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ABSTRACT 

 
The National Oceanic and Atmospheric Administration’s (NOAA) Ecosystem 
Approaches to Management (EAM) is a holistic, evolutionary management 
strategy designed to improve the health and productivity of coastal and marine 
ecosystems.  An ecosystem approach to management shifts current management 
practices from sectoral, short-term perspectives, with humans independent of 
ecosystems to ecosystem-based, long-term perspectives and humans integral to 
ecosystems.  NOAA has developed a vision for an ecosystem approach to 
management, and has detailed its mission and outcomes for sustainable use of 
the nation’s coastal and marine resources.  This vision incorporates 
collaboration among NOAA, other federal, state, tribal, and local agencies, 
NGOs, academic and business communities.  NOAA has defined five EAM 
strategies: adaptive, incremental, geographically specified management areas, 
account for ecosystem knowledge and uncertainties, and balance diverse societal 
objectives.  These strategies will provide greater biological, physical, and socio-
economical understanding of ecosystems.  NOAA’s future steps towards EAM 
include improving internal integration and coordination to produce better 
products and services, while collaborating with partners and stakeholders to 
begin the regional process of ecosystem-based management.  The management 
practices will be geographically specific using the 10 stakeholder delineated 
U.S. Regional Ecosystems based on the Large Marine Ecosystem model.  
NOAA will work further to delineate sub-ecoregions, and address inland 
boundary issues based on coastal watersheds and diadromous fish habitat, as 
well as revisiting other boundary issues.  In order to understand ecological 
health and socioeconomic status of these Regional Ecosystems, the agency is 
developing a suite of national level of ecosystem indicators.  NOAA also plans 
to develop additional regional and sub-regional indicators for each Regional 
Ecosystem.   
 

INTRODUCTION 
 
Healthy coastal and marine ecosystems are not only vital to the nation for 
recreational and aesthetic enjoyment, but are also fundamental to our economic 
future.  The U.S. Commission on Ocean Policy (USCOP) released a report 
calling for a more integrated, comprehensive approach to management of our 
nation’s coasts and oceans.  Paramount among the report’s recommendations 
was a movement toward ecosystem-based management of our nation’s coastal 
and marine resources [1]. The President’s U.S. Ocean Action Plan, released in 
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December 2004, reiterated the U.S. Commission’s recommendation toward an 
ecosystem-based approach to management [2].  Today, successful management 
of the nation’s coastal and marine resources is at a crossroads; increased 
population growth in coastal communities is leading to more complex 
management issues.  As the leading government agency for research, 
management and stewardship of our nation’s coasts and oceans, NOAA has 
begun moving resource management toward a more holistic, evolutionary 
management strategy designed to improve the health and productivity of coastal 
and marine ecosystems including the Great Lakes.1  NOAA’s approach seeks to 
shift current management efforts from being sectoral, short-term and not 
integrated with science to efforts that account for ecosystems, offer long-term 
perspectives and fully integrate science with management.  This approach 
represents an evolutionary paradigm shift to improve coastal and marine 
resource management in the U.S. 
 

NOAA’S ECOSYSTEM APPROACH TO MANAGEMENT 
 
NOAA’s adopted definition of an ecosystem is, “a geographically specified 
system of organisms (including humans), their environment, and the processes 
that control their dynamics.”  In addition, a recently released scientific 
consensus statement on marine ecosystem-based management signed by over 
200 prominent academics in the marine field provided clear definitions of 
ecosystems, ecosystem-based management, as well as key elements of, and 
actions consistent with ecosystem-based management [3].  Fundamental in the 
consensus definition of ecosystems is that humans represent an integral 
component of any ecosystem, corresponding with NOAA’s definition [3]. 
 
Current coastal and marine resource management efforts are characterized by 
short-term perspectives on small spatial scales with coastal and marine resource 
management independent of each other.  This has led to the fragmentation and 
lack of integration among federal, state and local agencies responsible for 
coastal and marine resource management.  An ecosystem approach to 
management seeks to overcome this fragmentation by harmonizing resource 
management decisions in a spatial context.  Future management efforts will be 
characterized by policy decisions that account for ecosystems, are long-term, 
fully integrate science with management and recognize humans as integral to 
ecosystem functions and sustainability.  Over the past several decades, NOAA 
has been gaining the knowledge, experience, and information necessary to 
holistically manage marine and coastal resources.  NOAA will continue to 
gather and share this knowledge with stakeholders and partners as management 
efforts shift toward the new paradigm. 

                                                
1 This form of management has been referred to as ecosystem-based management, ecosystem-
approach to management, and ecosystem-based approach to management.  For the purposes of 
consistency in this paper NOAA’s adopted term ecosystem-approach to management will be used 
unless in reference to an outside publication. 
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NOAA’s ecosystem approach to management (EAM) sets the framework for an 
integrated and science based approach to planning and management for all of 
NOAA’s coastal, ocean and Great Lakes jurisdictions. At the core of this 
approach is regional marine planning, management and stewardship.  Regional 
marine planning is a systematic decision making framework designed to 
improve the management of coastal and oceans ecosystems and improve the 
sustainability of our nation’s coastal and ocean ecosystems. The aim is to give 
more certainty and long-term security to ocean resource users by reducing 
current and potential conflicts between the users and ensuring that their 
activities are ecologically sustainable.  The long-term outcomes of regional 
marine planning are to ensure: 1) healthy ecosystems (including living marine 
resources and habitat); 2) an increased socio-economic value of marine 
environment and resources; and 3) ensure the public is well informed and 
engaged in the assessment and prioritization phase within the regions. 
 
EAM needs to be a collaborative and voluntary process.  In this context, the 
integrated and science based framework NOAA has created, consists of five 
principles of EAM: adaptive management, geographically specific management 
areas, accounting for ecosystem knowledge and uncertainty, considering 
multiple external influences, and striving to balance diverse societal objectives. 
 
Adaptive management is a revolving process.  Policies are developed and 
tailored to unique conditions and issues in each region.  These policies are then 
implemented, monitored, and evaluated on successes and failures.  Improved 
understanding of ecosystems leads to an evolved policy and planning process 
based on new challenges and issues. 
 
In collaboration with federal, state, academic and NGO partners, NOAA has 
delineated 10 regional ecosystems that represent geographically specified 
management areas [4].  Many ecosystem boundaries cross local, state, national 
and international boundaries.  Therefore, ecosystem approach to management 
requires co-management and cross-jurisdictional management.  The delineation 
and development of these 10 regional ecosystems was an important first step in 
moving toward a more holistic approach within a spatial context. 
 
Ecosystems involve complex connections between organisms, their 
environment, and the processes that drive the system.  By utilizing baseline 
assessments, managers can make informed science-based decisions.  By taking 
into account ecosystem uncertainties, managers can use a precautionary 
approach to management.  Consideration of external influences takes into 
account the numerous ecological and anthropogenic factors affecting marine and 
coastal resources.  By increasing the knowledge of these influences, NOAA and 
its partners can enhance stewardship and management. 
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Just as important as understanding ecosystem functions and influences, is 
understanding regional stakeholder needs.  In order to gain stakeholder 
confidence as EAM moves forward, stakeholders will need to be invited to the 
process from the onset.  Education and outreach of the benefits of EAM are 
critical to obtain stakeholder participation.  NOAA’s vision is to have 
productive, healthy and sustainable ecosystems that all sectors of the economy 
can utilize for their benefit, while working within our legislative mandates. 
 
NOAA recognizes that collaboration with regional stakeholders is necessary 
toward EAM and will work with other agencies, stakeholders, and decision-
makers for coastal and marine ecosystems.  NOAA will support development of 
a regional stakeholder-driven governance system that will help define goals, 
approaches, and processes for EAM.  An example of NOAA’s collaboration 
efforts to date has been a national delineation workshop held in Charleston, 
South Carolina in 2004.  Results of this workshop, attended by academics, 
scientists and resource managers from more than 19 state and federal agencies as 
well as NGOs and academic institutions, included delineation of the 10 regional 
ecosystems in the U.S. adopted by NOAA based on the large marine ecosystem 
model developed by Sherman and Alexander [5].2 
 
NOAA has begun allocating resources among its living resources’ programs to 
support this regional ecosystem delineation.  Future actions include working 
with regional stakeholders to further delineate the regional ecosystems into sub-
ecoregions, as well as address inland and other ecosystem boundary issues. 
 
NOAA has outlined a series of elements toward achieving EAM.  The four 
elements are: integrate and outreach, observe and characterize research and 
model, and management and stewardship.  The process is incremental and 
involves engaging stakeholders and various federal, state and local partners as 
early in the process as possible.  A series of regional workshops is proposed to 
gather stakeholders to begin the process of EAM.  These preliminary workshops 
will be used as a forum to clearly identify ecosystems and sub-ecoregions, and 
set goals for management of the ecosystem. 
 
NOAA has been working on a suite of ecosystem health and socio-economic 
indicators that would facilitate the process of setting goals for EAM.  With the 
assistance of regional stakeholders, an agreed upon suite of national and sub-
regional indicators would be developed, which could provide valuable 
information as to ecosystem health and productivity status and trends.  
Analyzing the status of ecosystem health, or what the major factors/stressors 
affecting the ecosystem are, is an important initial step in moving toward EAM.  

                                                
2
Large Marine Ecosystems are defined as regions of ocean space encompassing coastal areas from 

river basins and estuaries out to the seaward boundary and continental shelves and the seaward 
margins of coastal current systems.  They are relatively large regions on the order of 200,000km2 or 
greater, characterized by distinct bathymetry, hydrography, productivity and trophically dependent 
populations. 
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The suite of indicators could later be modified, once an established management 
process was incorporated, to function as measures of performance for 
management policies.  NOAA is also developing an inventory of EAM type 
activities it has been involved in to document lessons learned and best practices. 
 
Further steps involve determining research and information needs, establishing 
performance measures and designing systems for monitoring and information 
gathering.  NOAA has developed a 5 and a 20 year research plan that include 
developing monitoring and forecasting systems for regional ecosystems.  
Equally as significant to developing a research plan and determining 
informational needs is coordinating a system of data management that will allow 
resources managers and scientists to share data across jurisdictional boundaries.  
Regional mechanisms developed to allow for information sharing and 
dissemination will be developed internally within NOAA and among various 
stakeholders and partners. 
 

CONCLUSION 
 
Not since the Stratton Commission Report, released in 1969, has so much 
attention been given to the nation’s coasts and oceans.  In addition to the 
USCOP and the President’s U.S. Ocean Action Plan, the Pew Commission 
released a report in 2003 making many similar recommendations calling for a 
more integrated national ocean policy [6].  NOAA has responded to these 
reports by developing a strategic plan that focuses NOAA on moving toward 
regional EAM.  As current management efforts shift to be more holistic, NOAA 
will continue to work with regional stakeholders to develop EAM and move the 
process forward.  Currently, NOAA is improving its ecosystem products and 
services to better contribute, within their mandates, to health and sustainable 
coastal and marine resources.   With increasing stressors, e.g. coastal population 
growth and its associated pressures placed on the nation’s coastal and marine 
resources, an innovative form of management needs to be implemented.  NOAA 
has begun the process of moving our nation forward, and with assistance and 
collaboration from national, state, local partners and stakeholders, the U.S. will 
be able to continue to enjoy our coastal and marine natural treasures. 
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