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Indices of Tidal Marsh Integrity and Resiliency: 
 

Marsh indices and optimizing tidal marsh conservation value 



28 metrics total 

Landscape = 10 metrics  

Hydrologic / abiotic  = 4 metrics 

Vegetation = 9 metrics 

Nekton = 3 metrics 

Breeding birds = 2 metrics 



Bird Community Integrity 

DeLuca, W. V., C. E. Studds, L. L. Rockwood, and P. P. Marra. 2004. Influence of land use on the integrity of marsh bird 
communities of the Chesapeake Bay, USA. Wetlands 24:837–847. 

WIMBCI = wetland bird community integrity score 
SIMBCI  = Ind. Species scores 
SN = number species detected in the unit 
MON = number of marsh obligate species detected in the unit 





Cumulative Distribution Functions 



Bombay Hook NWR - Bird Community Integrity 



Wiest, W. A., W. G. Shriver, and K. D. Messer. 2014. Incorporating climate change with conservation planning: a case study for tidal marsh bird 
conservation in Delaware, USA. Journal of Conservation Planning 10:25–42. 

Optimizing Tidal Marsh Conservation Value 
 

Case Study: Kent and Sussex Counties, Delaware 

 
Bird Survey Locations 

County Unprotected marsh (ha) Unprotected parcels 

Kent 2,587 947 

Sussex 3,542 2,318 

Total 6,129 3,265 

Protected Areas/Easements Unprotected Marsh Parcels 



Maximizing our Conservation Benefit 

Benefit Targeting 

1. Parcels listed in descending order of benefit value 

2. The parcel with the highest benefit score (i.e., highest bird abundance) is 
acquired first, and the process continues until the budget is exhausted.  

 

Optimization - Binary linear programming optimization model (Solver) 

1. Evaluates the conservation benefits and costs of the entire parcel pool. 

2. Selects parcels that contribute to achieving the maximum total conservation 
benefit possible within the apportioned budget.  

 

 

 

 

 

 

     

How do we achieve the  “biggest conservation bang for the buck” ? 

OBJECTIVE: maximize bird abundance within a budget constraint 

parcel bird abundance + parcel easement value 



Solver in Excel 



Conservation benefit (bird density) by parcel easement value for parcels selected in the $10M budget 
scenario.   
 
Bubbles are color-coded by selection method (benefit targeting [BT], optimization [OPT]) and bubble 
size represents parcel unprotected marsh area. 

Results : $10 million budget 



Area (ha) of land cover types present on optimized parcels under current mean higher high water 
(MHHW) and three future sea level rise scenarios (0.5 m, 1.0 m, and 1.5 m), grouped by budget scenario. 

Results : Land cover and sea level rise 



Future Optimization Possibilities… 

Goal Programming 

Specify multiple goals or targets.  Minimize the deviations from not achieving each 
goal.  

 

Multiple conservation benefits - examples 

Achieve Maximum #:  

1. Bird abundance   (bird abundance x probability of SLR [coastal response probability?]) 

2. Proportion of high marsh 

3. Sites with marsh migration potential 

4. Carbon storage 

 

Achieve Minimum #: 

1. saltmarsh sparrow abundance in specific area (e.g., X # birds in each state in breeding range) 

2. At least 50% of selected parcels with low probability of SLR/permanent inundation, etc. 

 

 

 

 

 

 

 

 

 

     

Whose objective function do we want to model? - - -  
i.e., Who has the funds for conservation and what do they want? 
 
-NAWCA Standard Grants Program 


