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WETLAND VALUE ASSESSMENT METHODOLOGY 
 

Barrier Island Community Model 
 
I. Introduction 

 
Development of the barrier island model began in 2000 when the Environmental Work Group 
(EnvWG) requested Drs. Shea Penland and Mark Hester of the University of New Orleans to 
develop a barrier island model which could be used to determine the wetland benefits of barrier 
island restoration projects.  Historically, the EnvWG utilized the saline emergent marsh model 
(Attachment 1) to evaluate barrier island restoration projects.  For several years, it was 
recognized that the saline marsh model was inadequate in determining barrier island habitat 
quality and projecting barrier island restoration project benefits.  Barrier islands provide many 
functions not provided by interior saline marsh and a unique assessment model was necessary to 
characterize those functions. 
 
A draft barrier island model was presented in May, 2001 and was reviewed and further 
developed by the EnvWG and Academic Advisory Subcommittee (AAS).  Also participating in 
model development was an interagency group involved in the Barataria Barrier Shoreline 
Feasibility Study being conducted by the Corps of Engineers (COE) and the Louisiana 
Department of Natural Resources (LDNR).  That group was also in need of a barrier island 
assessment model to evaluate restoration alternatives proposed along the Barataria Basin gulf 
shoreline.  Both groups, the EnvWG and the feasibility study group, worked together in 
reviewing and refining several drafts to reach consensus on a final assessment model.  The model 
was developed by an interagency/academic workgroup consisting of individuals with 
backgrounds in wildlife ecology, fisheries ecology, geomorphology, and plant ecology.  As with 
all habitat assessment models, this model has undergone several revisions since development 
began in 2000.  Model refinement will continue as the model is applied to various restoration 
projects in different environmental settings.  Model refinement can only occur after practical 
application through which model shortcomings are identified. 
 
This model was developed for determining the suitability of Louisiana coastal barrier islands in 
providing resting, foraging, breeding, and nursery habitat to a diverse assemblage of fish and 
wildlife species.  Specifically, this model should be applied to barrier islands which consist of 
emergent habitats and which are gulfward of bay or lake systems.  This model was developed to 
evaluate restoration projects on barrier islands in the Terrebonne and Barataria Basins (e.g., Isles 
Dernieres, Timbalier, Grand Terre).  Application to the Chandeleur Islands, which contain 
extensive seagrass beds on the bayside, may require model revisions as the value of those 
seagrass beds is not specifically captured by this model.  This model has been designed to 
function at a community level and therefore attempts to define an optimal combination of habitat 
conditions for all fish and wildlife species utilizing barrier islands.   
 
 
 
 



II. Variable Selection 
 
Barrier islands consist of many different habitat components including surf zone, beach, dune, 
supratidal marsh (i.e., swale), intertidal marsh, ponds, lagoons, tidal creeks, unvegetated flats, 
and subtidal habitat.  A key assumption in model development was that for a barrier island to 
provide optimal conditions for fish and wildlife, all of the above habitat components should 
exist.  Therefore, model variables characterize those key habitat components to provide an index 
of habitat quality. 
 
The barrier island model development group initially agreed that model variables should address 
barrier island habitat components (e.g., dune, supratidal, intertidal, vegetative cover, etc.), island 
integrity/longevity (e.g., island width), and back-barrier/wave shadow benefits.  Published 
Habitat Suitability Index (HSI) models provided little help in developing a potential list of 
variables as very few HSI models address species-specific habitat needs on barrier islands. 
 
The initial list of variables proposed for the barrier island model included;1) percent of the area 
classified as supratidal habitat, 2) percent of the supratidal habitat that is vegetated, 3) percent of 
the area classified as intertidal habitat, 4) percent of the intertidal habitat that is vegetated, 5) 
marsh edge and interspersion, 6) percent of the area classified as subtidal habitat (relative to 
subaerial), 7) percent of the subtidal habitat that is vegetated, 8) percent of the project area width 
that equals or exceeds the 20-year erosion rate, 9) dune height, and 10) percent of project length 
that protects interior marshes. 
 
Variables which addressed island integrity (i.e., island width and dune height) were omitted from 
the model because they do not specifically address fish and wildlife habitat quality.  However, 
those variables are important in determining island longevity and the loss of habitat over the 
project life.  Therefore, they are necessary to determine the quantity of habitat at any given point 
during the analysis but are not needed to characterize habitat quality. 
 
Woody habitat on barrier islands provides the important functions of nesting habitat for certain 
species such as the brown pelican and stopover habitat for neotropical migratory birds.  
Therefore, it was agreed to include a variable addressing that habitat component.  In addition, the 
importance of beach and surf zone habitat was addressed by including a variable which describes 
the features, if any, located in the beach/surf zone.  That zone is especially important as foraging 
habitat for shorebirds and wading birds and provides habitat for unique nekton assemblages. 
 
The variables utilized for project evaluations in 2001 included: 1) percent of the subaerial area 
that is classified as dune habitat; 2) percent of the dune habitat that is vegetated; 3) percent of the 
subaerial area that is classified as supratidal habitat; 4) percent of the supratidal habitat that is 
vegetated; 5) percent of the subaerial area that is classified as intertidal habitat; 6) percent of the 
intertidal habitat that is vegetated; 7) percent of the area that is classified as subtidal habitat 
(relative to subaerial); 8) percent vegetative cover by woody species; 9) marsh edge and 
interspersion; and 10) beach/surf zone features. 
 
 



Additional model revisions occurred during 2002 for use in evaluating the Priority Project List 
12 candidates.  The EnvWG agreed that projecting individual vegetative cover values for the 
dune, supratidal and intertidal habitats is not necessary to capture the habitat functions provided 
by vegetative cover on a barrier island.  It was agreed that the three individual vegetative cover 
variables should be combined into one variable which would address the entire island.  The 
woody cover variable would remain as a stand-alone variable. 
 
In addition, the EnvWG agreed that the subtidal habitat variable should be omitted from the 
model.  Project evaluations conducted during 2001 indicated that the subtidal variable played an 
insignificant role in determining project benefits.  Variable values were unchanged from future 
without-project conditions to future with-project conditions for nearly all evaluations.  It was 
agreed that most proposed projects would result in little or no change from baseline variable 
values.  The variable was omitted from the model, however, subtidal habitat (i.e., open water 
habitat from 0.0 NAVD88 to –1.5 NAVD88) remains as part of the benefitted area and is 
included within the project=s boundary. 
 
The final list of variables included in this model are: 1) percent of the subaerial area that is 
classified as dune habitat; 2) percent of the subaerial area that is classified as supratidal habitat; 
3) percent of the subaerial area that is classified as intertidal habitat; 4) percent vegetative cover 
of dune, supratidal, and intertidal habitats; 5) percent vegetative cover by woody species;  
6) marsh edge and interspersion; and 7) beach/surf zone features. 
 
 
III. Suitability Index Graph Development 
 
A key assumption in developing the suitability index graphs was that existing, stable barrier 
islands which contain the three key habitat components (i.e., dune, supratidal, and intertidal 
habitats) should serve as the optimum to which all other islands should be compared.  The model 
development group agreed that the model should not use, as its optimum, an island which would 
not have existed nor presently exists along the Louisiana coast.  For example, the optimal island 
(i.e., HSI = 1.0) should not be described as one 3 miles wide, with dunes 20 feet high and 1,000 
feet wide, and with extensive forested habitat.  Islands of that type have never existed along the 
Louisiana coast and restoration efforts are not aimed at creating islands of that sort. Although, 
Asuper@ barrier islands could be constructed and would provide the same functions as typical 
barrier islands, it was agreed that creation of such islands is not likely and a comparison of a 
typical barrier island to a Asuper@ island would be unrealistic.  In essence, the group agreed that 
optimal barrier island habitat once existed along the Louisiana coast and that a naturally-formed, 
stable barrier island should serve as the optimal condition in this model.  Therefore, historical 
data and other information from existing barrier islands served as the primary basis for suitability 
index graph development. 
 
Suitability Index graph development was very similar to the process used for other habitat 
assessment models developed for CWPPRA (e.g., marsh community models).  A variety of 
resources were utilized to construct each SI graph, including personal knowledge of the barrier 
island model development group and EnvWG, consultation with other professionals and 



researchers outside the model development group, and published and unpublished data and 
studies.  The process of SI graph development is one of constant evolution, feedback, and 
refinement; the form of each SI graph was decided upon through consensus among EnvWG 
members. 
 
The Suitability Index graphs were developed according to the following assumptions. 
 
Variable V1 -  Percent of the total subaerial area that is classified as dune habitat.  Dune 
habitat is defined as subaerial habitat > 5 ft. NAVD88 and encompasses foredune, dune, and 
reardune.  Although dune habitat occurs at elevations below 5 ft. NAVD88, lower-elevation 
dunes are more ephemeral and more frequently overwashed, which reduces their habitat value.  
Lower-elevation dunes often consist of vegetation more commonly associated with swale habitat 
and lack a high percentage of Atypical@ dune species. 
 
Suitability index graph relationships for this variable were determined by: 1) reviewing profiles 
and cross-sections of existing barrier islands along the Louisiana coast, 2) field investigations 
which provided ocular estimates of habitat distribution on the islands, and 3) field knowledge of 
those involved in development of the model. 
 
Variable V2 - Percent of the total subaerial area that is classified as supratidal habitat.  
Supratidal habitat occurs from 2.0 ft. NAVD88 to 4.9 ft. NAVD88.  This habitat type primarily 
encompasses swale and may include low-elevation dune and beach habitat. 
 
Suitability index graph relationships for this variable were determined by: 1) reviewing profiles 
and cross-sections of existing barrier islands along the Louisiana coast, 2) field investigations 
which provided ocular estimates of habitat distribution on the islands, and 3) field knowledge of 
those involved in development of the model. 
 
Variable V3 - Percent of the total subaerial area that is classified as intertidal habitat.  
Intertidal habitat occurs from 0.0 ft. NAVD88 to 1.9 ft. NAVD88.  This habitat type 
encompasses intertidal marsh, mudflats, beach, and any other habitats within that elevation range 
on the gulfside and bayside of the barrier island. 
 
Suitability index graph relationships for this variable were determined by: 1) reviewing profiles 
and cross-sections of existing barrier islands along the Louisiana coast, 2) field investigations 
which provided ocular estimates of habitat distribution on the islands, and 3) field knowledge of 
those involved in development of the model. 
 
Variable V4 - Percent vegetative cover of dune, supratidal, and intertidal habitats.  
Common dune species include beach tea (Croton punctatus), bitter panicum (Panicum amarum), 
morningglory (Ipomoea sp.), marshhay cordgrass (Spartina patens), and Heterotheca 
subaxillaris. Common foredune/high beach species include sea rocket (Cakile fusiformis), sea 
purslane (Sesuvium portulacastrum), and seaside heliotrope (Heliotropium curassavicum). 
 



Common supratidal species include goldenrod (Solidago sempervirens), marshhay cordgrass 
(Spartina patens), saltgrass (Distichlis spicata), deerpea (Vigna luteola), eastern baccharis 
(Baccharis halimifolia), marshelder (Iva frutescens), sea ox-eye (Borrichia frutescens), glasswort 
(Salicornia bigelovii, S. virginica), saltwort (Batis maritima), black mangrove (Avicennia 
germinans), beach pea (Strophostyles helvola), seashore paspalum (Paspalum vaginatum), 
Heterotheca subaxillaris, Fimbristylis castanea, Suaeda linearis, smooth cordgrass (Spartina 
alterniflora), Sabatia stellaris and seaside gerardia (Agalinis maritima). 
 
Common intertidal, back-barrier marsh species include smooth cordgrass (Spartina alterniflora) 
and black mangrove (Avicennia germinans).  Intertidal habitat on the gulfside of an island is 
typically an unvegetated wash zone or low beach. 
 
Suitability index graph relationships for this variable were determined by: 1) reviewing 
vegetative cover transects of existing barrier islands along the Louisiana coast, 2) field 
investigations which provided ocular estimates of vegetative cover, and 3) field knowledge of 
those involved in development of the model. 
 
Variable V5 - Percent vegetative cover by  woody species.  This variable is intended to capture 
the habitat value of areas vegetated by woody species.  Common woody species include black 
mangrove (Avicennia germinans), eastern baccharis (Baccharis halimifolia), wax myrtle (Myrica 
cerifera), and marshelder (Iva frutescens).  This variable is defined as the percent of the subaerial 
vegetated area consisting of at least two woody species.  The suitability index is divided by two 
for islands with only one woody species. 
  
The suitability index graph for this variable was primarily based on the best professional 
judgment and personal field knowledge of those involved in model development.  It was agreed 
that cover by woody species should be a small percentage (10% to 20%) of the vegetative cover 
on an island. 
 
Variable V6 - Edge and interspersion.  This variable is intended to capture the relative 
juxtaposition of intertidal, subaerial habitat (vegetated and unvegetated) and intra-island aquatic 
habitats such as ponds, lagoons, and tidal creeks associated with barrier islands.  The degree of 
interspersion is determined by comparing the project area to sample illustrations (Appendix A) 
depicting different degrees of interspersion.  Interspersion including ponds, lagoons, and tidal 
creeks is of specific importance in assessing the foraging and nursery habitat functions of barrier 
islands to marine and estuarine fish and shellfish and associated avian predators.  These habitats 
are characterized by specific physical attributes and thus unique fish and shellfish assemblages 
exhibit greater selection and utilization of these back barrier habitats as residents and transients 
over other barrier island, bay, and mainland aquatic habitats. However, interspersion can be 
indicative of degradation of back-barrier marsh from subsidence, a factor taken into secondary 
consideration in assigning suitability indices to the various interspersion classes. 
 
A high degree of interspersion is assumed to be optimal (SI = 1.0), and the lowest expression of 
interspersion (e.g., all marsh/unvegetated flat, all open water, or all marsh/unvegetated flat 
clumped together) is assumed to be less desirable in terms of community-based function and 



quality.  Class 1 is representative of unvegetated flats and healthy back-barrier marsh with a high 
degree of at least two of the following: tidal creeks, tidal channels, ponds, and/or lagoons.  
Numerous small ponds (Class 2) offer a high degree of interspersion, but are also usually 
indicative of the beginning of marsh break-up and degradation, and are therefore assigned a 
lower SI of 0.8.  Class 3 represents the development of larger open water areas from coalescence 
of aquatic habitats, due to overwash, subsidence, or impacts from oil and gas exploration which 
provide less interspersion.  Once these larger open water areas develop, they no longer have the 
physicochemical factors (e.g., area, edge, temperature, salinity, and hydroperiod) that make them 
functionally distinct and of high quality and would be assigned a SI = 0.6.  Carpet marsh or 
projects designed to create intertidal marsh without construction of aquatic habitats would lack 
functionally distinct interspersion and provide basically one intertidal habitat type; therefore, 
natural and created carpet marsh should also be classified as Class 3.  Class 4 represents extreme 
stages of subsidence or oil and gas induced loss of back barrier marshes or dominance of 
breaching with unstable overwash flats (SI = 0.4).  Although habitats represented by this 
classification are predominantly subtidal, unvegetated flats still provide valuable habitat for 
many fish and shellfish and provide loafing areas targeted by waterbirds.  The lowest expression 
of interspersion, Class 5, consists of no emergent, intertidal land and is assumed to be least 
optimal from a community basis (SI = 0.1).  However, this class can represent the development 
of inlets which in themselves are important spawning and foraging habitat for economically 
important marine fishery species.  
 
The suitability index graph for this variable was determined by reviewing aerial photographs of 
back-barrier habitats and determining which degree of interspersion provided optimal habitat 
conditions for fish and wildlife.  It was determined that five classes of interspersion would best 
depict the range of interspersion on barrier islands. The suitability index value for each 
interspersion class was based on fisheries studies by the Louisiana State University, Coastal 
Fisheries Institute and the National Marine Fisheries Service; avian surveys by the Louisiana 
Department of Wildlife and Fisheries; wetland studies by LUMCON and the Louisiana State 
University, Wetland Biogeochemistry Institute; best professional judgment; and field knowledge 
of those involved in model development. 
 
Variable V7 - Beach/surf zone features.  This variable is intended to capture the habitat value 
of the beach/surf zone.  The suitability index graph for this variable is based on the assumption 
that a natural beach/surf zone slope or profile provides optimal habitat conditions for fish and 
wildlife.  Man-made features such as breakwaters, containment dikes, and shoreline protection 
provide sub-optimal conditions.  The suitability index value for each beach zone feature was 
based on the best professional judgment and field knowledge of those involved in model 
development. 
  
IV. Habitat Suitability Index Formula 
 
The EnvWG agreed that the primary habitat variables (i.e., those pertaining to dune, supratidal, 
and intertidal habitats) were the most important variables in characterizing the habitat quality of 
a barrier island.  Therefore, those variables were given greater influence (i.e., 60% of the model 



weight) in the model than the remaining variables.  Within the HSI formula, variable influence is 
determined only by the weight (i.e., multiplier) assigned to each variable. 
 
V.  Benefit Assessment 
 
One HSI formula is used for the barrier island model to calculate net benefits in the project area.  
Calculation of HUs, AAHUs, and net AAHUs follow the procedure described in the Wetland 
Value Assessment Methodology Introduction. 



 
WETLAND VALUE ASSESSMENT COMMUNITY MODEL 

 
Barrier Island 

 
Dune Habitat 

Variable V1 Percent of the total subaerial area that is classified as dune habitat. 
 
Supratidal Habitat  

Variable V2 Percent of the total subaerial area that is classified as supratidal habitat. 
 
Intertidal Habitat  
 Variable V3 Percent of the total subaerial area that is classified as intertidal habitat. 
 
Vegetative Cover 

Variable V4 Percent vegetative cover of dune, supratidal, and intertidal habitats. 
 
Woody Species  
 Variable V5 Percent vegetative cover by woody species. 
 
Interspersion  
 Variable V6 Edge and Interspersion. 
 
Beach Zone Habitat 

Variable V7  Beach/surf zone features. 
 
HSI Calculation:  
 

HSI = 0.14(V1) + 0.14(V2) + 0.17(V3) + 0.20(V4) + 0.10 (V5) + 0.15(V6)+ 0.10(V7) 
 
 



BARRIER ISLAND 
 
Variable V1 Percent of the total subaerial area that is classified as dune habitat. 
 
 

 
 
 
Line Formulas 
 
 If  % < 5, then SI = (0.18*%) + 0.1 
 If  5 < % < 15, then SI = 1.0 
 If 15 < % < 40, then SI = (-0.036*%) + 1.54 
 If  % > 40, then SI = 0.1 
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BARRIER ISLAND 
 
 
Variable V2 Percent of the total subaerial area that is classified as supratidal habitat. 
 
 
 

 
 
 
 
 
 
Line Formulas 
 
 If  % < 20, then SI = (0.045*%) + 0.1 
 If 20 < % < 40, then SI = 1.0 
 If  % > 40, then SI = (-0.015*%) + 1.6 
 
 
 
 
 

Suitability Graph

0.0

0.2

0.4

0.6

0.8

1.0

0 20 40 60 80 100

%

S
ui

ta
bi

lit
y 

In
de

x

0.0

0.2

0.4

0.6

0.8

1.0
0 20 40 60 80 100



BARRIER ISLAND 
 
 
Variable V3 Percent of the total subaerial area that is classified as intertidal habitat.   
 
 

 
 
 
 
Line Formulas 
 
 If  % < 30, then SI = 0.1 
 If  30 < % < 50, then SI = (0.045*%) – 1.25 
 If  50 < % < 70, then SI = 1.0 
 If  % > 70, then SI = (-0.03*%) + 3.1  
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BARRIER ISLAND 
 

 
Variable V4 Percent vegetative cover of dune, supratidal, and intertidal habitats. 
 
 

 
 
 
 
 
 
 
 
Line Formulas 
 
 If  % < 65, then SI = (0.0138*%) + 0.1 
 If  65 < % < 85, then SI = 1.0 
 If  % > 85, then SI = (-0.0333*%) + 3.83 
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BARRIER ISLAND 
 
 
Variable V5 Percent vegetative cover by  woody species. 
 
 

 
 
 
 
 
 
 
 
Line Formulas 
 
 If  % < 10, then SI = (0.09*%) + 0.1 
 If  10 < % < 20, then SI = 1.0 
 If  20 < % < 50, then SI = (-0.03*%) + 1.6 
 If  % > 50, then SI = 0.1 
 
The suitability index is divided by two for islands with only one woody species. 

Suitability Graph

0.0

0.2

0.4

0.6

0.8

1.0

0 20 40 60 80 100

%

S
ui

ta
bi

lit
y 

In
de

x

0.0

0.2

0.4

0.6

0.8

1.0
0 20 40 60 80 100



BARRIER ISLAND 
 
 
Variable V6 Edge and interspersion. 
 
 
 

 
Instructions for Calculating SI for Variable V6: 
 
1. Refer to Appendix A for examples of the different interspersion classes. 
 
2. Estimate the percent of project area in each class.  If the entire project area is open water, 

assign interspersion Class 5. 
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BARRIER ISLAND 
 
 
Variable V7 Beach/surf zone features. 
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Class 1 =  Natural Beach/Unconfined Disposal 
Class 2 =  Confined Disposal 
Class 3 = Breakwaters 
Class 4 = Rock on Beach 
Class 5 = Seawall/No emergent habitat 



Appendix A – Marsh Edge and Interspersion Classes 
 

 
 
 
 
 



 



 
 



 
 



 


