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Research to support Ecosystem-Based Management (EBM) 

  Major Science Question(s) 
o  How do we assess, evaluate, and predict the holistic integrated state of coastal 

ecosystems to improve management? 

  Links to NOAA Strategic Plan 
o  A holistic understanding of the Earth system through research  

  Links to other authorizing language, statutes, etc. (if appropriate) 
o  Water Resources Development Act 2000 (Everglades Restoration), Coastal Zone 

Management Act, Clean Water Act, Magnuson-Stevens Reauthorization Act, etc. 
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Partnerships and Stakeholders 
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How do we assess, evaluate, and predict the holistic 
integrated state of coastal ecosystems to improve 
management? 

Observations/ 
Indicators 

Empirical Models 

Mechanistic Models 

Conceptual Models 

Integrations with Human Dimensions 

Risk analysis 
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EBM-DPSER: 
A next generation conceptual ecosystem model  

Kelble et al. (2013) 

Drivers - social, demographic and 
economic developments  

Pressure - release of substances 
(emissions), physical and biological agents, 
the use of resources and the use of land 

State – quantity and quality of physical 
phenomena (such as temperature), 
biological phenomena (such as fish stocks) 
and chemical phenomena (such as 
atmospheric CO2 concentrations) 

Ecosystem Services – the benefits that 
humans derive from the ecosystem 

Responses - 
by groups (and 
individuals) in 
society, as well 
as government 
attempts to 
prevent, 
compensate, 
ameliorate or 
adapt to 
changes in the 
state of the 
environment 
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Holistic Indicator selection 
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Developing Consistent Indicators for IEAs 
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Loomis et al. (2014) 

Social: Recreation 

Biophysical: Water Column 
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Developing Consistent Indicators for IEAs 
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Empirical Models to Assess Climate Change Impacts 

Kearney et al. (2014) 
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Impact of 
multiple 
pressures 
upon 
Ecosystem 
Services 

0.00 0.05 0.10 0.15 0.20 0.25 

Freshwater Delivery 

Climate Change (Temp.) 

Climate Change (Weather) 

Accelerated Sea Level Rise 

Ocean Acidification 

Marine Construction 

Boating Activities 

Disease 

Invasive Species 

Marine Debris/Ghost Traps 

Commercial Fishing 

Recreational Fishing 

Relative Direct Impact to Ecosystem Services 

E
co

sy
st

em
 P

re
ss

u
re

 

Direct Impact of Ecosystem Pressures on Ecosystem Services 

Science and Education 
Recreational Fishing 
Protection from Storms 
Pristine Wilderness Experience 
Pollution Treatment 
Non-Extractive Recreation 
Historic & Cultural Resources 
Existence Natural System 
Commercial Extraction 
Climate Stability 
Aesthetic Environment 
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Evaluating Management Strategies 

Kelble et al. (In Prep) 
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Looking Ahead 

  In the works: 
o  Investigating climate change with coupled climate, 

physics, & ecosystem models   

o  Better integration with Human Dimensions Science 

by incorporating Human Well-Being 

o  Methodology to determine optimal yield for 

fisheries 

o  Setting reference points for EBM 

  Known risks and issues 
o  Governance; untested hypothesis; political will; 

accounting for uncertainty in complex systems 
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Back-up slides 


