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Ecosystem-­‐Based	
  Management	
  
An	
  integrated	
  approach	
  to	
  management	
  that	
  considers	
  the	
  
enBre	
  ecosystem,	
  including	
  humans.	
  The	
  goal	
  is	
  to	
  maintain	
  an	
  
ecosystem	
  in	
  a	
  healthy,	
  producBve	
  and	
  resilient	
  condiBon	
  so	
  
that	
  it	
  can	
  provide	
  the	
  services	
  humans	
  want	
  and	
  need.	
  	
  It:	
  
•  is	
  place-­‐based	
  in	
  focusing	
  on	
  a	
  specific	
  

ecosystem	
  and	
  the	
  range	
  of	
  acBviBes	
  
affecBng	
  it;	
  

•  explicitly	
  accounts	
  for	
  the	
  
interconnectedness	
  among	
  systems,	
  such	
  
as	
  between	
  air,	
  land	
  and	
  sea;	
  and	
  

•  integrates	
  ecological,	
  social,	
  economic	
  and	
  
insBtuBonal	
  perspecBves,	
  recognizing	
  their	
  
strong	
  interdependences.	
  
	
  



Key	
  Elements	
  of	
  Ecosystem-­‐Based	
  
Management	
  

 	
  Integra6on	
  
  Intergovernmental	
  
  Intermedium	
  (air,	
  land,	
  water)	
  
  Ecosystemic	
  
  Intersectoral	
  
  Inderdisciplinary	
  

 	
  Sustainability	
  	
  
 Precau6on	
  
 Adapta6on	
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Chesapeake	
  
Bay	
  

Mississippi	
  
Delta	
  



Most	
  Important	
  U.S.	
  Ports	
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Chesapeake	
  Bay	
  and	
  Catchment	
  

Maximum depth  53 m 

Average depth   7 m 

Total shoreline   7,400 km 

Volume    6.8 x 107 m3 

Catchment area  165,000 km2 

Freshwater inflow  2,400 m3/sec 

Length     322 km 

Age     >10,000 y 

Tributaries    150 



Chesapeake	
  Bay	
  Ecosystem	
  
Eutrophica6on	
  is	
  a	
  systemic,	
  pervasive	
  altera6on	
  



Historical	
  Oyster	
  Grounds	
  

•  ~ 1% of historic levels 
•  loss of habitat 
•  loss of filtration capacity 



Roman	
  et	
  al.	
  2005.	
  Limnol.	
  Oceanogr.	
  50:	
  480-­‐492.	
  



Chesapeake	
  2000	
  Agreement	
  
•  Living	
  Resource	
  Protec6on	
  and	
  Restora6on	
  

–  Increase	
  oysters	
  10	
  fold,	
  mulB-­‐species	
  management	
  

•  Vital	
  Habitat	
  Protec6on	
  and	
  Restora6on	
  
–  Restore	
  historic	
  abundance	
  of	
  submerged	
  vegetaBon;	
  restore	
  10,000	
  ha	
  

wetlands;	
  forests;	
  streams	
  

•  Water	
  Quality	
  Protec6on	
  and	
  Restora6on	
  
–  Reduce	
  nutrient	
  and	
  sediment	
  loadings	
  to	
  level	
  needed	
  to	
  protect	
  aquaBc	
  

living	
  resources	
  

•  Sound	
  Land	
  Use	
  
–  Land	
  conservaBon;	
  reduce	
  harmful	
  sprawl	
  

•  Stewardship	
  and	
  Community	
  Engagement	
  
–  EducaBon,	
  community	
  engagement,	
  government	
  by	
  example	
  

www.chesapeakebay.net	
  



Reduc6on	
  of	
  Nitrogen	
  Loads	
  
Measured	
  &	
  Model	
  Es6mates	
  

Target 

www.chesapeakebay.net	
  



1.  management objectives that are 
regularly revisited and accordingly 
revised 

2.  a model or models of the managed 
system 

3.  monitoring and evaluation of outcomes 
4.  mechanisms for incorporating what is 

learned into models guiding future 
decisions 

5.  a collaborative process for stakeholder 
participation and learning 

Requirements	
  for	
  Adap6ve	
  Management	
  



Maryland’s	
  BayStat	
  Program	
  

Governor Martin O’Malley: 
erstwhile Irish rock band performer  



hWp://www.baystat.maryland.gov	
  





Implementa6on	
  of	
  Total	
  Maximum	
  
Daily	
  Loads	
  by	
  Catchment	
  



Poplar	
  Island	
  	
  
“Beneficial	
  Use”	
  of	
  Dredged	
  Material	
  

1994	
   Recent	
  

Wetland	
  creaBon	
  



Sediment	
  Behind	
  Dams	
  
Smoking	
  Time	
  Bomb?	
  

Conowingo	
  Dam,	
  Susquehanna	
  River	
  





Mississippi	
  Delta	
  Ecosystems	
  
	
  

•  Off	
  

Large	
  river	
  built	
  
extensive	
  wetlands	
  
built	
  over	
  a	
  few	
  1000	
  
years,	
  but	
  rapidly	
  
changing	
  in	
  100	
  

Highly	
  producBve	
  
and	
  economically	
  
important	
  	
  

Offshore	
  oil	
  and	
  gas	
  infrastructure	
  



 
Courses of the 

Mississippi River 

Alexandria	
  

Lafayede	
  

Baton	
  
Rouge	
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  Orleans	
  
Lake	
  
Charles	
  

Cocodrie	
  2600	
  B.C.	
  -­‐	
  1600	
  B.C.	
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  1900	
  B.C.	
  -­‐	
  700	
  B.C.	
  
St.	
  Bernard	
  800	
  B.C.	
  -­‐	
  300	
  B.C.	
  
Lafourche	
  	
  	
  65	
  A.D.	
  -­‐	
  1300	
  A.D.	
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  900	
  A.D.	
  -­‐	
  PRESENT	
  

Ancient & Modern	
  



Drama6c	
  Land	
  	
  Loss	
  in	
  20th	
  Century	
  



Historical	
  Context	
  
Rapid	
  reverse	
  of	
  6000	
  year	
  process	
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+3.2 km2/yr 

~ -26 km2/yr. 



Causes	
  of	
  Wetland	
  Loss	
  	
  
Many	
  and	
  Interac6ve	
  



Coastal	
  Wetlands	
  and	
  Sea	
  Level	
  Rise	
  

Depends	
  on:	
  
• 	
  relaBve	
  sea-­‐level	
  rise	
  
• 	
  Bdal	
  hydrology	
  
• 	
  sediment	
  supply	
  

PracBcal	
  limits	
  ?	
  

Relative sea level rise in Louisiana 4 to >10 mm yr-1 



Decline	
  of	
  Suspended	
  Sediment	
  
in	
  Mississippi	
  River	
  

Kessel	
  1987	
  



Coastal	
  Louisiana	
  Restora6on	
  Measures	
  

•  River	
  diversions	
  
•  Marsh	
  creaBon	
  
•  Barrier	
  restoraBon	
  &	
  
shoreline	
  protecBon	
  

•  Hydrologic	
  restoraBon	
  	
  





	
  
	
  

Hurricane	
  Katrina	
  Brought	
  Aden6on	
  to	
  
Hurricane	
  Protec6on	
  &	
  Role	
  of	
  Wetlands	
  

New Orleans area 
Louisiana wetlands 

New floodgate on Gulf Intracoastal Waterway 



	
  
	
  

MR-GO 
Baptiste Collette 

South Pass 
Southwest Pass 

Tiger 
Pass 

Barataria 
Houma Atchafalaya 

Wax Lake 
Outlet Freshwater 

Bayou 

Mermentau Calcasieu 

GIWW 

Mississippi 
River 

GIWW 

Integra6on	
  
• 	
  Flood	
  protecBon	
  
• 	
  NavigaBon	
  
• 	
  Coastal	
  ecosystem	
  restoraBon	
  
• 	
  Energy	
  &	
  other	
  infrastructure	
  

ian.umces.edu/pdfs/ian_report_333.pdf	
  



2012	
  Louisiana	
  Coastal	
  Master	
  Plan	
  



River	
  Sediment	
  Diversions	
  

•  Affect	
  larger	
  areas,	
  take	
  Bme,	
  but	
  are	
  sustainable.	
  
•  Expensive	
  and	
  create	
  fishing	
  and	
  shipping	
  user	
  conflicts.	
  



Proposed	
  Lower	
  River	
  Diversions	
  

Southwest	
  Pass	
  
Main	
  shipping	
  entrance	
  to	
  the	
  river	
  



Macondo well 

Deepwater	
  Horizon	
  
explosion	
  April	
  20,	
  2010	
  

An	
  Opportunity	
  Out	
  of	
  A	
  Tragedy	
  



Oil	
  Spill	
  Commission	
  

www.oilspillcommission.gov	
  



	
  	
  	
  	
  	
  	
  	
  RESTORE	
  Act	
  

Eligible	
  acBviBes	
  for	
  funds	
  
provided	
  to	
  the	
  States	
  	
  

1.  Coastal	
  restoraBon	
  
2.  MiBgaBon	
  of	
  damage	
  to	
  natural	
  

resources	
  
3.  ImplementaBon	
  of	
  coastal	
  

management	
  plans	
  
4.  PromoBon	
  of	
  tourism	
  
5.  PromoBon	
  of	
  Gulf	
  seafood	
  
6.  EducaBon	
  regarding	
  natural	
  

resources	
  
7.  Planning	
  assistance	
  
8.  Workforce	
  development	
  &	
  job	
  

creaBon	
  
9.  Improvements	
  to	
  state	
  parks	
  
10.  Infrastructure	
  projects	
  
11.  Coastal	
  flood	
  protecBon	
  
12.  AdministraBve	
  costs	
  



Thank you for your interest. 

Don Boesch 
boesch@umces.edu 
www.umces.edu/people/president 


