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FOCUS ON ECOSYSTEM 
SCIENCE/MGT.
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WHAT’S THE POINT

WE HAVE AVAILABLE A LOT MORE 
SCIENTIFIC UNDERSTANDING THAN 
WE EMPLOY IN MANAGEMENT

WE NEED TO EXPAND WAYS WE USE 
SCIENCE IN MANAGEMENT

THIS REQUIRES A CHANGE IN CULTURE 
OF MANAGEMENT – including science





“Using what is known about the marine 
ecosystem to inform management decisions.”

-adapted from the Ecosystem
Principles Advisory Panel, 
Report to Congress, 1999

What is Ecosystem-based 
Management?

Presenter
Presentation Notes
Ecosystem-based management is a term that is getting thrown around quite a bit recently.  When the project began we meant it to simply mean  “using what is known about the marine ecosystem to inform management decisions.”  As my research progresses I’m noticing that my definition of this term is evolving and I’m sure it will continue to do so.  I now would include in this definition, “taking into account other components of the ecosystem, beyond those you are managing, when making management decisions.” Part of what makes the concept so difficult for people at this point is that it does not have a specific, agreed-upon definition.  Maybe by the time I’m through with my research we’ll have one.  Probably not though.



ECOSYSTEM MANAGEMENT 
GOALS

MAINTAIN ECOSYSTEM 
HEALTH AND 

SUSTAINABILITY



ECOSYSTEM “PRINCIPLES”

• ABILITY TO PREDICT ECOSYSTEM 
BEHAVIOR IS LIMITED

• ECOSYSTEMS HAVE THRESHOLDS AND 
LIMITS AFFECTING ECOSYSTEM 
STRUCTURE

• IF LIMITS ARE EXCEEDED, CHANGES CAN 
BE IRREVERSIBLE

• DIVERSITY IS IMPORTANT TO ECOSYSTEM 
FUNCTIONING [DEBATED]

[EPAP 1999]



ECOSYSTEM “PRINCIPLES” 
[cont.]

• MULTIPLE TIME SCALES INTERACT IN 
AND AMONG ECOSYSTEMS

• COMPONENTS OF ECOSYSTEMS ARE 
LINKED

• ECOSYSTEM BOUNDARIES ARE OPEN
• ECOSYSTEMS CHANGE WITH TIME
• ETC. – CHOOSE YOUR FLAVOR
[EPAP 1999]



CAVEATS

• WE DO NOT HAVE COMPLETE 
UNDERSTANDING OF ECOSYSTEMS

• WE CANNOT PREDICT CHANGE IN 
ECOSYSTEMS AT PRESENT

• ECOSYSTEMS EVOLVE OVER TIME
• MANAGEMENT INSTITUTIONS ARE 

NOT CONFIGURED TO ECOSYSTEM 
SCALE   [EPAP 1999]

• THIS DOES NOT PREVENT ACTION



EBM POLICY ADVICE

• CHANGE BURDEN OF PROOF
• APPLY PRECAUTIONARY PRINCIPLE
• PURCHASE “INSURANCE”
• LEARN FROM MANAGEMENT 

EXPERIENCE
• USE INCENTIVES TO ACHIEVE GOALS
• PROMOTE FAIRNESS AND EQUITY



OPERATING RULES FOR 
EBM

MUST BE PRACTICAL AND 
PRODUCE CHANGE IN 
CONTEXT OF CURRENT 
MANAGEMENT INSTITUTIONS

MORE THAN NEPA COMPLIANCE
NO NEW LEGISLATIVE MANDATE 

NECESSARY – EVENTUALLY 
DESIRABLE



Ecosystem-based Management 
approaches

Traditional 
Fishery 
Management

(TFM)
- target species
- single species or 
multi-species

Single sector 
management

Ecosystem 
oriented single 
sector mgt.

Integrated 
regional multi-
sector 
management

Ecosystem 
Approach to 
Fisheries 
(EAF)
- Start with the 
fishery
- add issues of 
ecosystem 
impact

Ecosystem 
Based 
Fisheries 
Management 
(EBFM)
- Start with the 
ecosystem 
services
- add fishing

Ecosystem 
Based 
management 
(EBM)
- Regional 
integrated 
management, 
multiple use 
management

ESD policy, Fisheries Act 
and AFMA fisheries

Australia’s Oceans Policy 
and Environmental Act

Modified from 
Sainsbury



High Bar/Low Bar
EBM IMPLEMENTATION

Status quo?

Perfect information
totally integrated management

Completely isolated
single species/sector management

Presenter
Presentation Notes
So how do we know ecosystem-based management when we see it?

It is useful here to introduce you to the high bar/low bar concept developed by Dr. Fluharty.  In this analogy, we think of marine resource management as a high jump with several sets of brackets.  The uprights without a bar would represent completely isolated, single species management, with no higher aspirations.  The highest set of brackets would represent totally integrated ecosystem-based management.  If we begin by setting the bar at the highest bracket, attempts to clear the bar will likely be met with failure and frustration.  But what if we start by setting the bar a little lower?  This is what we are trying to do here.  Not to criticize agencies for failing to implement perfect ecosystem-based management, but to identify ways in which they may be making incremental steps towards it.  For example, developing single species stock assessments that take into account climate variation.    It is this low bar definintino of ecosystem-based management that we evaluate agency….on.



No
Use

Ecosystem 
Pristine

Prohibited 
Use

Extractive 
Use

Ecosystem
Modified

Ecosystem
Modified –
Resilient?
Restored?

ECOSYSTEM BASED MANAGEMENT
– A PROCESS

TFM EAM EBM

USE SCALE

ECOSYSTEM SCALE



PREREQUISITES OF EBM

• EFFECTIVE CONTROL OF ACTIVITY BY 
MANAGEMENT SYSTEM

• ABILITY TO ENFORCE REGULATIONS
• ABILITY TO MONITOR ACTIVITY
• ABILITY TO FLEX AND ADAPT
• ABILITY TO CREATE INCENTIVES

– TRANSFER PAYMENTS
– PRIVILEGES
– CULTURE



ASSESSMENT OF EBM IN U.S.

• PREREQUISTES NOT MET IN MOST 
MARINE SECTORS [IMPROVING]

N.B. EBM IS NOT A SUBSTITUTE FOR 
POOR MANAGEMENT

• ECOSYSTEM PRINCIPLES ARE 
SELDOM REALIZED IN MANAGEMENT

• EXAMPLES OF USE ARE GENERALLY 
LIMITED IN SCOPE



Reasons Why EBM Not 
Implemented

• Lack of adequate science? Science integration?
• Lack of a mandate – conflicting mandates?
• Good sectoral management is adequate?
• Inertia?

– Don’t know how
– Fear the unknown

• Feuding scientists/ objectives?
• Too complex?
• Can’t afford it?
• Transaction costs too high?
• Lack of political will?
• Need for EBFM training and communication? 



Lack of Adequate Science?



STATUS OF SOCIAL SCIENCES 
IN NOAA BUDGET

3.4 Billion 24.7 Million= 0.6%

Source, Wiley 2008



NOAA SOCIAL SCIENCE 
STAFFING

Source, Wiley 2008





Lack Mandate/ Conflicting 
Mandates for EBM

Not required
Not prohibited
Best Available Science



…XI-XV
How to Implement
Ecosystem-Based 

Management

There is no manual for what we are attempting!

Thanks to Steve Murawski



Good sectoral management is 
adequate?



Pollock trawl near Kodiak, Alaska. 
Photo: Mindy Jones, NMFS 

Steller sea lion bull. Photo: NMFS

http://www.epa.gov/owow/oceans/cruise_ships/

Photo by USACE,
http://www.epa.gov/owow/oceans/
regulatory/dumpdredged/dredgemgmt.html

Valdez Cotainer Terminal 
http://www.ci.valdez.ak.us/port/marine.html

Common murres
USFWS

Exploratory drilling in the 
Beaufort Sea 
http://www.mms.gov/alaska/fo/I
NDEX.HTM

Subsistence salmon
http://www.travelalaska.com

Presenter
Presentation Notes
Here, we see examples of some of the many activities and species that are being managed in Alaska marine waters.  They include (MAYBE SEPARATE SLIDES)
-exploration and production of oil and gas;
-commercial fishing
-recreation and tourism, including a rather extensive cruise ship industry;
-shipping and navigation (that is a picture of a channel being dredged by the Army Corps of Engineers and the container terminal at the Port of Valdez)
-thousands of species including those that are commercially valuable, endangered,\. Here we see common murres and steller sea lions.
-subsistence harvest by native Alaskans

All of these activities have impacts on all the others and we are only beginning to understand the links between them.

http://www.epa.gov/owow/oceans/�


Inertia?

• Don’t know how
• Fear of the unknown
• Lazy
• Etc.





Feuding scientists OR  
objectives?







Too complex?



National Ocean
Council
(Ch. 4)

Regional Ocean
Council*
(Ch. 3,5)

Governance
Policy Development, 
Coordination,
Facilitation

Stewardship
Advice,

Collaboration

Regional 
Federal

Coordination 
(Ch. 5)

Offshore 
Management

Regime (Ch. 6)

Ecosystem
Assessments 

(Ch. 5)

Coastal Zone
Management 

(Ch. 9)

Scientific
Knowledge (Ch. 25)

Ocean 
Data

(Ch. 28)

Mammals (Ch. 20)

Health (Ch. 23)

Coral (Ch. 21)

Fish (Ch. 19)

Habitat (Ch. 11)

IOOS (Ch. 26)
Broad guidelines; coordination; 
communication

Policy Coordination

Collaboration & Assistance

Key

Functions
Education (Ch. 8)

* Voluntary and flexible, formed by Governors and other locally-based interests

Shoreland 
Development 
(Ch. 9)

Offshore Uses 
(Chs. 22, 24)

President’s Council
of Advisors

Information
Regional Ocean

Information Center

US COMMISSION ON OCEAN 
POLICY ROC Concept

Policy Context

Understanding ROG

3 Components of ROG

3-Step Analytical Framework

Test of Analytical Framework

Conclusions

(Hershman 2005)



ECOSYSTEM STATUS: Physical Environment 
and Links to Production

Pac ific  Dec adal Osc illa tion
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Regional food webs

Do these structural differences result in differences in control?

EBS GOA



Can’t afford it?

Yes, Science, monitoring, enforcement 
needs are greater than traditional 
sectoral management

No, when losses due to externalities of 
more traditional  management are 
considered EBM is worth the cost in 
both short and long term



NOAA’s Budget and Planning 
Process

Program Baseline 
Assessments

PLANNING
External 
Inputs

Internal 
Inputs

Annual Guidance 
Memorandum

Strategic Plan Update

Goal/Council 
Assessments

PROGRAMMING
FY/FY/FY/FY/FY

Program Plan 
Evaluation 

Fiscal & Programming 
Guidance

Program Plan 
Development

PBA
Analysis

BUDGETING

FY

President’s Budget 
Submission to Congress

Budget
Preparation

DOC Review and 
Adjustment

OMB Review and Passback

Congressional 
Appropriation

Apportionment and 
Allocation of Funds

Program Decision 
Memorandum (PDM)

EXECUTION

Close-out

Execute Approved 
LO / Program 
Annual Oper Plans

Report Results
• Eval Performance  
• Make Adjustments

Performance Plans

BOPs

Monthly/Qtrly
Execution Reviews



Transaction costs too high?



NOAA’s Alignment by Goal
Stakeholders

• Ecosystems

• Weather & Water

• Climate

• Commerce & 

Transportation

Outcomes

NOAA Line Offices (6)

NOAA 

Strategic Plan
M
is
si
on
 G

oa
l 
Te
am

s

NOAA Councils (12)



Presenter
Presentation Notes
To manage the activities and species of the complex marine ecosystem in Alaska is an equally complex framework of Federal, state, local and tribal government agencies.  For this project I am focusing on the activities of federal and state agencies with respect to ecosystem-based management.  That is, to what extent are these various agencies nominally and functionally using ecosystem principles in their decision-making process, and how are they working together to consider the ecosystem on a holistic basis?



Lack of political will?



FACTORS AFFECTING PACE OF 
ADAPTATION OF EBFM

• PRICES [OF INPUTS, e.g., FUEL]
• REVENUE [COMPETITION]
• CONFLICTS [e.g. WARS]
• TECHNOLOGY [SOLVE/CREATE 

PROBLEMS]
• CHANGING HUMAN VALUES
• NATURAL DISASTERS
• CLIMATE VARIABILITY/CHANGE

Presenter
Presentation Notes
Over time we have observed a number of factors affecting the pace of adaptation to EBM



NOAA SAB RECOMMENDS 
NOAA  DEVELOP REGIONAL 
INTEGRATED ECOSYSTEM 

ASSESSMENTS 7/06
Regional, collaborative Integrated 

Ecosystem Assessments (IEAs), 
conveying information on the status of 
ecosystem health and evaluating the 
impacts of current and proposed 
human activities should be the central 
products of NOAA ecosystem science.



Ecosystem Goal 
Team’s Regional 
Ecosystem 
Boundaries (LMEs)

44



Ways to SPEED UP EBM 
Implementation

• Regional Integrated Ecosystem 
Assessments [NOAA SAB/EETT 2006]

• Regional Sectoral Ecosystem Plans
• Management Forums 
• Outreach and Training [ by 

Professionals]
– Scientists / Managers
– Users / Protectors



Need for EBFM training and 
communication

Do we need an Ecosystem Service?
NO – TRADITIONAL SCIENTIFIC ADVICE 

IS ADEQUATE TO DELIVER THE 
MESSAGE

YES – MESSAGE IS NOT BUSINESS AS 
USUAL – REFLECTS CHANGE OF 
UNDERSTANDING. REQUIRES 
ACCULTURATION



What to Expect in Next 10 Years 
of EBM Implementation

• CHAOS [IN THE BEST SENSE]
• EVOLUTION TOWARD A REVOLUTION
• INCREASINGLY COMPREHENSIVE 

APPROACHES
• DEVELOP MODELLING AND PREDICTIVE 

CAPACITY, E.G., ENSEMBLE FORECASTS 
FOR ROG

• DEVELOP AN ‘ECOSYSTEM SERVICE’

Presenter
Presentation Notes
Countries are experimenting with many different approaches to EBM.  It is clear that one management system is not going to work everywhere.  This chaos, however, will provide valuable information on how to best implement EBM under difference conditions.  I am optimistic that the IPCC approach might be used to develop knowledge and ensemble forecasts for the oceans.  In any case, I see a trend toward increasingly comprehensive approaches.



What to expect ?

Great things from the next generation of 
scientists and managers

Make way!



THANKS
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