• Routinely produce 
historical projections 
and predictions for 
time periods from 
seasons to decades 

• Integrate sea-level 
information into a 
system that provides 
improved access to 
and understanding of 
local sea-level rise, 
its relationship to 
inundation, and 
associated risks and 
vulnerabilities 

• State coastal 
and 
emergency 
managers 

• Federal groups 
including the 
National 
Ocean Service, 
Federal 
Emergency 
Management 
Agency, U.S. 
Army Corps of 
Engineers, U.S. 
Geological 
Survey, and 
Housing and 
Urban 
Development 

• Counties and 
communities 

• Academic 
institutions 

• Observations of 
trends in local and 
global sea level, 
wind intensity, high 
seas, heavy rains, 
and storm tracks 

• Operational 
analyses of sea 
surface altimetry 

• Define ocean 
temperature-
related component 
of sea-level rise 

• Augment existing 
tide gauge network 
by connecting to 
state networks and 
increasing number 
of gauges 

• Assess usefulness, 
and focus research, 
to improve the 
current generation of 
climate models to 
predict and project 
local and global sea 
level, including the 
effects of storm 
surge, wind intensity, 
and heavy rains 

• Develop techniques 
to run inundation 
models separately 
from and/or 
integrated with 
global climate 
projection models 

• Work with a 
distributed network 
of academic and 
private modelers to 
develop communities 
of practice for scaling 
up of local-scale 
models 

• Establish a common 
set of standards, 
practices, and 
operating approaches 
across all global and 
local sea-level rise 
and inundation 
modeling efforts in 
NOAA and federal 
agencies 

• Develop and 
maintain an 
integrated sea-
level information 
system, including 
products and 
decision-support 
tools that 
combine observed 
and projected 
changes in 
climate, local sea 
level, and global 
sea level with 
assessments of 
risk and 
socioeconomic 
vulnerability of 
coastal 
communities 
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Why the NCS will be Successful 2039 
NOAA already has many of the assets and capabilities necessary to understand, monitor, model, 2040 
project, and predict issues related to coastal inundation from all sources. Through direct program 2041 
efforts at the global scale, and networks of partners among federal agencies, academic 2042 
institutions, and private sector relationships at state and local levels, NOAA has mission 2043 
responsibilities for monitoring and addressing water levels as well as inundation and other 2044 
extreme events. NOAA’s unique capabilities in this realm qualify it to establish and implement a 2045 
national approach for advancing science issues and developing a comprehensive set of forecast, 2046 
prediction, and decision-support tools for global to local scale inundation management. 2047 

Examples of engagement activities supporting the Coasts and Climate Resilience societal 2048 
challenge include the partnerships established through: 2049 

• Interagency Working Group on Ocean and Coastal Mapping (IWGIOCM) 2050 
• Ocean Research and Resources Advisory Panel (ORRAP) 2051 
• Interagency Climate Change Adaptation Task Force Workgroup on Coasts and Oceans 2052 
• Regional Ocean Governance groups such as the West Coast Governors' Agreement on 2053 

Ocean Health 2054 
• Coastal States Organization (CSO) Climate Change Work Group  2055 

NOAA also works closely on water resource issues with:  2056 
• Federal agencies including DOI, EPA, FEMA, HUD, and USACE 2057 
• Tribes, state, and local agencies  2058 
• Academic institutions 2059 
• Non-governmental organizations and other entities that have expertise, programs, or 2060 

activities dealing with various aspects of sea-level rise 2061 
 2062 

Two of these collaborations produced four demonstration-level decision-support tools focused on 2063 
visualizing and mapping coastal impacts of inundation and sea-level rise, and provided support 2064 
for the Coastal States Organization report on The Role of Coastal Zone Management Programs 2065 
in Adaptation to Climate Change. In Fiscal Year 2010 alone, NOAA participated in multiple 2066 
interagency workshops on modeling coastal inundation from all sources, climate adaptation, and 2067 
community resilience from inundation-related hazards. The agency also contributed to efforts 2068 
such as the Proceedings from the Local Sea-Level Rise and Inundation Community Workshop, 2069 
and conducted public meetings in three regions regarding adaptation efforts and activities of the 2070 
Council on Environmental Quality. NOAA is already providing experimental seasonal sea-level 2071 
forecasts for the Hawaiian Island region. 2072 

  2073 
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Societal Challenge 3: Sustainability of Marine Ecosystems 2074 
Goal  2075 
The nation’s fisheries resource managers and other decision 2076 
makers have access to, and sufficient knowledge to apply, the 2077 
best available information to manage large marine ecosystems 2078 
in a changing climate. 2079 

Overall Outcome 2080 
Federal, tribal, state, and local fisheries resource managers 2081 
prepare for, and respond to, the impacts of climate on large 2082 
marine ecosystems through improved understanding of how 2083 
changes in climate can alter ocean circulation and composition, 2084 
and how such changes in ocean properties impact living marine 2085 
resources. 2086 

Demand for Services 2087 
Climate change is clearly impacting ocean ecosystems but how 2088 
these changes are impacting the ocean food chain is poorly 2089 
understand. NOAA has statutory responsibility for:  2090 

• Conserving 519 fish stocks or stock complexes under 2091 
the reauthorized Magnuson-Stevens Fishery 2092 
Conservation and Management Act 2093 

• Managing species and populations identified as 2094 
threatened, endangered, or of concern under the 2095 
Endangered Species Act 2096 

• Protecting marine mammals identified under the Marine 2097 
Mammal Protection Act  2098 

• Designating and managing national marine sanctuaries 2099 
under the National Marine Sanctuaries Act  2100 

• Managing marine national monuments under the 2101 
Antiquities Act 2102 

• Managing in partnership with states national estuarine 2103 
research reserves and developing coastal management 2104 
plans under the Coastal Zone Management Act  2105 

• Preserving coral reefs under the Coral Reef 2106 
Conservation Act  2107 

• Coordinating research and monitoring of ocean 2108 
acidification under the Federal Ocean Acidification 2109 
Research and Monitoring Act 2110 

When making determinations related to the National 2111 
Environmental Policy Act or the Endangered Species Act, court 2112 
rulings have required natural resource management agencies to 2113 
include climate information in their portfolios of “best available 2114 

What is the NCS role? 

In 2008, U.S. commercial seafood industry 
supported approximately 1.5 million full- 
and part-time jobs and generated $104 
billion in sales impacts and $45 billion in 
income impacts. An upper bound 
estimate of the total economic activity of 
U.S. marine sectors associated with the 
Northeast Shelf Large Marine Ecosystems 
alone is $339 billion, including a “value-
added” impact of $209 billion. 
Employment in this sector is estimated to 
be on the order of 3.6 million people. 

NOAA has a stewardship responsibility to 
conserve and manage marine resources. 

“The ocean, our coasts, and the Great 
Lakes provide jobs, food, energy 
resources, ecological services, 
recreation, and tourism opportunities, 
and play critical roles in our Nation's 
transportation, economy, and trade, 
as well as the global mobility of our 
Armed Forces and the maintenance of 
international peace and security”  

– US President Barack Obama, 
Executive Order “Stewardship of the 
Ocean, Our Coasts, and the Great 
Lakes.”  

“Marine species were the first to be listed 
as threatened species due to physical 
stresses that are clearly related to 
variability and change in the climate 
system.” 
– Federal Register 2006 

The NCS will provide the information 
needed to manage the Nation’s resources 
regarding near- and long-term observed 
and projected changes in marine and 
freshwater associated with rising water 
temperatures, as well as related changes 
in ice cover, salinity, circulation, and other 
factors important to biological systems. 
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science.” The Interim Report of the Interagency Ocean Policy Task Force identified “Resiliency 2115 
and Adaptation to Climate Change and Ocean Acidification” as a priority area. 2116 

Capabilities 2117 
NOAA activities provide a wealth of capabilities, data, and expertise related to understanding 2118 
climate and marine ecosystems; considerable efforts to advance this understanding are already 2119 
underway across a range of programs and line offices. Relevant physical, chemical, and 2120 
biological observation and monitoring capabilities are provided primarily by the National Marine 2121 
Fisheries Service, National Ocean Service, NOAA Climate Service, Office of Oceanic and 2122 
Atmospheric Research, and National Weather Service. NOAA Climate Service, Office of 2123 
Oceanic and Atmospheric Research, and National Weather Service provide leadership in 2124 
modeling, prediction, and projection of climate states to support climate-marine ecosystem 2125 
studies. NOAA is involved in cooperative activities of numerous state and federal agencies, 2126 
governance councils, and Integrated Ocean Observations System Regional Associations. NOAA 2127 
also works with Sea Grant, Fishery Management Councils, NMFS Regional Offices, state 2128 
resource agencies, and universities. Examples of climate and sustainability of marine ecosystems 2129 
efforts already underway include: 2130 
 2131 

• Use of opportunistic monitoring of conditions and outlooks for ocean circulation, nutrient 2132 
fluxes, and freshwater flows to assess potential impacts on large marine ecosystems 2133 

• Ad hoc assessments of the role of climate in the collapse and closure of commercial 2134 
marine fisheries. 2135 

Strategy 2136 
The Sustainability of Marine Ecosystems effort will build upon existing activities in observation, 2137 
research, and modeling performed by NOAA and its partners to provide a critical capability 2138 
within the NOAA Climate Service. The NCS will create a program of coordinated and sustained 2139 
observing systems staged for individual large marine ecosystems and support development of 2140 
integrated physical-biological models. Resulting products will inform and support an ecosystem 2141 
approach to management and decision-making and serve as a critical input for integrated 2142 
ecosystem assessments. 2143 

What the NCS Will Do 2144 
The NCS will focus on developing and prototyping forecasts and compiling assessments of 2145 
living marine resources to identify climate impacts on large marine ecosystems in support of 2146 
experimental ecosystem-based management. Specifically, the NCS will: 2147 

• Provide information for public, private, and government resource management agencies 2148 
on the role of ocean circulation, nutrient fluxes, and freshwater runoff on large marine 2149 
ecosystems to inform them of how changes in climate can impact ocean ecosystem food 2150 
webs 2151 

• Collaborate with resource managers to produce and evaluate regional predictions and 2152 
projections of changes in climate that impact physical and chemical properties of the 2153 
ocean, including freshwater conditions that impact anadromous species (those that live in 2154 
the ocean, but swim into fresh water for breeding) and coastal habitats linked to large 2155 
marine ecosystems 2156 
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• Provide regular and systematic explanations of climate-related ocean, coastal, and 2157 
terrestrial impacts on large marine ecosystems and attribution in terms of long-term 2158 
global human-induced change and natural variability 2159 

Table B.3 shows examples of new efforts, identifies example user groups, and provides an 2160 
outline of how the three core capabilities will be brought to bear on the Sustainability of Marine 2161 
Ecosystems societal challenge.   2162 
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 2163 

 2164 
Why the NCS will be Successful 2165 
NOAA has developed a detailed implementation plan for maintaining and evolving coordinated 2166 
and sustained observing systems, integrated regional and global climate modeling, and coupled 2167 
physical-biological ecosystem modeling. The program will use existing and new observation 2168 
methods and technologies, including moored buoys, gliders, and acoustic ship surveys in 2169 
coordination with other observing programs and initiatives, especially the West Coast regional 2170 
ocean observing associations and advanced sampling technologies.  2171 

NOAA and its partners have developed methods to downscale global climate model predictions 2172 
and projections to a scale that they can resolve ocean processes that impact large marine 2173 
ecosystems and their populations, and to project the economic and societal impacts of such 2174 
changes in such processes on coastal communities. The NCS will develop predictive ecosystem 2175 
models that incorporate climate impacts to enable resource managers to maintain, conserve, and 2176 
recover stocks and populations and their ecosystems in a changing climate. Collaborations 2177 

Table B.3. Examples of new NCS service deliverables and user groups and how the core 
capabilities contribute. 

Societal Challenge: Sustainability of Marine Ecosystems 
Contributions from Core Capabilities 

Examples of New 
Efforts 

Example User 
Groups 

Observing Systems, 
Data Stewardship, & 
Climate Monitoring 

Understanding & 
Modeling 

Integrated Service 
Development and 
Decision Support 

• Skillful anomalous 
ocean circulation, 
nutrient fluxes, and 
freshwater flow 
outlooks based on 
an understanding 
of the 
environmental 
conditions 
impacting large 
marine ecosystems 

• Ongoing and 
continuous 
assessments of the 
impacts of a 
changing climate 
on large marine 
ecosystems to 
inform resource 
managers of the 
needs for short-
term management 
versus long-term 
adaptation 

• National Marine 
Fisheries Service 

• Coastal states’ 
agencies  

• National Ocean 
Service  

• Fish and Wildlife 
Service, U.S. 
Bureau of 
Reclamation  

• Fisheries 
management 
councils 

• State and local 
communities 

• Commercial and 
recreational 
fisheries 
industries 

• Observations of 
weather and 
physical 
parameters of the 
ocean on scales 
pertinent to 
organisms 

• Maintenance of 
Climate Data 
Records 

• Water mass 
surveys, Argo 
floats, cruise 
Surveys  

• Coastal survey and 
open ocean 
acidification 
monitoring 

• Develop an Earth 
system modeling 
capability to 
predict and project 
physical 
(temperature, 
salinity, currents, 
eddies, fronts, 
stratification, 
upwelling) and 
chemical (carbon, 
partial pressure of 
carbon dioxide, pH, 
and nutrients) 
properties of the 
ocean at scales 
relevant for the 
management of 
large marine 
ecosystems 

• Ongoing 
assessments of 
the roles of long-
term global 
change and 
natural 
variability in 
ocean and 
coastal 
phenomena 
impacting large 
marine 
ecosystems 
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facilitated by the NCS will result in availability of computational resources necessary to run 2178 
super-ensemble climate model projections at the fine spatial and temporal resolutions needed to 2179 
resolve changes in coastal and near-shore ocean conditions. 2180 

Engagement activities supporting sustainability of marine ecosystems include development of 2181 
partnerships through active participation in the following groups: 2182 

• Interagency Working Group on Ocean and Coastal Mapping (IWGIOCM) 2183 
• Interagency Working Group on Ocean Acidification (IWG-OA) 2184 
• Ocean Research and Resources Advisory Panel (ORRAP) 2185 
• USCCSP Ecosystem Interagency Working Group 2186 
• West Coast Governors' Agreement on Ocean Health (and similar groups) 2187 
• Governors Mid-Atlantic Council on Oceans 2188 
• Coastal States Organization (CSO) Climate Change Work Group 2189 
• Non-governmental organizations such as National Fish and Wildlife Foundation 2190 
• National Coalition for Marine Conservation 2191 
• California Ocean Science Trust 2192 
• The Exploratorium 2193 
 2194 

NOAA also supports sustainability of marine ecosystems through work with federal agencies 2195 
including the Department of Interior, U.S. Army Corps of Engineers, and U.S. Forest Service on 2196 
National Environmental Policy Act issues and Endangered Species Act determinations, as well 2197 
as with tribal, state, and local resource management agencies, academic institutions, 2198 
nongovernmental organizations, and other entities.  2199 

A signature example of NOAA’s collaborative activities is their 60-year support of California 2200 
Cooperative Oceanic Fisheries Investigations (CalCOFI) Hydrographic Data and Monitoring 2201 
program, facilitated through participation in surveys, scientific research, and communication of 2202 
results.  2203 

NOAA has organized and participated in multi-agency, interdisciplinary workshops addressing 2204 
the impacts of climate on marine ecosystems and resource management. These include:  2205 

• Applying IPCC-class Models of Global Warming to Fisheries Prediction 2206 
• Biennial Ocean Climate Summit 2207 
• Climate Effects on California Current Ecosystems 2208 
• NOAA Climate and ESA workshop 2209 
• NOAA Workshop on Strengthening Capacity to Address the Impacts of Climate Change 2210 

on Coastal Communities and Ecosystems 2211 
• Planning Coordinated Research on Ecosystems, Climate, and Policy in the Northeast 2212 

NOAA has also produced workshop reports such as Incorporating Climate Change into NOAA's 2213 
Stewardship Responsibilities for Living Marine Resources and Coastal Ecosystems: A Strategy 2214 
for Progress. 2215 

2216 
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Societal Challenge 4: Changes in the Extremes of Weather and Climate 2217 
Goal 2218 
The public, decision makers, and policymakers apply the 2219 
best information available to help them anticipate, 2220 
prepare for, and adapt to ongoing changes in climate 2221 
extremes and their regional impacts. 2222 

Overall Outcome 2223 
Society has ongoing access to easy-to-use information 2224 
that helps them prepare for and adapt to climate 2225 
extremes (including changes in frequency, intensity, 2226 
seasonality, and geographical distribution of weather 2227 
events). 2228 

Demand for Services  2229 
Climate and weather extremes such as heat and cold 2230 
waves, heavy rain events, droughts, tornadoes, 2231 
lightening, storm surge, snowfall, windstorms, hail, 2232 
freezing rain, tropical and extratropical cyclones 2233 
profoundly affect society and the environment, resulting 2234 
in loss of life, property, and natural habitat. Planning for 2235 
future infrastructure relies on reliable estimates of 2236 
probabilities of future extremes in a changing climate. 2237 
Compelling scientific evidence shows that the nature of 2238 
extreme events is altered by climate variations and 2239 
change. Future changes in extremes will present society 2240 
with some of its most serious challenges. Therefore, 2241 
decision makers are demanding improved information on 2242 
how changes in climate may influence future extremes, 2243 
especially at the scales where preparedness and 2244 
adaptation decisions will be made. 2245 

Capabilities 2246 
NOAA and its partners’ existing capabilities span the 2247 
range of observing, monitoring, analysis, and modeling 2248 
activities necessary to develop predictions of climate 2249 
extremes on time scales from weeks to centuries. 2250 
Relevant observation, monitoring, and process study 2251 
capabilities are distributed primarily among NOAA 2252 
Climate Service, Office of Oceanic and Atmospheric 2253 
Research, National Environmental Satellite, Data, and 2254 
Information Service, and National Weather Service; 2255 
while NOAA Climate Service, Office of Oceanic and 2256 
Atmospheric Research, and National Weather Service, 2257 
provide leadership in the modeling, prediction and 2258 
projection of climate extremes. Examples of current 2259 

What is the NCS role? 

The direct impact of extreme weather and climate 
events on the U.S. economy is substantial. The U.S. 
has sustained 96 weather-related disasters over 
the past 30 years in which overall damages/costs 
reached or exceeded $1 billion. The total 
normalized losses for the 96 events exceed $700 
billion. (NOAA National Climatic Data Center) 

NOAA has a mission responsibility to provide 
environmental information to protect life and 
property, and to better manage risks and 
opportunities associated with a variable and 
changing climate. Adaptation planning will depend 
on the service’s ability to skillfully predict and 
project seasonal to multi-decadal regional weather 
and climate extremes.  

A USGCRP summary of activities identified NOAA 
as the lead agency to address and advance the 
Nation’s capabilities to observe, understand, 
model, predict, and communicate information on 
changes in weather and climate extremes. 

Some extreme climate events will become more 
frequent, more widespread, and/or more intense 
during the 21st century and have the potential to 
cause large impacts. (IPCC 2007) 

The NCS will work to provide such information in a 
framework useful for adaptation decisions in the 
near- and long-term planning horizons.  

The CCSP SAP 3.3 Weather and Climate Extremes 
in a Changing Climate and the forthcoming IPCC 
Special Report on Managing the Risks of Extreme 
Events and Disasters to Advance Climate Change 
Adaptation (SREX) concur that all sectors of the 
economy and the environment will be impacted 
and changes in climate will change the nature of 
extreme events.  

Practices and decision rules for building bridges, 
implementing zoning rules, etc, assume a 
stationary climate with a similar patterns of 
variation and the same probabilities of extreme 
events. The assumption of stationarity is no longer 
valid. (NRC 2009) 
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efforts to understand and predict climate extremes include: 2260 

• U.S. Hazards Assessment for temperature, precipitation, wind, soil, and wildfire based on 2261 
3–5 day to seasonal forecasts 2262 

• Hurricane seasonal outlooks and experimental projections of changes in tropical cyclone 2263 
intensity and frequency 2264 

• The U.S. Climate Extremes Index (CEI), which quantifies observed changes and 2265 
tendencies in climate extremes within the contiguous United States 2266 

• Probable maximum precipitation climatologies used for state and municipality water run-2267 
off design standards 2268 

Strategy 2269 
To improve the monitoring, modeling, and predicting of extremes in a changing climate, the 2270 
NCS will focus effort on improved understanding and more realistic simulation and prediction of 2271 
climate system processes that modulate extreme events on local, regional, and national scales. 2272 
The NCS will use an iterative engagement process to optimize development and delivery of 2273 
climate extremes information products and services. Rigorous documentation of the 2274 
teleconnections between large-scale features of climate, such as common sea-surface 2275 
temperature patterns or modes of atmospheric circulation, and the frequency or magnitude of 2276 
regional to local climate extremes will be used to develop opportunities for early warning 2277 
information systems through monitoring of observed conditions and development of predictive 2278 
capabilities that can be incorporated in climate model predictions and projections. Attribution 2279 
reports for extreme events that explain not only what happened, but why, along with an 2280 
estimation of the likelihood of future occurrence will be used to help decisions makers plan for 2281 
the future. 2282 

What NCS Will Do 2283 
The effort will focus on filling gaps in current NOAA capabilities to observe, understand, model, 2284 
predict, and communicate about extreme events in a changing climate system. This work will 2285 
inform development of future early warning information systems that can enhance societal 2286 
capabilities to prepare, plan, and invest wisely in modernizing infrastructure in risk-prone areas. 2287 
The NCS will work with resource and emergency managers to understand their needs for 2288 
information on climate extremes. NOAA and its partners will produce regional assessments of 2289 
trends, provide expert judgments of future patterns, and perform attribution studies for high-2290 
profile extreme events, and develop and deliver hazards assessments for the U.S. that extend 2291 
current two-week outlooks to monthly, seasonal, interannual and decadal timescales.  2292 

Table B.4 shows examples of new efforts, identifies example user groups, and provides an 2293 
outline of how the three core capabilities will be brought to bear on the Changes in the Extremes 2294 
of Weather and Climate societal challenge.  2295 
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 2296 

Table B.4. Examples of new NCS service deliverables and user groups and how the core 
capabilities contribute. 

Societal Challenge: Changes in the Extremes of Weather and Climate 
Contributions from Core Capabilities 

Examples of New Efforts Example User 
Groups 

Observing Systems, 
Data Stewardship, & 
Climate Monitoring 

Understanding & 
Modeling 

Integrated Service 
Development and 
Decision Support 

• An early warning 
system for heat events 
featuring local 
information on the risk 
of heat waves from a 
season to multiple 
decades for planning 
and adapting to 
changes in the 
frequency and intensity 
of these events 

• Probabilistic seasonal 
to multiyear hurricane 
outlooks and multi-
decadal projections of 
tropical cyclone 
intensity and frequency 

• Probabilistic outlooks of 
climate extremes on a 
range of timescales at 
regional to national 
scales 

• Updated suite of 
extreme event 
monitoring products 
(heavy rainfall 
frequency, air freeze, 
and other extreme 
indices) 

• Predictions of surface 
ozone levels and 
particulate matter 
responsible for air 
quality in a changed 
climate and ability to 
predict the possible 
influences of additional 
stressors, such as forest 
fire, on air quality in the 
future 

 

• Public and 
private sector 
emergency 
managers  

• State and 
local officials  

• Energy 
industry 

• Built and 
natural 
resource 
managers  

• City planners  
• Insurance 

industry 

• Augment extreme 
event monitoring 
products to ensure a 
climate quality 
record and that the 
observations 
support 
development of a 
process 
understanding and 
assess predictability 

• Conduct 
research to 
understand key 
physical 
processes that 
modulate 
extreme events 
on regional and 
national scales 

• Assess the 
current 
generation of 
climate models 
to predict and 
project regional 
climate extremes 

• Develop 
techniques to 
transform model 
predictions of 
large-scale 
features of 
climate such as 
sea-surface 
temperature 
patterns or 
modes of 
atmospheric 
circulation into 
estimates of 
changes in the 
frequency or 
magnitude of 
regional to local 
climate extremes 

 

• Develop tools 
and processes to 
effectively 
communicate 
climate extremes 
information such 
as operational 
extreme event 
monitoring, 
prediction, 
projection, and 
assessment 
products to data 
and services and 
climate 
dashboard 
components 
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Why the NCS will be Successful 2297 
Improved predictions of tropical sea-surface temperatures from coupled ocean-atmosphere 2298 
models will enable more accurate forecasts of the frequency and intensity of tropical cyclones on 2299 
seasonal-to-decadal timescales. Improvements in the ability of coupled climate models to 2300 
simulate and predict intra-seasonal climate phenomena, such as the Madden-Julian Oscillation or 2301 
Arctic Oscillation and their impacts, will enable new types of probabilistic extreme event 2302 
outlooks. Current experimental efforts using coupled climate models to provide seasonal 2303 
outlooks of temperature and precipitation extremes show promise and indicate the potential for 2304 
improved forecast skill when extending these efforts to longer timescales and to an expanded 2305 
suite of climate extremes. The NCS will have the computational resources to run super-ensemble 2306 
climate model projections at the fine spatial resolutions needed to resolve changes in the 2307 
frequency and intensity of climate extreme events. 2308 

Examples of engagement activities supporting the development of efforts to address the Changes 2309 
in the Extremes of Weather and Climate societal challenge build on results from workshops such 2310 
as the Weather and Climate Extremes in a Changing Climate WCRP-UNESCO Workshop on 2311 
metrics and methodologies of estimation of extreme climate events as well as practical 2312 
engagement with other federal agencies and state and local governments. For example, the 2313 
NOAA-USGS Debris-Flow Warning System—Final Report (Circular 1283) was a joint 2314 
implementation plan developed by NOAA’s Oceanic and Atmospheric Research and the 2315 
National Weather Service to support the U.S. Geological Survey (USGS) in the advancement of 2316 
the science of extreme precipitation events, including implementing improved operational 2317 
weather forecasts and providing better models of the debris flow events. Similarly, NOAA is 2318 
cooperating in the USGS’ Multi Hazards Demonstration Project (MHDP) in preparing a new 2319 
emergency-preparedness scenario, called ARkStorm, to address massive U.S. West Coast storms 2320 
analogous to those that devastated California in 1861–62. NOAA has organized and participated 2321 
in multi-agency, national and international interdisciplinary workshops as part of the WMO 2322 
Global Climate Observing Systems, the Aspen Global Change Institute workshop on Weather 2323 
and Climate Extremes in a Changing Climate, and the World Climate Research 2324 
Programme/United Nations Educational, Scientific and Cultural Organization Workshop on 2325 
metrics and methodologies of estimation of extreme climate events. 2326 

 2327 

2328 
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What is the NCS role? 

Activities will build upon existing 
capabilities of observations, 
monitoring, regional assessments, 
process studies, and modeling. 

Initial foci areas are greenhouse 
gases, climate and air quality, clouds 
and aerosols, black carbon aerosols. 

Other line offices of NOAA will be 
actively engaged, especially OAR, 
NOS, NWS. 

NOAA will coordinate with US 
agencies bilaterally and through 
USGCRP with OSTP guidance. 

Drivers include UNFCCC, S.1539, S. 
1733, HR.2454, NRC Reports on 
GHGs and Climate Change, Calif. 
AB32, RGGI, GEO, GCOS, WMO. 

Societal Challenge 5: Informing Climate Policy Options 2329 

Goal 2330 
Provide sound science for policies, plans, and strategies related to 2331 
climate change.  2332 

Overall Outcome 2333 
Ensure that decision makers have the information they need and 2334 
the ability to use it effectively to successfully implement and 2335 
manage options for mitigating climate change.  2336 

Demand for Services 2337 
Climate policy relevant to human-induced climate change 2338 
requires understanding of climate forcing agents and their 2339 
impacts, and the relative costs and benefits of reducing these 2340 
agents. Implementing effective climate change mitigation actions 2341 
will require accurate quantification of emissions and related 2342 
processes that determine climate forcing at various locations in 2343 
the present and the future, including the ensuing impacts.  2344 

Decision makers at regional, tribal, national, and international 2345 
levels must determine whether, and to what extent, human 2346 
emissions of greenhouse gases, aerosols, and other constituents 2347 
that lead to climate forcing should be managed. The NCS will 2348 
provide trustworthy, research-based, traceable information on 2349 
which decision makers can base their choices. To this end, NOAA will enhance observations, 2350 
improve modeling, advance understanding of climate responses to changes in emissions, and deliver 2351 
specific end-to-end products of value to society. Near-term opportunities include, but are not limited 2352 
to:  2353 

• Evaluating expected climate change and the likely impacts of various actions 2354 
• Providing information needed for future greenhouse gas management strategies 2355 
• Linking climate change with other environmental issues such as air quality  2356 
• Addressing major climate uncertainties associated with aerosols, clouds, and water vapor  2357 
• Understanding the impacts of black carbon emissions on Earth’s climate 2358 

Capabilities 2359 
NOAA’s world-class capabilities span the observing, monitoring, process research, analysis, and 2360 
numerical modeling necessary to develop the needed understanding and a predictive capability 2361 
for informing society of climate policy options as described in the core capabilities.  2362 

What the NCS Will Do 2363 
NOAA will use its core capabilities and partnerships to develop and deliver information and services 2364 
to inform climate policy options. Specific activities include: 2365 

• Synthesize current scientific understanding of the net human-induced forcing and 2366 
feedbacks from emissions of greenhouse gases and aerosols and other effects of human 2367 
activity  2368 
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• Develop and deliver enhanced estimates of the sources, sinks, and impacts of human-2369 
induced forcing at the space and time scales needed to assess the costs and benefits from 2370 
emission changes  2371 

• Improve representations of assimilation and transport in reanalysis models of greenhouse 2372 
gases and other climate forcing agents through enhanced observations and modeling 2373 

• Develop and apply datasets, coupled climate-regional air quality models, and process 2374 
insights to evaluate impacts of potential air quality management decisions on climate 2375 

• Advance the knowledge base on aerosols, clouds, and water vapor through field, 2376 
laboratory, and modeling studies, and provide improved model simulations of related 2377 
physical processes and changes in the climate system 2378 

• Quantify global and regional climate forcing by black carbon, linking emission sources 2379 
with their regional impacts 2380 

Table B.5 shows examples of new efforts, identifies example user groups, and provides an outline of 2381 
how the three core capabilities will be brought to bear on the Informing Climate Policy Options 2382 
societal challenge. 2383 

  2384 
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 2385 

  2386 

Why the NCS will be Successful 2387 
NOAA has already developed and delivered successful prototypes of some of these services. For 2388 
example, Carbon Tracker and other products currently provide global distributions, trends, and fluxes 2389 
for some greenhouse gases and other climate-forcing agents. Additionally, NOAA will build on 2390 
improved measurements and understanding of global and regional trends in stratospheric ozone and 2391 
ozone-depleting substances that affect the recovery of the ozone layer and new research to quantify 2392 
climate forcing of aerosols, including air pollution, dust, and black carbon. Procurement of a high-2393 
performance computing system will provide a key platform to characterize and quantify climate 2394 
variations and change. Tasks facilitated by this resource will include long-term simulations using 2395 
better and improved global climate models that include interactive atmospheric chemistry and 2396 

Table B.5. – Examples of new NCS service deliverables and user groups and how the core 
capabilities contribute. 

Societal Challenge: Informing Climate Policy Options 
Contributions from Core Capabilities 

Examples of New 
Efforts 

Example User 
Groups 

Observations, Data, 
and Monitoring 

Understanding & 
Modeling 

Integrated Service 
Development and 
Decision Support 

• Quantification of 
the sources and 
impacts of black 
carbon on climate 
to assess 
potential gains 
from emission 
regulations 

• Provide relevant 
and accurate 
information in 
usable and 
understandable 
forms, on 
regional and 
sectoral scales, to 
inform 
greenhouse gas 
management 
options 

• Policy makers 
• Energy industry  
• EPA, DOE, State 

Department 
• State and local 

agencies  

• Substantially 
increase the 
number of 
locations and 
frequency of 
greenhouse gas 
observations 

• Develop an 
enterprise-level 
data storage and 
retrieval system 

• Synthesize current 
scientific 
understanding of 
the net human-
induced forcing and 
feedbacks from 
emissions of 
greenhouse gases 
and aerosols and 
other effects of 
human activity 

• Improve 
representations of 
assimilation and 
transport in 
reanalysis models 
for greenhouse 
gases and other 
climate forcing 
agents 

• Develop a coupled 
climate-regional air 
quality model 
system suitable for 
policy and strategy 
assessments 

 

• Develop tools and 
processes to 
effectively 
communicate 
estimates of 
sources, sinks, and 
impacts of 
anthropogenic 
forcing at a range 
of temporal and 
spatial scales. This 
information can be 
used by nations, 
states, localities 
and other entities 
to assess potential 
mitigation effects 
from emission 
regulations 
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aerosols and Earth system modeling to determine the fate of human-induced carbon as they are 2397 
deposited in the land and oceans. The science is at a level of maturity that can deliver these 2398 
information products.  2399 

Engagement activities that support Informing Climate Policy Options include the development of 2400 
partnerships through groups such as U.S. North American Carbon Program (NACP), Steering Group 2401 
at the U.S. Carbon Cycle Science Program, the Atmospheric Composition Interagency Working 2402 
Group, Scientific Assessment Panel of the United Nations Montreal Protocol on the ozone layer and 2403 
the Air Quality Research. NOAA collaborates with DOE, EPA, NSF, NASA, academic institutions, 2404 
and others that have expertise, programs, and activities dealing with various aspects of informing 2405 
mitigation options. NOAA's ability to provide an end-to-end system for transitioning science to 2406 
service is proven by the "Virtual Ozone Service" that NOAA has provided over the past three decades 2407 
in identifying, explaining, and providing solutions for the stratospheric ozone layer depletion. 2408 
NOAA’s leadership in engaging science and decision makers has been demonstrated through Ozone 2409 
science and assessments, Carbon Tracker, the CalNex study in California to simultaneously address 2410 
climate and air quality, and participation in international assessments such as IPCC, WMO/UNEP, 2411 
and CCSP/USGCRP assessments. NOAA has also organized and participated in multi-agency, 2412 
interdisciplinary workshops in the areas of climate forcings and atmospheric ozone. 2413 

 2414 
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Appendix C: Alignment with National Academy Recommendations 2415 
Implementation of the NOAA Climate Service will directly address many recommendations 2416 
presented in five recent U.S. National Academy of Sciences (NAS) reports focused on the role of 2417 
the federal science and services in informing decisions as climate changes, and will address 2418 
recommendations from the America’s Climate Choices reports.   2419 

1. NRC. 2009. Restructuring Federal Climate Research to Meet the Challenges of Climate 2420 
Change. Washington, D.C.: The National Academies Press. (V. Ramanathan, Chair) 2421 

2. NRC. 2009. Informing Decisions in a Changing Climate. Washington, D.C.: The 2422 
National Academies Press. (R. Correll, Chair) 2423 

3. NRC. 2010. ACC: Informing an Effective Response to Climate Change. Washington, 2424 
DC. National Academies Press. (D. Liverman and P. Raven, Co-Chairs) 2425 

4. NRC. 2010. ACC: Advancing the Science of Climate Change. Washington, DC. National 2426 
Academies Press. (P. Matson, Chair) 2427 

5. NRC. 2010. ACC: Adapting to the Impacts of Climate Change. Washington, DC. 2428 
National Academies Press. (K. Jacobs and T. Wilbanks, Chairs) 2429 
 2430 

Examples of how the NCS will address some of the recommendations in the NAS reports 2431 
include: 2432 

• The NCS Vision and Strategic Framework recognizes the central role of user needs and 2433 
importance of shared learning in the co-production of knowledge (per recommendations 2434 
in NRC reports 1, 2, and 3). 2435 

• The NCS framework is designed to build connections and collaborations across 2436 
disciplines and organizations (per recommendations in NRC report 2). 2437 

• Establishment of the NCS, combined with the development and strengthening of critical 2438 
partnerships with federal, state, tribal, local, and other entities, will be an important first 2439 
step in coordinating efforts to provide climate services routinely to decision makers (per 2440 
recommendations in NRC reports 1 and 3). 2441 

• The NCS strategy recognizes the need to expand and maintain a climate observing and 2442 
monitoring system that spans the physical, biological, and social systems and to support 2443 
the interdisciplinary research on adaptation, mitigation and vulnerability required to 2444 
develop decision-support resources (per recommendations in NRC reports 1, 2, and 4). 2445 

• The NCS will enhance ongoing international efforts to collect, share and analyze climate 2446 
observations, model predictions and projections, biophysical and socioeconomic states 2447 
and trends, international policies, response options, and climate impacts (per 2448 
recommendations in NRC reports 1, 3, 4, and 5). 2449 

• The NCS focus on the five NCS Societal Challenges directly address suggestions to focus 2450 
on integrated scientific-societal issues to facilitate integration and to pursue cross-cutting 2451 
climate science to inform societal responses to changes in climate (per recommendations 2452 
in NRC reports 1 and 3). 2453 

• The NCS efforts to link science to decision making will depend on application research, 2454 
prototyping and diffusion of decision-support resources accompanied by clear guidance 2455 
on strengths and limitations (per recommendations in NRC report 4). 2456 
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• The NCS will strengthen the understanding and modeling core capability to support 2457 
development of next-generation Earth system models and the application of these models 2458 
to improve climate attribution and the prediction of high-impact regional climate events 2459 
(per recommendations in NRC reports 1 and 4). 2460 

• The NCS will expand the role of boundary organizations and adaptation research as part 2461 
of an overall effort to develop regional decision-support services to inform adaptation and 2462 
mitigation options (per recommendations in NRC reports 1, 2, 4, and 5). 2463 

• The NCS will use Climate Science Assessments and Needs Assessments within a larger 2464 
international and national assessment context as primary mechanisms to help clarify the 2465 
nature, causes, risks, and costs of current and expected climate impacts (per 2466 
recommendations in NRC reports 1 and 5). 2467 

• The NCS will coordinate with its federal partners to provide policy makers with regular 2468 
communications of new scientific insights assessing the state of, and expected changes in, 2469 
the climate system, and addressing relevant response options (per recommendations in 2470 
NRC report 1). 2471 

• The NCS will use a decision-making framework for prioritizing the portfolio of NCS 2472 
activities that balances feasibility and fit of activities relative to the NCS mission with the 2473 
potential level of impact (per recommendations in NRC report 4). 2474 

• The NCS will participate in the development of a national task force to develop a 2475 
coordinated strategy to improve climate change education and communication (per 2476 
recommendations in NRC report 4).2477 
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Appendix D: Alignment with NOAA Next Generation Strategic Plan 2478 
Delivering services to support the five societal challenges will also support NOAA’s Next 2479 
Generation Strategic Plan (NGSP). The following tables provide examples of how the core 2480 
capabilities (represented as icons) and the societal challenges each support the NGSP. 2481 

Icon Core Capability represented 

 
Understanding and Modeling 

 
Observing Systems, Data Stewardship, and Monitoring 

 
Integrated Service Development and Decision Support 

 2482 

Figure D.1. How the NCS will contribute to NGSP Objective 1: Improved scientific 2483 
understanding of the changing climate system and its impacts 2484 

 2485 

 2486 

  2487 
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Figure D.2. How the NCS will contribute to NGSP Objective 2: Integrated assessments of 2488 
current and future states of the climate system that identify potential impacts and inform 2489 
science, services, and decisions 2490 

2491 
  2492 
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Figure D.3. How the NCS will contribute to NGSP Objective 3: Mitigation and adaptation 2493 
efforts supported by sustained, reliable, and timely climate services 2494 

  2495 
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Figure D.4. How the NCS will contribute to NGSP Objective 4: A climate-literate public that 2496 
understands its vulnerabilities to a changing climate and makes informed decisions 2497 

 2498 
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