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Ecosystem Science: 
Natural Systems in Highly Engineered 

Landscapes



Environmental Issues Requiring Strong  National 
Agenda

Wetland (habitat) Loss

Eutrophication

Sea Level Rise

Hurricanes and Hazards



Caernarvon
Freshwater
Diversion



Natural Ecosystems Built/Urban Ecosystems
• Wetland/Floodplain • New Orleans
• Shoreline • Rural Communities
• Upland • Navigation

• Energy Related
Managed Ecosystems
• Agriculture
• Forestry
• Fisheries
• Restored Ecosystems



Federal Projects with purpose to Protect and 
Serve the Public Good; 

With Long-term Unintended Consequences

Flood Control 
(1927 - 1965 - to present)

Coastal Oil and 
Gas Exploration
(1930-1970)

Navigation
(1850-1970)

Agriculture
(1850-1960)



Ecosystem Forecasting: 
Risks, Restoration, Resiliency
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Coastal Louisiana Ecosystem Assessment and Restoration
(CLEAR) Program

CELS

Benefits
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Land Building
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CRMS

CLEAR Program
Ecosystem Forecasting 

Systems:
1) Conceptual Models
2) Numerical Models
3) Observation Systems
4) Data Management 

Systems
Performance - Connectivity 

- Lack of dialogue 
among modelers, 
monitoring, science, 
and agencies



• Metrics to test hypothesis; 
forecast ecosystem state 
change; establish ecosystem 
report cards;  establish critical 
threshold conditions

Concepts of Ecosystem Resiliency - National 
Agenda



Increasingly studies in ecology and other 
fields are showing... (that systems) 

maximize performance by pulsing…
Pulsing can maximize long-range 

performance. 
[from H.T. Odum 1988 Science 

242:1132-1139]



Uncertainty Assessment of Ecosystem 
Forecasting:  

Land Surface Dynamics (storm surge);
Climate Change;

Ecosystem Thresholds;
Model Validation
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Ecosystem Science and Hurricanes: 
Natural Systems as Part of the 

Protection Strategy
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The problem in urban areas is clear



Strategies for Developing Scenarios

Restoration effort

Landscape integrity

Economic outputs

Protection measures

+/- +/-

+

+

+



Storm Protection





Recommendations



(1)  Ecosystem Forecasting: Risks, 
Resiliency, and Restoration

(2)  Ecosystem Forecasting: Thresholds for 
wetland stability under different scenarios 
of sediment supply, tidal amplitude, sea 
level rise, subsidence, and hurricane 
disturbance? 



(3) Uncertainty Assessment: Land 
Surface Dynamics; Ecosystem 
Thresholds; Pulses as Part of System 
Stability;



(4) Environmental 
Observation Systems; 
Questions associated 
with large-scale 
disturbances 
(hurricanes);  Data 
acquisition and model 
verification (data 
archives);



• Science of Rebuilding

Goal of Forum 2006

• Rebuilding of Science

BoR Post Hurricane Forum 2006
‘Science Recovery and Discovery: Role of Higher 

Education in Securing a Sustainable Future’



 Science for Rebuilding Coastal  

Louisiana 

Science for Rebuilding Coastal  

Louisiana 

Engineering  
Science 

Economics  
and Social  
Science 

Natural  
Science 

Engineering 

� What can we do? 

� How and at what  
cost? 

Natural Science 

� Driving processes? 

� What is status,  
trends in natural  
systems? 

Economic Analysis 

� What is at stake? 

� What opportunities  
exist (risks/benefits)? 

Applied Science (CLEAR) 
� What is feasible? 
� How is/will it perform? 

(5)  Ecosystem Science and Engineering: Role 
of natural coastal systems to protection 
strategies;  Coastal Engineering and Science
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