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A few years ago, no one would have expected the depth of economic turmoil that we have been through since the world financial system faltered and the global economy sank into a deep recession.  Economic recovery and job creation are clearly one of the nation’s greatest challenges.  And while energy security and sustainability have been concerns for some time, the combination of changing energy costs and the environmental consequences of energy use have elevated energy security and sustainability to a new level—particularly in the context of an economic recovery.  
Climate adds a considerable measure of complexity to these great challenges facing the nation.  We know much about the inexorable rise of global greenhouse gases and their current and potential impacts on the environment and on society.  But our level of uncertainty about many of these impacts is far too high, particularly at regional to local scales.  Our society’s ability to mitigate and adapt to a changing climate will require far greater knowledge of climate trends and well characterized predictions of their impacts than we currently can deliver.  At the same level, our ability to sustainably use and protect ocean and coastal resources will drive, in substantial measure, the prosperity, health, and safety of future generations—as will our ability to forecast and predict a wide range of environmental events, from hurricanes and tornados, to regional water supplies and harmful algal blooms along our coasts.  

All of these challenges entail problems at the intersection of society, economy, and ecology –where NOAA’s mission has its greatest impact. The job that NOAA does, in collaboration with its partners, has direct bearing on the nation’s most pressing long-term concerns.  In this respect, my optimism about the future is rooted in NOAA’s longstanding record of science, service, and stewardship.  Of course, we cannot tackle these complex challenges solely, or in a fragmented way.  However, through the concerted effort of NOAA and many other organizations, we can respond to them proactively and shape a better future for generations to come.  This is the purpose of NOAA’s Next Generation Strategic Plan.

This Plan conveys NOAA’s mission, the national and global challenges NOAA must address, a vision of the future to unify the agency and its stakeholders, the particular outcomes that NOAA aims to help society realize, and, consequently,  the actions that the agency must take to get there.  In conveying a common purpose and strategic direction for NOAA as a whole, this plan will provide the basis for organizational alignment—the positive reinforcement of activities across all organizational levels, from staff to senior executive, and out into our extended community of partners and collaborators. 
We knew that we could succeed in strategic thinking only if we fully engaged our staff and our stakeholders—the extensive community of partners and collaborators in the public, private, and university sectors that contribute, directly and indirectly, to NOAA’s mission.  Because a clear and persuasive strategy is one that motivates the entire organization and its extended community of partners, it must emerge from an informed, inclusive discussion about future outcomes and current capabilities, through which we can generate broad agreement on common challenges and opportunities.  
In 21 stakeholder forums across the country, a national forum in Washington, DC, as well as web-based engagement and idea generation, we took a fresh look with our staff and stakeholders at the major trends and challenges facing the nation to stimulate our best thinking on how NOAA might respond.  Not surprisingly, we found that climate change was the highest concern, followed by increasing human uses of natural resources (and the natural environment’s capacity to meet these needs).  We also learned that the challenges facing our stakeholders in the 21st century will require NOAA to develop three key capabilities: inter-organizational collaboration, new and emerging technologies, and a workforce not only of top-tier scientists, but also of science communicators and science managers.
Informed by our stakeholders, this plan represents our assessment of the highest priority needs for NOAA.  By design, it embodies the same values that underpin every aspect of the Obama administration: it is outcome-oriented; its development has been responsive and adaptive; and its execution will be inclusive, transparent, and accountable. It is a tool to make the activities of NOAA and its partners cohesive, purposeful, and accountable toward the outcomes that we all desire. The design of this strategic plan aligns our objectives for the near term with our strategic goals over the long term. This alignment ensures that all of our decisions are made with respect to a shared understanding of the future we hope to achieve and a shared understanding of the capabilities we have – or have to build – to get there.
Thank you for taking the time to engage in the development and implementation of NOAA’s strategy.  Your continued interest and involvement in NOAA is vital to the health of the agency, and to the health of our society, economy, and environment in a changing world.

Dr. Jane Lubchenco
Undersecretary of Commerce for Oceans and Atmosphere
NOAA’s Mission:  Science, Service, and Stewardship
People are intimately connected with the natural environment, and NOAA is at the center of that relationship. By improving our understanding of and ability to predict changes in the Earth’s environment, and by conserving and managing ocean and coastal resources, NOAA generates tremendous value for the nation and the world.  NOAA monitors and models the environment to forecast daily weather, warn us of hurricanes, tornados, and tsunamis, and support private enterprise with information necessary for sustainable economic growth.  NOAA is directly responsible for managing our nation’s fisheries, and for supporting the responsible management of coastal habitats and species.  NOAA is a global leader in understanding the processes by which ecosystems provide services crucial for human survival on Earth, in quantifying the values of these services, and in helping to educate businesses and federal, state and local decision makers about how the health of human society and the health of the environment are tightly coupled.  NOAA allows our nation to live prosperously and safely in a constantly changing and often threatening world.
NOAA’s Mission:  
To understand changes in weather, climate, oceans, and coasts, to share that understanding with others, and to use it to manage natural resources – all to meet our nation’s economic, social, and environmental needs
 

NOAA’s enduring mission is realized through its core science, service, and stewardship functions:
· Science:  discoveries and new knowledge of the oceans and atmosphere, ranging from the causes and consequences of climate change and the physical dynamics of convective storms to the dynamics of complex ecosystems and the ability to model and predict future states; 

· Service:  communication of data and information for others to use in their businesses, communities, and daily lives, including but not limited to weather conditions, forecasts, and warnings; climate predictions and projections; charts and navigational information; as well as an enormous range of earth observations and scientific data sets used throughout the public, private, and academic sectors; and 

· Stewardship:  direct use of that knowledge to protect people and the environment that sustains them, where NOAA exercises its direct authorities for regulating marine fisheries, protecting endangered marine species, restoring habitats, conserving marine sanctuaries and other protected places, and responding to emergencies and aiding in disaster recovery.

At the foundation of NOAA’s longstanding record of scientific, technical, and organizational excellence are its people.  Through talent, creativity, and commitment, NOAA’s employees have ensured continuity, reliability, and innovation in the diverse products and services valued by our many customers and stakeholders.  As NOAA executes its programs and plans for emerging requirements, it will continue to embody the high standards of science, service, and stewardship that have shaped the agency’s activities since its inception.  To this end, NOAA will be guided by four overarching principles for sustaining and enhancing the effectiveness of its workforce and programs, and the value they generate for the nation and the world: 

Scientific excellence and integrity:  Every dimension of NOAA’s work relies upon the best, most reliable scientific knowledge available and, therefore, demands open and honest discourse within a community of professionals.  As an honest broker, NOAA ensures that complex environmental policy choices are informed by the best available science. Without the highest-quality science and the most trusted scientists and engineers, it would be impossible for NOAA to generate and communicate the science that underpins NOAA’s current and future mission success.
Ecosystem thinking:  Social and natural systems are inextricably linked.  Human health, prosperity, and well-being depend upon the health and resilience of natural ecosystems.  Human activities modify the coupled human-natural systems. At the broadest level, NOAA seeks to advance holistic approaches to understanding and balancing human use, sustainability, and preservation of ecosystem resources and functioning.

Engagement and transparency:  NOAA can only achieve its mission objectives and value to society through transparent and positive engagement with stakeholders and partners. Collaboration, consultation, and communication define NOAA’s way of doing business. 
Service to the nation:  The most responsible allocation of finite federal resources is toward those products and services that our stakeholders need the most.  NOAA’s diverse mission functions should be focused on supporting the Administration’s efforts to address the nation’s greatest economic, environmental, and societal challenges.  This strategic plan itself exemplifies the agency’s commitment to concentrating its faculties where the nation’s needs are most urgent. 
We cannot and must not undervalue, in an organization as large and as multidisciplinary as ours, a shared understanding of the work we are here to do, the tools and resources we have at our disposal, and the values with which we perform our duties.  But we also must understand the purposes to which we are applying those tools, to make sure that we are prioritizing the most urgent needs over the long term.  And there is no shortage of urgent needs for NOAA to shoulder in on the major challenges facing the nation.
Confronting Change:  NOAA’s Vision and Goals for the Future

Today, changes are occurring to our oceans, coasts, atmosphere, land, economy, population, and social systems at a very rapid pace and at many levels—particularly the global level.  Over the next twenty years, for example, global population growth will continue to drive expanding demands for energy and food.  World energy demand is expected to grow by at least 25 percent and as much as 60 percent compared to today, and food demand is expected to rise by at least 40 percent.  The interactions between people and the global environment will determine the outcomes of society’s great predicaments—the availability and quality of fresh water, the stresses of urbanization of the coasts, the exploitation of ocean and coastal resources, and above all the pervasive effects of climate change on society and the environment. 
These changes will substantially alter social, ecological, and physical earth systems in the coming decades, raising profound questions for the nation.  Can we secure an economic future that is both prosperous and environmentally sound?  Can we spare future generations the potential calamities foretold by unchecked greenhouse gas emissions?  Can we improve public safety and security of our communities in the face of high-impact weather?  Can we both use and preserve the ocean and coastal ecosystem resources that the nation’s communities and economy depend upon?  NOAA has the scientific and technical expertise, the observing systems, the mandates, and the partners necessary to help the nation address the complex changes and challenges associated with a changing climate, uncertain weather, and overstressed ocean and coastal resources.  
Changes in Climate. Climate change is at the forefront of any discussion of long term trends and challenges facing NOAA and the nation.  Greenhouse gasses, aerosol emissions, and other anthropogenic influences continue to alter the climate with substantial impacts—many known, many unknown—to the environment, economy and society.  Climate-related changes include increased continental-average temperatures, melting sea ice, rising sea levels in many coastal locations, increased frequency of extreme heavy rainfall events, increased acidification in the oceans, lengthening of the growing season, increased storm frequency and intensity, affects on species migration patterns, earlier snowmelt, increased drought, and altered river flow volumes.  The impacts of a changing climate are regionally diverse and relevant across numerous sectors, including water, energy, transportation, forestry, coasts, fisheries, agriculture, ecosystems, and human health.  In some areas, such as the Arctic, the impacts of climate change affect the world and pose a serious threat to our planet. Climate change is projected to increase demand for water resources and exacerbate other human impacts on fisheries and marine ecosystems, such as over-fishing, habitat destruction, pollution, and excess nutrients in coastal waters.  Sea level rise is expected to amplify the effects of other coastal hazards, and rising temperatures are expected to increase invasions of non-native species. Climate change can also have a direct impact on commerce, transportation and the economy.  In the Arctic, retreating sea ice is opening access to regional oil and gas development, commercial fisheries expansion northward, and sea route for commerce and eco-tourism.  These changes have profound implications for society, underscoring the need for scientific information to aid decision makers in developing and evaluating options for mitigating future anthropogenic climate change as well as alternatives for adapting to a changing climate. 

Changes in Weather. Within changing climate patterns, the increasing concentration of people and businesses in weather-sensitive areas, such as coastlines, will elevate society’s vulnerability to even small changes in environmental conditions.  Hurricanes and  tsunamis take lives and damage property along coastlines because of strong winds, surge events, flooding, resulting debris flows, and infectious disease.  Winter storms can paralyze metropolitan areas for days.  Tornados result in  loss of lives and property inland, but at a more local –and unpredictable—scale.  Space weather events, predicted to peak over the next few years, can radically disrupt communications and electricity transmission.  Over the long term, population growth, urbanization, economic competitiveness, and climate change and variability will generate ever more demanding challenges to the health and well-being of ecosystems and communities. People who live along rivers and other inland waterways are facing increasing disruption because of more frequent and devastating flooding. Still others face extreme drought, straining municipal water supplies and putting the sustainability of entire businesses and communities at risk. Changing weather, water and climate conditions affect where industries build new plants and facilities to the sustainable development and generation of renewable energy and the efficiency and safety of the U.S. transportation system.  

Changes in the Ocean. Society’s vulnerability to changing climate and weather conditions will correspond with continued pressures on ocean and coastal resources, creating new challenges for sustainable resource management.  The continued concentration of populations along the coasts will contribute to increased competition and potentially overexploitation of Great Lakes, marine, and coastal resources.  Greater population density will further degrade habitat conditions and generate increasing demands for habitat conservation to ensure sustainable ecosystem services in the future.  Climate change impacts to the ocean—sea level rise, acidification, warming—will alter habitats and the relative abundance and distribution of species.  At the same time, growing demands for seafood will increase fishing pressure on habitats and over exploited species. Concerns about the ecological sustainability of seafood harvests as well as seafood safety will rise commensurately.  Depleted fish stocks are responsible for loss of jobs and economic opportunities along the coasts.  Increasing extinction rates are particularly alarming, as biodiversity is recognized as a fundamental component of ecosystems and species resilience.  

Changes on the Coasts. Collectively, these pressures will bear heavily on the nation’s coastal communities.  The complex interdependence of ecosystems and economies will grow with increasing pressure on land, marine and coastal resources for multiple uses.  Maritime-dependent economies will expand in all EEZ areas and coastal economies will be highly dependent on safe and efficient transportation of people and goods.  At the same time, they will be increasingly vulnerable to environmental disruptions, such as harmful algal blooms, that can weaken coastal economies and communities by killing fish and closing beaches.  Shifting patterns in weather and climate will result in coastal communities, urban centers, and economic sectors relying more heavily upon geospatial and other environmental information.  The nation’s profound need for alternative energy solutions will result in more competition for land and ocean resources, adding further pressure on habitats, while reducing carbon dioxide emissions and creating new jobs.  An increased understanding of environmental processes by business and communities could stimulate vibrant markets for weather, climate, and ecosystem information. 
One common thread ties each of these challenges together:  the intimate connection between people and the natural environment.  In every dimension, human well-being depends upon the health and resilience of natural ecosystems.  A healthy environment is a fundamental requirement for a healthy economy. The earth’s weather, climate, oceans, and coasts provide valuable services without which the economy, and life itself, would not be possible.  Similarly, human well-being requires preparing for and responding to hazards within these natural systems.  We are inextricably linked to our natural environment within a dynamic total ecosystem, which includes natural, social, and economic systems.  The future well-being of society as a whole will require understanding, predicting, and responding to changing climate, weather, ocean, and coastal conditions in ways that improve the long-term resilience of the total ecosystem.  

NOAA’s Vision: 
Resilience in the face of change – through revived fisheries and the economies they support, improved weather forecasting and disaster warnings, credible information about climate change that is accessible to all Americans, and protected and productive coastal waters and ecosystems

In pursuing this vision, NOAA will help reduce the vulnerability of communities and ecological systems in the short term, while helping to navigate transformations to avoid or adapt to potential long-term environmental, social, and economic changes.  For NOAA, this will entail understanding the current conditions of the social-ecological systems, projecting future changes, and helping stakeholders make decisions to reduce their sensitivity to, and cope with, major hazards and stresses that emerge over time.  To achieve this vision, NOAA will pursue four interrelated and mutually supportive long-term goals:

1. Climate Adaptation and Mitigation:  An informed society anticipating and responding to a changing climate and its impacts;
2. Weather-Ready Nation:  Society prepares for and responds to weather-related events;
3. Sustainable and Resilient Fisheries, Habitats, and Species:  Natural habitats and biodiversity protected and restored and fisheries sustained within healthy and productive ecosystems; and
4. Sustainable Coastal Communities and Economies:  Environmentally and economically sustainable oceans, coasts, and Great Lakes communities and ecosystems.
Climate Adaptation & Mitigation: 
An informed society anticipating and responding to a changing climate and its impacts
Through sustained federal and external partnerships and collaboration, the nation has made significant progress in our understanding of climate change.  More work is needed, however, to improve scientific understanding, produce accurate climate predictions, identify climate risks and vulnerabilities, deliver climate-relevant information to inform decision-making, and better inform society about climate science and impacts.  Climate science, assessment, service, engagement, and education efforts require and benefit from interagency, academic, and private sector partnerships.  No single agency is capable of providing all of the information and services needed to inform decision-making.  To be successful, this effort will require sustained partnerships among federal agencies; international, state, local and tribal governments; academia; non-governmental organizations; and the private sector.  
Over the next five years, NOAA will progress toward this overarching goal by focusing on the following objectives:

1. Provide a strong scientific foundation for adaptation and mitigation strategies by directing research, modeling, and monitoring efforts at gaps remaining in our understanding of climate variability and change.

2. Prepare scientific and national assessments that survey and summarize current scientific understanding about the causes and consequences of global climate change and its impacts.

3. Develop and deliver higher resolution climate information, products, and services to inform decision making.
4. Communicate climate science and information to foster a climate-literate society that is prepared to make informed decisions.
Improved Scientific Understanding: 
A strong scientific foundation for improved predictions and projections
 There is a pressing need to improve our understanding of the climate system and climate impacts to better inform adaptation and mitigation strategies.  Comprehensive observing and monitoring networks need to be sustained to allow scientists to understand and track changes in the climate system.  Fundamental research on physical and biological processes also needs to be supported to alert society to potential new challenges associated with climate change.  Key uncertainties need to be better understood, and that knowledge needs to be integrated into models to improve predictive capabilities.  In addition to improving understanding of the physical climate system, there is a need for more user-focused science.  This includes higher resolution observations and models that provide climate information at the temporal and spatial scales relevant to decision makers, as well as consideration of the socio-economic factors important to adaptation science.  International, national, and state efforts to limit greenhouse gases require improved and expanded monitoring systems to support emissions verification and enhance climate understanding.  

Indicators of success over the next five years include:

· Enhancing the collection of observational data necessary for improvements in climate understanding, predictions, information, and services.  

· Expanding greenhouse gas monitoring to support mitigation.

· Advancing understanding of key uncertainties including ocean circulation, clouds, aerosols, ice sheets, global energy budget, and biogeochemical cycles.

· Making enhancements to climate models that improve the quality of regional and decadal predictions.

· Expanding Arctic climate observations and research to improve global climate models and produce sea ice forecasts.
To achieve this objective, NOAA will study and close major gaps in our understanding, focusing on key uncertainties, and develop an operational climate observing and monitoring system.  Collectively, these efforts will allow for improvements in climate understanding, predictions, information, and services.  Expanded monitoring will also assist policy makers in evaluating emissions reduction measures and allow for regional-scale tracking of future changes in the climate system.  Enhancements to climate models that improve the quality of regional and decadal predictions will allow more useful climate information, products, and services to be developed.  Investments in high performance computing capacity will support these model advancements and allow NOAA to increase the number and quality of climate predictions.  Achieving this objective will require the active engagement of the external research community, which will be supported through competitive research programs.
Scientific and National Assessments:
Authoritative consensus on the state of the climate, the likely impacts of climate change, and the direction for future climate science and services
 As the impacts of climate change become increasingly apparent, decision makers are seeking high-resolution regional and local climate information at various time scales.  Although there is an abundance of sources for climate information, stakeholders and the general public need an authoritative consensus on the state of the climate and the likely impacts of climate change.  For this reason, Federal law now requires the U.S. Global Change Research Program (USGCRP) to synthesize and assess, every four years, current knowledge about the potential impacts of climate change on the United States.  This requirement builds on the continued need for international assessments, and presages a growing need for authoritative assessments at a regional scale.  
Scientific assessments at the global, national, regional, and sectoral levels are needed not only to provide decision-makers with authoritative information on climate impacts but also to identify gaps in our understanding and help to strategically prioritize future research and service development efforts.  If pursued on a sustained basis, these assessments also can be used to build relationships between researchers and users and provide context for climate services developed and delivered by NOAA and others.  
Indicators of success over the next five years include:

· A collaborative, participatory assessment process that engages scientists, government officials, businesses, and communities in the exploration of climate impacts and effective mitigation and adaptation strategies;
· Contributing to the fifth Assessment Report of the Intergovernmental Panel on Climate Change;
· Synthesizing and assessing current knowledge about the potential impacts of climate change on the United States for a National Assessment; and
· Identifying key regional vulnerabilities and informing the development of climate services that can be useful at a regional scale.

To achieve this objective, NOAA will continue to play a leading role in international scientific assessments, including those of the Intergovernmental Panel on Climate Change (IPCC), the international assessments of ozone depletion, and the Millennium Ecosystem Assessment.  The IPCC periodically assesses the state of scientific understanding of global climate change, and its fifth Assessment Report (AR5) will be produced during the next five years.  Special attention will be given to ensuring model simulations and analyses are directed to informing an assessment of impacts, adaptation, and vulnerability by the IPCC’s Working Group II, which for the first time will be co-chaired by the United States.  NOAA will ensure U.S. contributions to AR5 are of the highest quality by working with partner agencies (DOE, NSF, NASA), institutions (NCAR), and the university research community to generate state-of-the-art simulations of the future climate and to publish analyses of these results.

NOAA also will continue to work with USGCRP on assessing, at least every 4 years, potential climate change impacts on the United States.  NOAA will lead activities to develop optimal approaches for generating high-resolution climate information that can be useful at a regional scale.  These on-going regional assessments will identify key vulnerabilities and inform the development of climate services that will meet the needs of targeted audiences.  Much of this work will depend critically on research being undertaken in universities across the nation, and NOAA will partner with these institutions, other agencies, and related interests to assess risks to various economic, environmental, and social sectors and communicate the findings of these assessments.  Given its stewardship responsibilities and expertise, NOAA will play a leading role with respect to consideration of ocean and coastal ecosystems, living marine resources, and water resources.

Development and Delivery of Climate Services:  
Climate services are scientifically founded and meet the needs of governments, resource managers, and decision makers
Human-induced changes in Earth’s climate, as well as natural climate variability, challenge our ability to effectively plan for the future, manage resources, achieve national security, and sustainably develop our economy.  Societal demands for climate information have increased dramatically over the past decade and continue to grow.  Resource managers, state, local and tribal governments, public and private businesses and organizations are recognizing that climate change complicates their ability to achieve their goals.  The nation needs a comprehensive, authoritative, and coordinated source of climate information to support adaptation and mitigation strategies and to incorporate into decision making processes.  Existing information is not readily available to those who need it or formatted in a way that makes it easy to use.  Given anticipated advances in climate science and the pervasive nature of climate impacts, the nation needs an authoritative source of climate information that can both respond to and anticipate the challenges society will face as a result of climate change.  
Indicators of success over the next five years include:

· Establishing a regional climate service delivery capacity to coordinate NOAA climate activities across the United States.

· Producing high-resolution regional climate predictions and scenarios.

· Updating precipitation frequency estimates.

· Initiating development of an Ocean Acidification Early Warning System.

· Describing and predicting the effects of climate change on marine, coastal, and Great Lakes ecosystems.
· Maintaining a Climate Portal that serves as an authoritative source of climate information for decision-makers, resource managers, stakeholders, and the public.

To achieve this objective, NOAA will develop a suite of climate services that respond to the dual demands of user-pull and science-push.  NOAA will build upon its strong science foundation to produce improved data management and access systems, develop products and tools that better meet user needs, enhance methods of understanding needs and communicating climate information, and assist with the utilization of these systems, products, tools, and information.  The development and delivery of climate services will draw upon the full capacity of the nation requiring increased coordination and collaboration.  NOAA will work with other government agencies, academia, non-governmental organizations, and the private sector to better understand user needs, enhance communication of climate information, and improve dissemination of climate services to the public.  This collaborative mechanism will capitalize on the most efficient and effective partnerships between the public, private, and academic sectors and foster the development of interdisciplinary strategies for addressing climate impacts.  NOAA will provide strong support for climate services at the regional and local scale, the level at which many climate-related decisions will be made.  Since many of these decisions fall within the scope of NOAA’s overall mission, NOAA’s climate enterprise will look across the agency as a whole to ensure that its climate science and services meet NOAA’s conservation and management needs.  NOAA also will work to ensure continuous and sustained dialogue among partners to understand capabilities and identify climate-related risks that are of the most urgent concern to decision makers and the public.  The result will be an improved integration of climate information into decision making across sectors and the nation.
One of the important measures of success for NOAA’s climate services will be the ease with which a diverse community of customers is able to access and use the data products and information services NOAA will provide.  To this end, NOAA will build a comprehensive new NOAA Climate Services Portal (Portal) as a central component of its commitment to enhancing access to useful and usable climate data and information services.  In addition to data and products, the Portal will offer a broad array of climate communications and educational materials that demonstrate NOAA’s leadership in climate science research, observations, modeling, and service to society.

Climate Engagement and Literacy: 
Society understands climate impacts and is prepared to use climate information, products, and services to make informed decisions

For climate services to be used correctly and for climate information to be integrated into routine decision-making, people need to be aware of the importance of climate change and understand how it affects them. The success or failure of climate change adaptation and mitigation in the United States will depend, in no small part, on the ability of leaders, organizations, institutions and the public to understand the challenges and opportunities climate change presents.  An informed society will be better able to utilize the information, products, and services produced by NOAA’s climate services to address today’s problems and plan for tomorrow.

Within five years, NOAA will demonstrate success in achieving this objective by:

· Training and supporting NOAA employees and partners who communicate climate science to key stakeholders and the public.

· Working with partners to develop and deploy a national climate engagement program that assesses stakeholder needs and increases society’s understanding of climate and the nation’s vulnerabilities to climate impacts.
NOAA will work with diverse partners in academia and elsewhere to increase climate literacy through investments in climate awareness, capacity building, education, and outreach.  NOAA will engage stakeholders at multiple levels to build awareness of climate science and services, foster community dialog, educate citizens and students both formally and informally, implement the climate science and services.  Engagement efforts will be highly adapted to meet the needs of various segments of society and inform the development and delivery of climate products and services.  Additionally, NOAA will make significant contribution to an interagency coordinated education and outreach campaign to increase the nation’s climate literacy. 

Weather-Ready Nation:  
Society prepares for and responds to weather-related events 
As society’s vulnerabilities increase, environmental information—including forecasts and warnings—are integral to the safety and well-being of those impacted by sudden or prolonged events.  Trusted, timely environmental information is a key input into sustaining the nation’s competitive advantage, expanding economic growth, and protecting lives and livelihoods.  Achieving a weather-ready nation means that society will be able to avoid the impacts of environmental events that affect safety, health, the environment, the economy, or homeland security.  For NOAA that means providing integrated, impact-based forecasts and information in a way that plainly communicates risks, impacts, and uncertainty so people may act. 
Over the next five years, NOAA will progress toward this overarching goal by focusing on the following objectives:

1. Maximize use of weather-related information and promote actions to reduce loss of life and disruption from high-impact events;
2. Improve water resource management with integrated weather and water forecasts and information;
3. Enhance transportation efficiency and safety with weather-related information;
4. Develop and deliver enhanced, integrated environmental predictions and analyses for improving ecosystem and human health; and
5. Support and enhance the nation’s infrastructure and homeland security.
reduce loss of life and disruption from high-impact events: 
Maximize use of weather-related information and promote actions that reduce loss of life and disruption from high-impact events
Individuals, communities, and businesses are at increasing risk of being impacted by environmental events, especially those along coast lines, rivers and waterways, and in drought-stricken areas.  Strong winds and surge events from hurricanes and typhoons result in flooding, debris flows, and the spread of infectious disease. Tsunamis and tornadoes can devastate communities within seconds, while drought can cause significant economic impacts over months or even years.  Climate change may increase the intensity and even the frequency of adverse weather events, ranging from drought and flooding to wildfires, storms and hurricanes.  Increased and enhanced availability and use of weather-related information by citizens, businesses and government can lessen the impact of weather-related events on lives and livelihoods.
Indicators of success over the next five years include:

· Fewer annual weather-related fatalities;
· Improved preparation and response for tsunamis; and 

· More targeted hurricane evacuations as a result of more accurate forecasts.

To achieve this objective, NOAA will maximize the use of weather-related information and decision support services to promote actions that avoid adverse impacts from environmental events.   In collaboration with external partners, NOAA will provide consistent and reliable forecasts and warnings integrated with social science to communicate impacts, risks, and uncertainty in clear, plain language. NOAA will continue to improve and expand information and services, particularly for hurricanes, severe weather, and fire weather.  Forecasters will increase their direct, interpretive support to public sector officials and emergency responders.  Expanding environmental literacy, outreach, weather safety programs, such as TsunamiReady and StormReady, also will be critical to the success of this objective.  NOAA will leverage new and emerging technologies to improve access to and dissemination of environmental information, as well as, take steps to ensure data is available, accessible, and timely. 

To enhance NOAA information and services described above, NOAA will focus on several research, observing, and modeling priorities, including: advancing the understanding of the weather-climate linkage; quantifying forecast uncertainty; implementing high resolution Earth system models;  developing the four-dimensional Weather Information Database (WDB), and developing a “warn on forecast” capability for convective weather. Observations will be expanded for hard-to-observe and emerging service areas, and better assimilated and integrated.  Research and development for next generation observing capabilities also will be critical. 

Improve water resource management: 
Improve water resource management with integrated weather and water forecasts and information
Water resources are one of the most significant challenges facing the United States in the 21st century.  Water use for agriculture, energy, industry and homes is creating an increasing demand for more water. The long-term viability of municipal water supplies threatens communities and industries. Species and habitats are threatened by changing ecosystems. Through a federal consortium, NOAA can provide water resources observations and forecasts to water resource managers, who need new and more integrated information to more efficiently manage limited water supplies in a changing and uncertain environment. 
Indicators of success over the next five years include:  

· More efficient and effective management of municipal water supplies, and 

· Economic benefits from increased efficiencies in water usage in such sectors as transportation and agriculture.

To achieve this objective, NOAA will work federal partners, such as the U.S. Geological Survey (USGS) and the Army Corps of Engineers (USACE), to develop and deliver a “one-stop shop” of integrated services based on common operating pictures across agencies.  These services will include a seamless suite of summit-to-sea high resolution forecasts and leverage new and emerging technologies to improve access to and dissemination of information.

NOAA will focus on improving quantification of hydrologic forecast uncertainty; advancing understanding of cloud and precipitation processes; advancing hydrologic and hydraulic modeling capabilities, including the integration of long-range weather forecasting; and developing high resolution coupled models for rivers, lakes, and estuaries within an Earth system framework. NOAA will expand river, surface, and remote observations for hard-to-observe and emerging service areas. Assimilation and integration of all observations and research and development for next generation observing capabilities also will be critical. 

Enhance transportation efficiency and safety:
Enhance transportation efficiency and safety with weather-related information

Weather accounts for 70 percent of all air traffic delays within the Unites States, costing billions of dollars to the U.S. economy. Winter storms can cripple surface transportation networks for days at a time and are a tremendous hazard to drivers. Marine transportation is disrupted by hurricanes and storms at sea causing delays and loss of cargo and lives. In partnership with local and state government, as well as federal agencies, NOAA can provide observations and services to minimize the impacts of weather-related events on the national transportation system. 
Indicators of success over the next five years include:

· Fewer aviation delays; 
· Reduced beaching or submersion of cargo vessels, and 
· A reduction in transportation fatalities and economic losses due to weather-related events.
To achieve this objective NOAA will focus on developing and implementing the four-dimensional Weather Information Database (WIDB). The WIDB will initially integrate weather information into air transportation management and decision-making, but will ultimately expand to include observations and forecasts to support decision makers in all sectors, including marine and surface transportation.  Additionally, NOAA will provide consistent, reliable, and sector-relevant forecasts and warnings integrated with social science to communicate impacts, risks, and uncertainty in clear, plain language.

NOAA researchers and partners will conduct research and development to better forecast low clouds, fog, turbulence, visibilities, precipitation type and start/stop times.  NOAA will also enhance modeling capabilities to improve storm prediction accuracy (including initiation of convection) and coastal wave modeling, both within an Earth system framework. Other NOAA priorities include quantification of forecast uncertainty and advanced and agile data assimilation.  Transportation-relevant observations will maximize the benefits of this objective and include the validation and integration of vehicular and mobile observations into operations; expanding observations on road, marine, and aircraft, as well as other hard to observe and emerging areas; and developing the next generation of observing systems.

Improve ecosystem and human health:
Develop and deliver enhanced, integrated environmental predictions and analyses for improving ecosystem and human health

Air pollution is the cause for about 4 percent of deaths in the United States while many more people suffer from chronic illnesses aggravated by poor air quality.  Pollutants in our river, ocean, coastal, and Great Lakes systems have created harmful algal blooms, expansive dead zones, and increased incidents of human illness. NOAA is in a unique position to respond these national challenges by using its understanding of weather, water, climate, oceans, and coasts to develop holistic, integrated environmental predictions and analyses to improve the health of ecosystems and communities. 
Indicators of success over the next five years include:

· Fewer fatalities attributable to air pollution;

· More robust tourism and recreation industries due to better water and beach quality forecasts; and 
· Mitigation of economic loss in coastal communities due to ecosystem prediction capabilities.
To achieve this objective, NOAA will collaborate with partners to develop a defined suite of integrated, nationwide ecosystem and health-based services to address regional needs. One such service is high-resolution ozone, smoke, and dust forecasts. NOAA will leverage new and emerging technologies to improve access to and dissemination of environmental information, as well as, take steps to ensure data is available, accessible, and timely. Achieving this objective will require advancing the understanding of airborne particulate matter, and developing ecological predictions, what-if scenarios, and projections. NOAA researchers and partners will advance the understanding of the linkages between ecosystems and health with weather and climate, and better understand health sensitivities to weather and climate.  NOAA and partner research will lead to the development of an ecosystem forecasting system, coupling atmosphere with ecosystem processes. NOAA will also improve models for coupled regional ocean, estuary, and coastal circulation. Development of data assimilation into ecosystem and health modeling is another critical component of this objective. NOAA will expand observations for hard-to-observe and emerging service areas, including water, air, and beach quality; and species and pathogens.  Research and development for next generation observing capabilities will also be critical. 

Support and enhance the nation’s infrastructure and homeland security: 
Maximize the value of weather-related information to support and enhance the nation’s infrastructure and homeland security
Economic growth is changing the needs of the energy, manufacturing and communications sectors.  Renewable energy generation, which is fundamental for economic security and sustainable development, is vulnerable to a range of weather and climate hazards including rainfall and wind patterns affecting hydropower and wind energy generation, respectively.  Geomagnetic storms affect electrical grid stability. The blending of social, economic and environmental information is central to sound planning and effective decision-making. Timely and accurate weather, climate and water information and forecasts have many applications and the utility of the services provided depend on how well they are understood, which should result in higher demand and better outcomes.   
Indicators of success over the next five years include: 

· Production gains in renewable energy through better information, and 

· Mitigated economic loss due to advanced warning of geomagnetic storms.

To achieve this objective, NOAA will deliver observations, forecasts, and other sector-relevant information, such as increased warning lead times for geomagnetic storms.  Forecasters will provide direct, interpretive weather-related decision-support for homeland security concerns. NOAA will leverage new and emerging technologies to improve access to and dissemination of environmental information, as well as, take steps to ensure data is available, accessible, and timely. 

NOAA research and development efforts to achieve this objective include improving long-range forecasting and regional downscaling; increasing accuracy of space weather forecasts by improving modeling and predictions within an Earth system framework; and advancing the understanding of planetary boundary layer processes, especially in complex terrain and offshore. Integrating social strategies will be critical to support sound planning and decision-making.  NOAA will expand polar, planetary boundary layer, and space observations for hard-to-observe and emerging service areas. Improved data assimilation and integration and research and development for next generation observing capabilities also will be critical. 

Sustainable and Resilient Fisheries, Habitats, and Species: 
Natural Habitats and biodiversity protected and restored and fisheries sustained within healthy and productive ecosystems 

NOAA’s long-term goal for sustainable and resilient fisheries, habitats, and species will require balancing the protection of the marine environment and its living resources with sustainable use of those resources.  While rebuilding and protecting imperiled species to maintain healthy ecosystems for the present and future generations, NOAA will also ensure that seafood is a sustainable and safe source of protein for the Nation, and that seafood harvests and production continue to provide economic opportunities and support vibrant coastal communities and livelihoods.  NOAA recognizes that the conservation and sustainable management of living marine resources requires an ecosystem approach that accounts for the complex connections between organisms, including humans, their environment, and the processes that control their dynamics. NOAA will strive for an understanding of those processes to provide a solid, scientific foundation to management decisions.
Over the next five years, NOAA will progress toward this overarching goal by focusing on the following objectives:

1. With partners, reduce human-caused impacts on at-risk species, eliminate overfishing, rebuild overfished and imperiled species and incorporate integrated ecosystem information in management and marine spatial planning processes.

2. Develop and implement ecologically and socially sustainable harvest and production strategies, develop alternative culture and sustainable feed technologies and increase the proportion of seafood consumed in the U.S. that undergoes inspections and monitoring for disease and toxins.

3. With partners, develop a national assessment of coastal, marine, and riverine habitat status and health, establish quantitative ecosystem-based targets, identify priority areas for habitat protection and restoration, and significantly increase the extent and effectiveness of habitat conservation in these areas

4. Explore marine and coastal environments, and use integrated assessments to improve national, regional and local ability to consider ecosystem processes and socio-economic effects in natural resource management decision making and marine spatial planning. 

Recovered, rebuilt and sustained Living Marine Resources:
With partners, reduce human-caused impacts on at-risk species, eliminate overfishing, rebuild overfished and imperiled species and incorporate integrated ecosystem information in management and marine spatial planning processes

Living marine resources are already taxed by human use and changes to the environment, including global climate change.  Currently, NOAA has statutory responsibility for 84 species categorized as ‘overfished’ or 'subject to overfishing' under the Magnuson-Stevens Reauthorization Act (MSRA), 119 marine and anadromous species listed as ‘threatened’ or ‘endangered’ or of concern under the Endangered Species Act (ESA), and 117 species under the Marine Mammal Protection Act (MMPA).   In partnership with federal, state, tribal and local governments, NGOs and industry, NOAA can provide scientific and policy guidance to reduce and mitigate negative impacts on living marine resources and the ecosystems that support them and ensure that they are sustainable and resilient to future perturbations.  Implementing these actions will require consideration of whole ecosystem effects in order to ensure long-term sustainability.  
Indicators of success over the next five years include:

· Reduce numbers of at risk species requiring protection
· Increase abundance of those species and sustainability in fishing regimes 
· Reduce fishery closures (increased stability in economic production)

To achieve this objective, NOAA will focus on generating the scientific knowledge and information needed to develop robust recovery and conservation plans for imperiled species and fisheries management plans that allow rebuilding of overfished species.  NOAA will partner with academia and other federal agencies to document relationships between natural and anthropogenic threats and population or species-level responses; to model specific interactions; and to evaluate population or species responses to alternative management and conservation strategies in the context of environmental change, including climate change. Accurate status assessments for harvested, protected, and potentially at-risk species will require enhanced, consistent and long-term observations of population and species' abundance, distribution, phenotypic and genetic characteristics, and survival/mortality estimates. NOAA, coordinating with state and federal partners, will ensure that sufficient platforms and vessels are available to support the assessments. Effective communication of scientific information and policy considerations to partners, stakeholders, NGOs, and other interested parties will realize and convey the full value that NOAA science programs bring to the Nation. Communication campaigns will be developed in support of management decisions and regulations that directly impact NOAA stakeholders
Safe and sustainable seafood:
Develop and implement ecologically and socially sustainable harvest and production strategies, develop alternative culture and sustainable feed technologies and increase the proportion of seafood consumed in the U.S. that undergoes inspections and monitoring for disease and toxins
As human populations grow, demand for all protein sources, including seafood, will increase.  However, current demand already is resulting in depleted fish stocks and loss of jobs and economic opportunities along the coasts.  In addition, health hazards, such as paralytic shellfish poisoning and heavy metal accumulation in harvested species, are increasing.  With more than 80 percent of seafood consumed in the United States currently imported, the need for economically sustainable harvest and production strategies is obvious.  NOAA’s expertise and partnerships are needed to provide information and guidance to implement effective and ecologically-sustainable seafood production and harvest, as well as to support inspection of seafood and development of monitoring and warning systems for health hazards.  
Indicators of success over the next five years include: 

· Reduce fishery closures (increased stability in economic production)

· Develop an aquaculture research program, 
· Establish guidelines for siting aquaculture projects

· Increase numbers of seafood monitoring programs for human health
· Increase proportion of inspected seafood.
Achieving sustainable seafood production requires the characterization of ecological, social and economic impacts of seafood culture and harvest strategies.  To that end, NOAA will build and ensure adequate capacity in socio-economic research. In collaboration with state, tribal, and industry partners, NOAA will fully incorporate up-to-date science and socio-economic information in harvest management planning and implementation. Research to develop innovative land- and ocean-based feed technologies and to characterize ecological and social impacts of aquaculture production will inform best practices, siting guidelines and ultimately marine spatial planning processes. Proactive outreach to stakeholder groups and the public will be critical to achieving sustainability of seafood production, while partnering with other federal agencies will be necessary to ensure that seafood is a safe and healthful protein source for the American public. NOAA will ensure that issues such as the impact of fisheries production on climate, in terms of energy utilization and related greenhouse gas emissions, are not overlooked.
Improved condition of marine, coastal, and estuarine habitats to sustain productive and resilient living marine resources and coastal communities:
With partners, develop a national assessment of coastal, marine, and riverine habitat status and health, establish quantitative ecosystem-based targets, identify priority areas for habitat protection and restoration, and significantly increase the extent and effectiveness of habitat conservation in these areas

Maintaining sufficient healthy habitats is a critical component of sustaining living marine resources for harvest and for conservation purposes, yet habitats are under increasing pressure from multiple anthropogenic and natural threats including climate change, population growth, onshore and offshore development and storm hazards. NOAA’s expertise in marine, coastal and freshwater habitat assessment, protection and restoration is needed to support the long-term sustainability and resilience of these habitats, the ecosystems they belong to, and the coastal communities that depend on them.  
Indicators of success over the next five years include: 

· Complete a national assessment;
· Set targets and priority areas identified for habitat protection and restoration; and
· Increase in habitat quantity and quality achieved through strengthened habitat conservation policies and programs.
To assess habitat condition and prioritize habitat protection and restoration efforts, NOAA will partner with state agencies and the Department of Interior to observe distribution, characteristics, species-specific use of habitat types, and status and trends of habitat requirements (water quality and quantity, temperature, etc.) and direct research into the linkages between habitat characteristics and population or ecosystem status.  NOAA will predict effects of climate change and other anthropogenic perturbations on habitat distribution and quality, the ecosystem services they provide, and resulting changes to production of trust resources; and assess habitat vulnerability to key threats such as climate change nationally and by major coastal ecosystems.  NOAA also will assess the socioeconomic impacts and value of habitat conservation and monitor results of protection and restoration efforts to inform future actions.  In addition, NOAA will ensure strong coordination between habitat protection and restoration efforts and fishery or protected species programs, both within the agency and with federal (DOI, EPA), state and local partners.  Communicating the impact (and forecasts) of climate change and ocean acidification on fisheries and the habitats they depend upon will require coordinated outreach.
Enhanced Understanding of Ecosystems and uSe of Ecosystem Assessments:
Explore marine and coastal environments, and use integrated assessments to improve national, regional and local ability to consider ecosystem processes and socio-economic effects in natural resource management decision making and marine spatial planning 

Scientists, legislators and agency leadership are committed fully to ecosystem approaches to management.  However, fully implementing such approaches requires ongoing investigation and increased understanding of the complex linkages among the human, biotic and physical components of the ecosystem.  Currently, these links are poorly characterized.  In addition, our understanding even of single species is limited – to date, less than 60 percent of the species listed in the Fish Stock Sustainability Index (and only 25 percent of all 'management unit' species) have adequate assessments.  NOAA’s expertise and partnerships are needed to develop and apply innovative technologies and tools (such as genomics, ecosystem models and alternative sampling technologies) that improve our ability to accurately assess the status of living marine resources and the ecosystems on which they depend.   
Indicators of success over the next five years include: 

· Increase numbers of single-species and ecosystem assessments
· Increase use of integrated ecosystem assessments (i.e. assessment incorporating management strategy evaluation of alternative strategies on biotic and human goals) in management decisions and marine spatial planning processes.
To achieve this objective, NOAA will continue building strong academic partnerships to promote research directed at characterizing marine ecosystem linkages (both biotic-biotic and biotic-physical) and developing models that link ecosystem processes and services. Development of novel technologies will rely on maintaining the engineering expertise that resides within the agency. To evaluate management strategies with respect to ecological and social outcomes, NOAA will ensure an adequate capacity to address socio-economic research and policy issues. Adequate platforms to collect relevant global, regional and local ecosystem observations will be critical. Coordinated communications campaigns will be used to introduce the importance of ecosystem-based management and coastal marine special planning to stakeholders and interested parties and to ensure development of ecosystem-based plans that include all aspects of the biological, social and economic environment.
Sustainable Coastal Communities and Economies: 
Environmentally and economically sustainable Oceans, Coasts, and Great Lakes Communities and Ecosystems 

At best, our coasts can be vibrant, healthy and productive—a pillar supporting our national economic engine and our citizens’ well-being.  At worst they can be crowded, unproductive, dirty, and hazardous.  Achieving NOAA’s coastal goal will help to invigorate our coastal communities, support the productivity and diversity of our coastal and ocean ecosystems, and enhance our appreciation and the beauty of our nation’s coastal areas, which are such an important part of our culture, history and our lives.  
Over the next five years, NOAA will progress toward this overarching goal by focusing on the following objectives:

1. Coastal communities have increased knowledge, skills, tools, and capabilities to assess the risks and adapt to weather-related hazards and climate change impacts.
2. Provide and support effective management of ocean and coastal ecosystems to increase stewardship and ensure sustainable resource use.
3. Maintain and improve water quality and human health in the coastal zone.
4. Reduce risk of maritime incidents and increase economic potential in U.S. ports and waterways by delivering a consistent set of marine transportation services to maritime uses for safe, efficient and environmentally sound decision-making.  
5. Deliver quality science-based information on the Arctic as climate change increases the vulnerability of this fragile ocean region to disruption and demands adaptation strategies to reduce emerging conflicts between human uses and ecosystem health, effectively manage coastal resources, and help sustain indigenous cultures.    
Resilient coastal communities and economies:
Coastal communities have increased knowledge, skills, tools, and capabilities to assess the risks and adapt to weather-related hazards and climate change impacts
Coastal communities contain over one-half of the U.S. population, generate nearly 60 percent of the U.S. economy, and account for the most repetitive flood loss claims with the National Flood Insurance Program (NFIP) and the private casualty loss insurance industry at a cost of $200M per year for the NFIP alone.  As coastal populations continue to increase (and coastal habitats continue to decline) their vulnerability to hazards – winds, waves, and flooding generated by hurricanes and other major storms, as well as physical impacts caused by sea-level rise, land subsidence, coastal erosion, and long-term shoreline changes – has also continued to increase.  Contributing to this complex matrix of issues in coastal areas, climate change is now challenging existing management practices by adding uncertainty.  The ability to address the influence of climate change on hazard vulnerability lies in our capacity to better integrate water and natural resources management into the existing framework of economic and infrastructure decisions that occur at the state and local levels.  Coastal managers need science-based information and tools to make better land use, habitat conservation, evacuation planning, and infrastructure decisions, and to inform relevant policy making.  The overarching national need is to improve the resilience of the nations coastal communities—that is, to increase the capacity of a community exposed to hazards to 1) absorb impacts while maintaining an acceptable level of functioning; 2) reduce the amount of time and financial resources needed to return to full level of functioning; and 3) adapt to future risks by learning from past disasters and adopting risk reduction measures.  
The primary indicator of success over the next five years will be an increase in the percentage of U.S. coastal states and territories demonstrating 20 percent or more annual improvement in resilience capacity to weather and climate hazards.  This improvement will require a range of supporting contributions, including:  
· Develop standard methods for assessing hazard and climate risk, vulnerability, and resilience, and tools for conducting such assessments;
· Enhance  hazards and climate resilience-related knowledge, skills, and capabilities of state and local officials;
·  Enable the development and implementation of effective plans and strategies to specifically address community readiness to cope with natural coastal hazards such as coastal inundation, sea-level rise, hurricanes, tsunamis, and winter storms; and
· Ensure necessary healthy natural habitat and biodiversity supporting local economy and communities. 
To achieve this objective, NOAA will develop and provide decision support tools, technical assistance, and training related to adaptation and risk communication, and conservation strategies.  Relevant and regionally targeted integrated data sets, including social economic data, will be delivered in support of risk analyses, nearshore habitat mapping, and other marine spatial and land use planning.  State of the coast analyses and trends on needs, policies, ecosystem and habitat status and valuation, and community risk and vulnerability will be delivered.  NOAA will continue to work with state partners to acquire, protect, and restore habitat and ecosystem services to support the resilience of both ecosystems and the built environment.  Hydrodynamic models and forecasts will be developed to improve the understanding of predicted inundation, and coastal social economic modeling and forecasts will be used to better understand the impacts to local livelihoods and ecosystem services
Comprehensive ocean and coastal planning and management:
increase stewardship and Promote sustainable resource use through Coastal Marine Spatial Planning and Direct Management

Human uses of oceans, coasts and Great Lakes are expanding at a rate that challenges the Nation's ability to plan and manage them under the current sector-by-sector approach.  Thus, there is a need to improve ecosystem health and services by planning human uses in concert with the conservation of important ecological areas that are critical to ecosystem function.  Developing comprehensive Coastal and Marine Spatial Plans that support this balance will require an integrated approach and is one of the nine priority objectives proposed in the Interim Report of the Interagency Ocean Policy Task Force.  NOAA’s expertise and capacity to collaborate with state, territory, and Federal partners is needed to provide leadership and support for the development of regional and place-based spatial plans as well as the data streams, research, and tools necessary for implementation.  In addition, in some specific areas NOAA and its partners are needed to provide collaborative stewardship of critical coastal and ocean ecosystems.  

Indicators of success over the next five years include:
· Completing evaluation of existing tools and services and beginning development, with appropriate partners, on new tools and services necessary to advance the understanding of ecosystems, ocean uses, spatial management, and the implications of alternative ocean use scenarios in support of the implementation of the National Framework for Effective Coastal and Marine Spatial Planning;

· Leadership and support of a successful national coastal and marine spatial planning engagement effort leads to increased stakeholder support towards the spatial planning process;
· Increasing the number of coastal, marine, and Great Lakes habitat acres acquired or designated for long-term protection; and

· Increasing the new models, tools, and best practices used by Coastal and Great Lakes managers that promote effective management and stewardship of coastal resources and ecosystems.

To achieve this objective, extensive planning and implementation must occur to balance the use of coastal and ocean resources with long-term conservation of special places.  NOAA will need to identify and support institutional infrastructure that can coordinate and facilitate this planning process, engage public stakeholders, and execute management actions.  In addition, NOAA will require resource monitoring networks capable of integrating across spatial and temporal scales to show the efficacy of local management actions against the backdrop of regional status and trends.  In order to increase the effectiveness of management decisions NOAA must conduct studies to answer specific management questions and research the human dimensions that affect management by conducting socioeconomic studies to improve understanding of communities, demographics, and ecosystem values.  Additionally, the impacts of climate change to ecosystems -- and the communities that depend on them -- need to be better understood so adaptation strategies can be planned and implemented.  In the face of climate change, the connectivity between areas set aside for conservation is more important than ever and models are needed to inform the design of marine protected area networks.
Reduce risk of maritime incidents and increase economic potential:
Reduce risk of maritime incidents and increase economic potential in U.S. ports and waterways and international trade by delivering a consistent set of marine transportation services to maritime uses for safe, efficient and environmentally sound decision-making  

The U.S. Marine Transportation System (MTS) was critical to the start of our nation and today remains the backbone of the country’s economy, national security and military force mobility.  The MTS enables us to trade with the rest of the world and supply the food and materials that American citizens rely on daily for lives and livelihoods.  More than 77 percent by weight of U.S. overseas trade by weight and 95 percent by volume comes and goes by ship.  Nine million barrels of oil come through U.S. ports each day, and 8,000 foreign vessels make 50,000 port calls in the U.S. each year.  The MTS is also vital to tourism and recreation, employs over 8 million people, and contributes roughly $2 trillion to U.S. GDP in seaport-related businesses alone.  As the volume of freight moving through MTS continues to expand, the system becomes increasingly vulnerable to disruptions and delays, potentially resulting in enormous losses to the U.S. economy.  As waterborne transits increase, stresses to port-proximate sensitive marine and freshwater environments and risk of accidents will also increase.  The ongoing emergence of the Northwest Passage as a major marine transportation route due to the retreat of Arctic sea ice will further stress the MTS.  To reduce risks to the environment and the economy, the United States must improve the resilience of its Marine Transportation System.  
Indicators of success over the next five years include:
· Reducing vulnerability and risk of maritime incidents in U.S. waters;
· Increasing capacity in the MTS that can be safely exploited for economic gain;
· Improving accuracy and delivery of NOAA’s navigation products and services;
· Fully developing the Nation’s coastal geospatial framework for maritime and other applications;
· Preparing for and responding to maritime incidents and emergencies; and
· Reducing the hydrographic survey backlog within navigationally significant areas.
To achieve this objective, NOAA will provide information products to users and stakeholders to support operational decisions on our oceans and coasts, including marine weather forecasts, nautical charts, and the underlying surveying and mapping data, real-time oceanographic information, oceanographic predictions and forecasts, and accurate positioning infrastructure.  NOAA will also provide emergency response services to save lives and protect the coastal environment, including hazardous material spill preparedness and response and search and rescue functions.  NOAA will continue to infuse new technology to improve the quality and cost effectiveness of its product and service delivery.  Additionally, NOAA will continue to work with Federal, state, and local partners to ensure efficient and environmentally sound operations in both individual U.S. ports and the MTS more broadly.  Further, NOAA will leverage the MTS geospatial framework to serve as a foundational element for effective coastal and marine spatial planning, assessing  climate impacts and developing adaptation alternatives.  

Maintain and improve coastal water quality and human health:
Maintain and improve water quality and human health in the coastal zone
U.S. coastal tourism, recreation and commercial fisheries rely on healthy coastal environments.  However, natural and man-made contaminants released from manufacturing processes and land and resource use can negatively impact the health of humans and wildlife in the coastal zone.   Through recreation, development and employment, over 70 percent of the U.S. population comes into contact with coastal waters that may contain a dangerous array of health threats from industrial, urban and agricultural sources.  Coordinating efforts through interagency mechanisms and in partnership with internal and external entities, NOAA will expand contaminant research, monitoring and assessment and develop tools and technologies to detect, identify, quantify and forecast the presence of ecosystem stressors that may affect water quality and human health in the coastal zone.  Through this effort, early warning networks and systems will be used by states and Federal partners to identify environmental and human health threats, develop management actions to maintain and improve water quality and human health in the coastal zone and support the economies that rely on healthy coastal environments.  

Indicators of success over the next five years include:
· Documenting reductions in impacts to human health and wildlife from natural and man-made contaminants;
· Characterizing ecological sites for watershed management plans to improve water quality;
· Developing and applying tools (models, sensors, forecasts) to identify marine organisms and understanding the effects natural and man-made contaminants have on human health and wildlife;
· Influencing local and regional management decisions through informed decision support tools;
· Measuring reduced costs associated with detecting, identifying, characterizing and quantifying disease-causing microbes, toxins, and contaminants in marine waters, seafood, and sentinel marine organisms which may indicate health risks to humans; and 
· Improving the accuracy of forecasts on disease-causing microbes, toxins, and contaminants in marine waters, seafood, and sentinel marine organisms which may indicate health risks to humans.
To achieve this objective, maintaining and improving water quality and human health in the coastal zone will be achieved by collecting chemical and biological data to assess local and regional ecological and human health threats.  The sources, fate and transport of legacy pollutants, emerging contaminants on concern, nutrients, pathogens, harmful algal blooms and toxins will be determined to develop models on the location, timing, transport, duration and severity of these threats to water quality and human health.  Sensors will be developed and operated to rapidly and accurately detect, identify, and quantify threats.  With existing and new monitoring data, models, and laboratory and field studies, operational forecasts will predict the impacts these stressors have on water quality and human health.  These forecasts and early warning networks will safeguard human and wildlife health in identified priority management and conservation areas and enable informed management decisions at local, regional, and national levels.  

Safe and environmentally sound Arctic access and resource management
Deliver quality science-based information on the Arctic 
No single region better exemplifies the complex interdependence of communities and changing ecosystem conditions than the Arctic.  The Arctic already is experiencing significant environmental and economic impacts from climate change.  Continued warming poses a serious threat not just to the Arctic but to the world, as what happens in the Arctic affects global weather and climate conditions.  Loss of sea ice, ease of access and other changes such as sea level rise and erosion on our Alaskan coasts are increasing stressors and impacts on the ecosystems, people, and communities in the region, and are presenting new domestic and international management challenges.  At the same time, some economic sectors such as shipping, tourism, fishing, mining, and energy development potentially stand to gain from increased access to the Arctic due to loss of sea ice, even on a seasonal basis.  For example, new commercial shipping routes across the Arctic could cut existing oceanic transport distances by an estimated 4500 nautical miles.  However, Arctic opportunities may compete with each other, conflict with existing uses, or place additional stress on the environment and the Nation’s ability to protect its people and exercise United States sovereignty, sovereign rights, and jurisdiction.   The breadth and complexity of the cultural, societal, economic, and environmental impacts requires a concerted, systematic and rapid effort with partners from international to local levels.  

Indicators of success over the next five years include:

· Strengthening Arctic science and the foundational geospatial framework to better inform policy options and coastal management responses to the unique challenges in the region;
· Supporting stewardship and adaptation strategies to maintain and enhance the environmental sustainability of multiple uses, including those that contribute to the economy, commerce, security, and human health;
· Providing coastal services and expert guidance on the observed and foreseeable effects of climate change to prepare coastal and inland communities for anticipated impacts and reduce vulnerability to hazards;
· Integrating efforts to protect, maintain, and restore the health, productivity, and resiliency of Arctic ecosystems and the services they provide; and
· Reducing risk and impact of maritime incidents on the Arctic environment.
To achieve this objective, through a coordinated and comprehensive Arctic strategy, NOAA will provide a reliable suite of climate, weather, marine ecosystem, living marine resource, and geospatial information to the people and agencies making regulatory, environmental management, security, and economic decisions in Alaska and the Arctic.  NOAA’s scientific capabilities can be deployed to increase our understanding of climate and other key environmental trends, to predict the ecosystem response to those trends, and to offer the technical expertise needed to develop policy options and management strategies for mitigation and adaptation to the environmental challenges in the Arctic region.  NOAA’s service capabilities—including but not limited to regional observations; mapping; sea ice, sea level, weather and water forecasts; accurate elevations; and tools and technical assistance for coastal management and emergency response —also are needed to support safety and security needs for fishing, marine mammal protection, transportation, energy, infrastructure, and mineral exploration in the unique Arctic environment.  
Prerequisites for SUccess:  NOAA’s Enterprise Objectives
NOAA’s strategy would be incomplete without detailing the underlying capabilities that will be required to achieve the social and environmental outcomes targeted by NOAA’s strategic goals.  Collectively, NOAA’s strategic goals depend upon the core scientific and technical functions provided by NOAA and its partners—the research and development capabilities, observing system assets, modeling and prediction skills, and information technology systems—as well as the core competencies of NOAA’s diverse workforce and the talents of the organization as a whole in collaborating with its partners and stakeholders at all scales, from local and regional to national and global.  Through these interrelated functions, NOAA can develop and deliver the science, service, and stewardship capabilities needed to achieve its strategic goals and objectives.  By setting objectives for these cross-cutting functions, NOAA can drive performance toward the shared requirements of NOAA’s strategic goals.   

Over the next five years, NOAA will progress toward its enterprise functions by focusing on the following objectives:

1. A strong and vibrant research enterprise
2. Environmental literacy
3. Reliable, integrated earth observations
4. An earth-system modeling framework
5. A modern enterprise IT infrastructure
6. Regional collaboration and engagement
7. International policy and partnerships
8. Diverse disciplines, diverse people
A Strong and Vibrant Research Enterprise 
a holistic understanding of Oceanic and atmospheric Systems and the processes that govern the ecosystems in which we live
NOAA’s strategic progress and future operational capacity will depend upon a strong and vibrant scientific enterprise that draws from capabilities in NOAA’s Line Offices, its central research organization, and the extended community of public, private, and academic researchers with whom NOAA collaborates routinely.  Through this extended enterprise, NOAA will generate the scientific understanding and predictive capacity needed by society to develop and implement climate mitigation and adaptation strategies; develop the knowledge of atmospheric and oceanic processes needed to create next-generation weather and climate forecasting and prediction capabilities; and explore and understand ocean and coastal ecosystems to advance NOAA’s capacity to predict the impacts of management actions and multiple uses of ocean and coastal resources.   To advance each of these efforts, NOAA also will need to develop, evaluate, and transition new technologies into operations to improve the efficiency and effectiveness of NOAA core environmental monitoring, predicting, forecasting, and information support services.  
Over the long term, NOAA’s vision and strategic goals hinge on an enhanced understanding of the complex interrelationships that exist across NOAA’s climate, weather, ocean, and coastal domains.   A holistic understanding of these interrelationships requires a rich, interdisciplinary characterization of the physical, chemical, geological, biological, and social components of ecosystems, one that clarifies and integrates the processes that control their dynamics and the services ecosystems provide to society.  To explore, observe and understand ecosystem dynamics and enable the nation to make informed decisions about our changing environment, NOAA needs to advance innovative research that pushes the boundaries of scientific understanding and integrates information across scientific disciplines.  The health and promise of NOAA’s scientific enterprise can be gauged, in part, by the quality of the science that is conducted or commissioned by NOAA to address the following core questions
:

· What factors, human and otherwise, influence ecosystem processes and impact our ability to manage marine ecosystems and forecast their future state?  Near term focus areas include:
· Comparative analysis of marine ecosystem organization;
· New sensing technologies (e.g. genomics, proteomics, acoustics) to advance understanding of ecosystem processes and rapid detection of pathogens, harmful algal blooms, and toxins;
· Characterization and valuation of ecosystem services.
· What is the current state of biodiversity in the oceans, and what impacts will external forces have on this diversity and how we use our oceans and coasts?  Near term focus areas include:
· New sensing technologies to advance understanding of species abundance and distribution;
· Phenological studies in relation to climate change; and
· Quantifying relationships between biodiversity thresholds and ecosystem health.
· How can we reduce key uncertainties in our understanding of climate processes and their impacts at global and regional scales to improve predictions and inform mitigation and adaptation strategies?  Near term focus areas include:
· Improvement of global climate models and downscaling at scales relevant to decision-making;
· Climate change (and ocean acidification) impacts on ecosystem and human health;
· Understanding of Earth System processes; and
· Abrupt climate change.
· What improvements to observing systems, analysis approaches, and models will allow us to better analyze and predict the atmosphere, ocean, and hydrological land processes across time, space, and phenomenological scales?  Near term focus areas include:
· Advanced integrated earth system models; and
· Test bed approaches to accelerate the transition of research results into operations

· How are uncertainties in our analyses and predictions best estimated and communicated?

· How can and should the accuracy and warning times for severe weather and other high-impact environmental events be increased to maximize societal benefits?  Near term focus areas include:
· Observing and understanding Earth System processes;
· Social science infused in the development of forecasts, products, and services, including warn-on-forecast; and
· Targeted decision support tools and applications for vulnerable communities.
Environmental Literacy:  
Society understands its relationship with the environment and can make informed decisions
Among the panoply of environmental challenges facing NOAA and the nation, efforts to respond to climate change and to balance the use and conservation of coastal and marine resources will depend particularly heavily on the ability of leaders, organizations, institutions and the public to understand environmental conditions and the diverse forces that affect them.  Decision-makers face the considerable challenge of understanding climate change dynamics, parsing wide-ranging estimates of its potential impacts on the nation vulnerabilities, and integrating environmental data and information—often with large uncertainties—into routine decision-making.  For adaptation, mitigation, and other management decisions to be accepted and successfully implemented, the public will need to be scientifically educated and environmentally literate. Education experts have identified a gap between the scientific knowledge most students learn in school and what they will need in 21st-century communities and workplaces.  Integrating climate and environmental literacy into the nation's formal education systems and informal education networks is an important contribution toward addressing this gap.  These efforts will also foster the development of the current and future environmental workforce, which is greatly needed to support climate, weather, ocean, and coastal science and services.

Within five years, NOAA will demonstrate success in achieving this objective by:

· Training and supporting NOAA employees and partners who communicate climate and ocean science to key stakeholders and the public;
· Working with partners to develop and deploy a national engagement program that assesses stakeholder needs and increases society’s understanding of climate change and the oceans; and

· Using innovative technologies and methods to connect NOAA to the public with a fully integrated program to engage audiences through education, outreach, extension, training and communications.

NOAA will work with diverse partners in academia and elsewhere to increase climate and ocean literacy through investments in awareness, capacity building, education, and outreach.  NOAA will engage stakeholders at multiple levels to build awareness of environmental science, services, and stewardship responsibilities, foster community dialog, and educate citizens and students both formally and informally.  Educators and students (K-13) are a key target audience, but NOAA also will reach out to adults, family units, and especially community leaders.  NOAA will leverage communications and education technologies to provide interactive, user-targeted, professional development opportunities that could serve hundreds of thousands of educators nationwide. NOAA will promote strategic connections with formal and informal science education communities to advance STEM education and to integrate ocean, coastal, Great Lakes, weather, and climate sciences into educational processes are central to this strategic direction. Ensuring this content is accessible to all communities, particularly those populations who are currently underrepresented in the science workforce, is a specific emphasis for this functional grouping.  Additionally, NOAA will coordinate with other agency’s education and outreach campaigns, including those of EPA, DoI, DoE, and NASA.
Reliable, Integrated Earth Observations 
Reliable, accurate, and integrated earth observations that support NOAA’s current and emerging mission requirements
NOAA’s strategic goals mission functions are rooted in earth and space observations:  For the Nation to mitigate and adapt to the changing climate, knowledge of the changes to the environment must be gained from true observations.  Numerical Weather Prediction (NWP) models and weather forecasters require observations of the state of the atmosphere and oceans from various perspectives to initialize and verify the models and to make more accurate forecasts.  Fisheries cannot be sustained without knowledge of the current state of the stocks and their living environment relative to the historical data record.  Coastal communities need observations to understand changing coastal ecosystem conditions and sustainably manage coastal resources.  Nautical charting and navigation activities require consistent observations of the ocean surface and floor.  All of these capabilities draw upon the diverse observing system assets operated by NOAA and its partners, including satellites, radar, manned and unmanned aircraft, ground stations, sea-going vessels, buoys, and submersibles.  

NOAA’s observing system portfolio needs to balance growing demands with continuity concerns and implementation of emerging technologies.  NOAA’s climate mission requires continuous observations to maintain the integrity of the science conclusions, while the operational mission areas need to take advantage of new technologies to gain knowledge of hard-to-observe regions and emerging service areas.  The satellite and ground-based systems needed for operations are subject to extreme requirements for data continuity and reliability, placing a premium on repair and replacement schedules.  The diverse observing requirements levied upon NOAA’s ships and airplanes greatly exceed the current capacity of the fleet as a whole.  
In the context of these long-term challenges, NOAA will pursue:

· New observation technologies and platforms deployed to enhance horizontal coverage, time and vertical profile of the Earth from deep ocean to space;
· Lower observing system life-cycle costs and leverage innovation and expertise where possible through domestic and international partnerships; 

· Integrated observing networks over larger domains with fewer redundancies;  and
· Improved data interoperability and usability through common standards, calibration methods, data storage and access solutions, and long term stewardship.
To achieve these results, NOAA will focus on innovative methods to acquire data via data sharing partnerships, as well as pre-planning for the transition of research observing platforms to operations. Forging and maintaining strong partnerships with domestic partners and foreign countries for instrument, ground processing, and data sharing agreements will lower the cost to each partner to acquire new Earth observations. The upcoming satellite missions of GOES-R, JPSS, DSCOVR, COSMIC-II, JASON, and GCOM will be launched to gather much needed observations for NOAA’s mission areas. NOAA will maintain and invest in developing new generation of its research vessels and aircrafts to serve multiple observation requirements using more advanced and environmentally friendly technologies.  
Strategies are being developed to assimilate and fully exploit the new satellite observations expected from the next generation of polar and geostationary satellites, space weather observing systems, ground based radars and in-situ sensors, airborne sensors, unmanned observing platforms, and ship-deployed systems such as buoys and submersibles. NOAA also will expand its observation capability through innovative platforms such as Autonomous Underwater Vehicles (UAVs) and Unmanned Aircraft Systems (UASs) to explore hard-to-observe regions such as deep oceans and the Arctic. The integration of ground-based networks maintained by different domestic entities in the National Mesonet endeavor will lessen the redundancies seen in ground based weather observations.  A single source of weather data and information will be made available via the Weather Information Database. To maintain the integrity of NOAA’s climate data records, calibration of the sensors are paramount. For optimal usage of the data, new concepts of operations may be needed to exploit all the data that will be available to NOAA internal users and its external partners. Enterprise data management strategies including collaborative strategies involving internal and external partnerships and community-wide standards to ensure interoperability will become more important as data are disseminated to users throughout the United States and the world.
an Earth System Modeling Framework 
A comprehensive, integrated environmental modeling framework to connect chemical, physical, biological, and social models across time-scales 
Over the long term, to fulfill current and emerging science and service requirements across NOAA’s strategic goals, NOAA will need to move toward a comprehensive Earth-system modeling enterprise that links atmospheric and oceanic models, an integrated modeling backbone that connects models across time, space, and phenomenological scales.  Development and integration of information will require collaboration across all scientific disciplines: chemical, physical, geological, biological, social, behavioral, and economical. In addition, there are significant modeling R&D activities supported by NOAA and other U.S. agencies such as NASA, DOE, NSF, USACE, and DoD, and carried out by broad external research communities across the Nation.  The complexity of NOAA’s modeling requirements and the challenges of accelerating R&D capabilities into operations will require extensive internal coordination within NOAA, interagency coordination for the effective utilization of national investments, and external collaboration with the environmental modeling community in the academic and private sectors.  

To achieve this overarching objective, NOAA will need to develop a comprehensive modeling backbone; integrate models, products, and services; and foster a culture of collaboration within and external to NOAA.  Indicators of success will include:
· A well-functioning and comprehensive modeling backbone and governance structure for NOAA Environmental Modeling Enterprise;
· A unified modeling system encompassing all components of the earth system for global, national and regional applications, for specific phenomena, with quality and confidence required; 

· Integrated research monitoring and prediction plans for NOAA’s strategic goals, including regional-scale climate models and integrated ecosystem modeling; 

· Increased volume and diversity of data and information assimilated into models, particularly at different scale global, national, regional and local scales, as required by NOAA’s strategic goals;
· Enhanced NOAA service capabilities such as greater access to, ease-of use of, and reliance upon NOAA's models; and
· Improved ability to link physical, biological and social scientific knowledge into ecosystem-based models. 
NOAA’s capacity to achieve these objectives will require collaborative strategies involving internal and external partnerships and community-wide standards to ensure interoperability.  It also will require world-class talent—scientists, numerical modelers, model analysts, forecasters and software engineers—backed by world-class information technology and communication systems.  NOAA also will need to improve the environmental observational data used to initiate models and verify their outputs.  
A Modern Enterprise IT Infrastructure
Integrated information technology (IT) to gather, process, and disseminate environmental information and to improve operational cost effectiveness, efficiency, and service quality
NOAA’s strategic goals and mission functions require sophisticated information technology (IT) assets to gather, process, and disseminate environmental information. NOAA must remain a world leader in understanding and predicting the Earth’s environment through advanced modeling capabilities, climate predictions and real time weather products. The public demand is growing for information with increased accuracy, shorter lead times and local detail of model simulations. At the same time, new observation systems (at NOAA and those of partners) will result in a dramatic growth in the volume of data to assimilate.  To meet these demands, NOAA requires the most advanced systems for high performance computing. It also requires consistent, readily access for NOAA customers to all of its data and information services, which, in turn, requires integrated data management across the full lifecycle of observing data.  Currently, NOAA’s IT infrastructure consists of multiple fragmented IT components that deliver services independently, making it expensive to maintain and preventing interoperability and scalability.  IT services (from email to calendaring, desktop services to mobile devices) are provided and managed independently and with limited corporate standards, resulting in uneven levels of service and inefficiencies in collaborative activities within the agency.  Furthermore, any amount of data loss, whether from network failures, malicious intrusions, or mishandling of data can result in far-reaching damage.  Current threats and attacks on NOAA’s systems are targeted, well funded, for profit, organized, motivated and constantly increasing in sophistication.

Indicators of success over the next five years include:

· Robust High Performance Computing capabilities
· All data and information services to readily accessible to all users

· Increased NOAA efficiency and effectiveness through enterprise-wide solutions 

· NOAA's information and IT infrastructure secure from threats 

High Performance Computing requires significant and sustained investment to establish and maintain the target HPC architecture that allows maximum flexibility to meet the diverse requirements and the ability to scale to fill growing resource gaps.  Readily accessible data and information requires an enterprise portal with a standardized and consistent customer experience when accessing NOAA data via the web, as well as research on semantic web technologies to enable machine-to-machine discovery of NOAA data holdings.  The foundation for improvements across the IT enterprise involves a sound architectural plan, effective NOAA-wide governance, an enterprise-wide funding model, a central acquisition approach, and strong program and project management capabilities. NOAA will also move to a services-oriented approach to organizing and managing information technology. NOAA’s IT Security Program strategy is to apply security countermeasures to reduce risk,  including detection and response capabilities, user awareness, desktop security, network security and compliance monitoring.
Regional Collaboration and engagement:
Understanding and responding to Regional and local needs and Requirements
NOAA’s capacity to meet its strategic goals and objectives will require organizational flexibility and adaptability to understand and respond to distinctive regional and local needs and requirements.   As regional and local conditions change, NOAA will need to quickly assess changes in user and stakeholder priorities, and develop collaborative solutions that draw on the full range of capabilities available from NOAA and its community of partners.  Through regional collaboration and engagement strategies, NOAA will seek to improve the use and usability of its services and adapt rapidly to changing local and regional conditions and requirements.  

Within five years, NOAA will demonstrate success in achieving this objective with:

· Integrated, regional-scale information tailored to the decision needs of NOAA’s stakeholders and customers;
· Organizational agility in providing products and services as customer and stakeholder needs evolve; 

· More effective decision support for state and local governments, drawing on the entirety of NOAA’s mission capabilities; and
· Effective support for and collaboration with regional ocean governance initiatives.

International Policy and Partnerships
Global citizens and policymakers look to NOAA as the definitive source for oceanic, coastal and atmospheric science, services and stewardship
NOAA’s mission extends far beyond the borders of this country: oceans, ecosystems, and the atmosphere do not conform to political boundaries.  NOAA plays a key leadership role in international ocean, fisheries and ecosystem-based management, climate, space and weather policies.  NOAA’s many assets - including research programs, vessels, satellites, laboratories, a vast pool of internationally recognized experts, its accepted leadership role in most international programs - establishes the agency as an essential component of the international system.  NOAA is also uniquely positioned to take global leadership in assisting other nations in better predicting changes in climate that will affect their natural resources, endanger their population or cause adverse effects on their economies, and planning response strategies.  With more countries launching their own satellite fleets, and ocean and ground-based observing networks, there are more opportunities to leverage investments made by foreign partners. As such, the need for common data standards, service level agreements, and memoranda of understanding have increased.  NOAA’s stewardship responsibilities under the Magnuson-Stevens Fishery Conservation and Management Act encompass both domestic and international fisheries, and NOAA promotes stewardship of transboundary and other living marine resources and their ecosystems, through leadership and participation in domestic and international activities.
Within five years, NOAA will demonstrate success in achieving this objective with:

· Full implementation of the provisions of the Magnuson-Stevens Fishery Conservation and Management Act to combat Illegal, Unregulated and Unreported fishing and bycatch of protected living marine resources in international fisheries;

· Fulfillment of the Coral Triangle Initiative objectives;

· Supported development of an International Marine Mammal Conservation Action Plan;
· Expanded collaborations and partnerships on international climate observing systems;
· Making more standardized, readily available data made available to the Nation and our global partners; and
· Fewer political situations and litigations over violation of international law.
To achieve this objective, NOAA will leverage multilateral and bilateral partnerships to take full advantage of the development and use of research, observations, environmental science, and ecosystems management expertise and resources from outside the United States.   Continued international engagement will enable NOAA, working on behalf of the United States, to promote goals and practices that can be adopted and adapted regionally or globally to advance NOAA’s strategic goals.  
Diverse Disciplines, Diverse People:
Identify needs of NOAA's current and future workforce to ensure we are prepared to meet society's evolving needs
NOAA’s mission demands world-class professionals in the natural sciences, social sciences, and engineering, as well as disciplines such as communications, policy analysis, and program management—not to mention the uniformed servicemen and women of the NOAA Corps.  The expertise of NOAA’s people is the agency’s most important asset.  As the challenges that face our nation develop, and stakeholder demand for NOAA’s science, service, and stewardship grows, the agency must maintain diverse and constantly evolving capabilities in civilian, NOAA Corps, and contract staff.  As a federal science agency, NOAA will increasingly require a workforce not only of top-tier scientists and leaders, but science communicators and science managers.   Focusing on social and environmental outcomes will require not only the best skills in the scientific and engineering disciplines, but the best skills in interdisciplinary work across specializations.  Understanding a dynamic total ecosystem, which includes natural, social, and economic systems, will require expertise in the social and economic sciences. And with a substantial portion of its workforce ready or approaching retirement, NOAA will need to attract, hire, train, and retain the next generation of professionals needed to advance NOAA’s strategic goals. 
Indicators of success over the next five years include:

· World class natural science and engineering professionals recruited and maintained across NOAA’s mission portfolio;
· Increased leadership and managerial training and certification in the career development of NOAA professionals and NOAA Corps Officers;
· Increased numbers of interdisciplinary professionals, and science translators to enable functions of engagement and  integration;
· Increased number of social scientists for socio-ecological research, development of services, and operations;
· Increased  number of college graduates in NOAA related fields, particularly from underrepresented groups; and 

· Increased capacity of the NOAA Corps to lead integration of advanced technologies into NOAA’s missions.

NOAA will conduct systematic analyses of current workforce capabilities and future workforce needs in order to recruit, retain and develop its workforce.  NOAA will focus on hiring and developing people with expertise and developing performance plans that reflect NOAA priorities and NOAA strategic goals. We will increase our collaboration with academia and create opportunities to support undergraduate and graduate students to participate in NOAA activities and foster their interest in NOAA related scientific study and future career consideration.
Strategy Execution and Evaluation
NOAA’s Line and Staff offices will be responsible for executing the strategy laid out in this document.  Where there are shared capabilities to achieve an objective, there will also be joint accountability for performance toward that objective.

Objectives and indicators of progress toward them will be the basis for corporate performance management at NOAA. The use of performance measures for assessment and evaluation supports NOAA’s continued success by ensuring that the agency learns from its experience, strategically directs resources, and operates results-oriented programs. NOAA’s performance measures, including those required under the Government Performance and Results Act, are published annually in the NOAA Annual Performance Plan and Performance Accountability Report.

The NOAA Strategic Plan supports the DOC Strategic Plan and Annual Performance Plan. There is a direct relationship between NOAA’s goals and objectives and the goals and performance measures included in the annual budget submission to DOC. DOC uses this information for its Annual Performance Plan and Performance and Accountability Report, which integrate outcomes and performance measures across DOC.

Appendices 
NOAA’s Next-Generation 
Strategic Plan

Draft 1.0 

NOAA’s Enterprise 

NOAA conducts its mission through a large enterprise of interdependent functions.  Some of these enterprise functions are unique to NOAA, others are performed at nearly any organization, but all are essential for the agency to create value for the nation and the world.  The enterprise functions described below have been derived from statutory drivers and thus provide a comprehensive account of NOAA’s mission. NOAA’s enterprise functions account for the work that it does to realize desired outcomes for society and the environment, irrespective of organizational boundaries.  By understanding general types of activities and their outputs, NOAA can better manage its value chain across the entire enterprise in order to conduct its mission and achieve ultimate goals and objectives.  There are three basic steps in NOAA’s value chain:  

Deliver. NOAA engages the nation by providing “science, service, and stewardship” through a variety of channels: some digital, others face-to-face; some scientific, others political; some technical, others legal.  Three general types of output are the final outputs of the agency as a whole; they are the types of public goods through which NOAA engages its stakeholders, and thus represent the culmination of all agency work. NOAA’s value to stakeholders is a function of the quality of these outputs. 

· KNOWLEDGE AND UNDERSTANDING (I.E., “SCIENCE”): NOAA provides fundamental scientific insights into the reasons why environmental processes occur, as well as technical – often intangible – "know-how."  Knowledge and understanding are often provided directly by NOAA professionals in publications, lectures, or even through conversation.  They are also provided through formal decision support services, assessments that integrate multidisciplinary information, and the production of education modules.  The value of knowledge and understanding lies in the ability to explain empirical evidence, credibility of the source, and applicability to decisions, as well as the broader understanding and appreciation of the natural environment.    

· DATA AND INFORMATION (I.E., “SERVICE”): Beyond products of knowledge are services of information. NOAA provides the data, and the analyses and assessments of those data that inform the nation about past, current, and future conditions of the environment. Data and information can be anything NOAA’s partners of customers might access with a computer or mobile device, for example: weather conditions, forecasts, warnings; climate predictions, projections; charts and navigational information; as well as scientific data sets for used in academic and private sectors. The value of data and information is a function of spatial and temporal precision, timeliness and reliability, as well as user-relevance and accessibility.

· CONSERVATION AND MANAGEMENT (I.E., “STEWARDSHIP”): NOAA has direct responsibilities to manage national trust resources through activities ranging from law enforcement to protection and restoration. Conservation and management can be thought of as the “boots on the ground” of NOAA’s stewardship responsibilities: the authority to enforce fishing quotas, the expertise to protect species and restore coastal habitats, the ability to respond to emergencies and aid in disaster recovery.  The value of management and regulation is a function of the sustainability and resilience of natural resources and the balance of competing uses for ecosystem services.  

Generate. At the heart of NOAA operations is the creative work of scientists and engineers.  As compared with other public or private institutions, NOAA has a comparative advantage in producing the environmental observations, models and predictions, and research and development that is essential to national commerce.  NOAA’s core competency is in creating these three types of intellectual capital, which are penultimate throughputs with respect to the agency’s ultimate outputs; they are the necessary ingredients for NOAA’s functions to provide science, service, and stewardship.

· ENVIRONMENTAL OBSERVATIONS: Monitoring the state of the oceans and the atmosphere requires environmental observation systems (composed of satellites, aircraft, ships, buoys, and radars) yield a torrent of data, requiring standardization and integration for data archive and access.  Environmental observations provide the raw material from which all of NOAA’s information and knowledge is created.  They must be organized, quality-controlled, and properly stored in order to be useful for modeling, conducting research, managing fisheries, and for the applications of partners and customers. The value of environmental observations is a function of time and place of measurement, calibration and validation, consistency of data format, completeness of data sets, and availability of databases.

· MODELS AND PREDICTIONS: Predicting environmental changes requires well-designed (often interconnected) models of the environment that are created by earth system scientists, powered by high-performance computers, and run with extensive observations data.  Models and predictions are the numerical codification of physical, chemical, and biological laws and their consequences.  With quality data an input, models and predictions are behind forecasts of future weather and ecosystems conditions, and behind projections of possible climate scenarios.  The value of models and predictions is a function of the accuracy of simulated conditions with respect to actual conditions.  

· RESEARCH AND DEVELOPMENT: Through research and development of the ocean, the atmosphere, and human interactions, evolving understanding will underlie improved NOAA operations and informed public decision-making.  Research and development is the knowledge-infrastructure that supports current and future understanding and management of environmental systems.   The value of research and development is a function of the transfer of new knowledge, technology and novel practices into the operational contexts of NOAA or its partners, as well as the publication and citation in peer-reviewed journals.  
Resource.  Supporting all of the functions above is the management of resources,  an essential function of any organization.  NOAA’s managers, whether at headquarters or in the field, have common responsibilities to manage the investment of tax-payer dollars, deploy physical infrastructure, and retain a qualified workforce.  NOAA’s managerial efforts avail the rest of the agency of these three types of inputs.  Good management of these resources fosters an organizational environment in which core competencies can be realized and final products can reach their fullest potential. 

· WORKFORCE: NOAA's diverse functions require an equally diverse set of skills and constantly evolving abilities in the workforce, both federal and contract staff.  13,500 federal employees and nearly 4,000 contractors embody the hearts and minds of the organization – NOAA’s passions, values, wisdom, and relationships.  The value of human capital can be understood as the goodness-of-fit of expertise to duty, individual performance with respect to tasks, as well as professional satisfaction with the work that individuals perform.  

· INFRASTRUCTURE: NOAA core science and engineering functions are extremely capital intensive, demanding satellite systems, ships, buoys, aircraft, research facilities, and high-performance computing.  Infrastructure is the physical capital of the agency: the utilities that enables all other functions to be conducted.  NOAA occupies 558 facilities and operates 12 ships, 17 aircraft, X satellites, X buoys, X supercomputers. NOAA staff make use of 19,500 email addresses and X computers, X liters of water per year and X BTUs of energy per year.  The value of infrastructure is a function of how well it meets design requirements, and if it is acquired and maintained on time and within budget.

· FINANCES: To achieve its mission effectively and efficiently, NOAA finances operations internally as well as externally (e.g., grants for research and coastal zone management) based upon strategy and performance evaluations. Financial capital is the monetary investment that NOAA puts into its current and future capabilities, or into supporting and directing external partners, whose activities result in NOAA’s desired outcomes (e.g., grants for university research and development, state management of coastal zones, etc.).  The value of financial capital management is a function of how well it is distributed and spent according to strategy. The value of grants and transfers, in particular, is the fidelity to which partner activities and outputs align with to NOAA’s mission and abide by contractual agreements. 
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Planning for an Uncertain future

TBD:  summary results of NOAA’s analysis of long-term trends and potential future scenarios.
Methods

TBD:  summary of NOAA’s methods for consulting with stakeholders and developing the NGSP.
� Note to readers of version 1.0:  NOAA’s current mission statement reads “to understand and predict changes in the Earth’s environment and conserve and manage coastal and marine resources to meet our nation’s economic, social, and environmental needs”.  Various stakeholders and staff have noted that this statement could be improved.  The new statement in the text above responds to these observations, seeking to convey NOAA’s mission domains (weather, climate, oceans, and coasts) and mission functions (science, service, and stewardship) in a clear formulation that is directed toward societal impacts.  





� Note to readers of version 1.0:  At the National Stakeholder Summit that NOAA held in December, NOAA’s provisional vision—“healthy and productive communities, economies, and ecosystems within a changing world” was appreciated by some but criticized by many as uninspiring, vague, and not uniquely associated with NOAA.  Other formulations have been considered, including 1) “healthy, productive, and resilient ecosystems supporting human health, prosperity, and well-being through greater understanding of weather, climate, oceans, and coasts”; or 2) “understanding changes in weather, climate, oceans, and coasts to advance human health, prosperity, and well-being within socio-ecological systems that are sustainable and resilient”.  These formulations are likely to garner the same response as the provisional vision statement.  The alternative statement provided in the text above was extracted from materials provided at the Summit; it was noted by a number of stakeholders as worthy of being elevated to NOAA’s vision statement since it is direct, NOAA-specific, urgent, and well encapsulates NOAA’s long-term strategic goals.  


� Note to readers of version 1.0:  The research questions here are the current overarching research questions that inform NOAA’s long-term and five-year research plans.  These questions will be revisited and updated through review processes that have been set up by the NOAA Research Council, centering on a NOAA-wide research workshop that is being held in late March.  Reviewers are encouraged to comment on these topics in version 1.0 for further discussion and development.  
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