
 
 
 

FIRE ISLAND CONCEPTUAL MODELS 
 
 
 
 
OVERVIEW  
The US Army Corps of Engineers (USACE), New York District (CENAN) is conducting 
a comprehensive feasibility study for a project on shore protection and storm damage 
reduction for the southern shore of Long Island, New York, from Fire Island Inlet to 
Montauk Point (known as the FIMP project) (see USACE 2000a, b; see also the USACE 
CENAN website at http://www.nan.usace.army.mil/business/prjlinks/coastal/). The 
principal issues of concern are the storm-induced extreme tides and waves that can cause 
extensive flooding and erosion on the barrier island and associated mainland communities.  
Breaching and inundation of the barrier islands also can lead to increased flood damages, 
especially along the mainland communities bordering Shinnecock, Moriches, and Great 
South Bays.  Human development and infrastructure in the study area are subject to 
economic losses during severe storms.  CENAN will evaluate a range of possible 
management alternatives to address these problems, including screening alternatives and 
developing detailed and optimized design.  Associated with this are considerations of the 
potential ecological consequences to the diverse ecosystems of the region from 
management alternatives. 
 
The US Army Engineer Research and Development Center Environmental Laboratory 
(ERDC/EL) in Vicksburg, MS, is providing CENAN with scientific and technical expertise 
and assessments.  One major component of this support is the development of a series of 
ecological conceptual models of the ecosystems of concern based on a framework for 
ecological risk assessments.  The purpose of these conceptual models is to represent the 
present scientific understanding of these ecosystems and how they are affected by 
environmental stressors relevant to the management alternatives under consideration, as 
well as other natural and anthropogenic stressors.  While considerable information already 
exists on the function of the south shore ecosystems, there is a need for a comprehensive 
documentation of system functions and interactions.  The ecological risk framework 
developed by the US Environmental Protection Agency (US EPA 1992; Gentile et al. 
1993) calls for a spatially explicit, hierarchical suite of conceptual models that illustrate 
the major linkages among natural and anthropogenic activities, the resulting 
environmental stressors (physical, chemical, and biological changes) that may affect the 
ecosystems, and the effects of those stressors on selected at-risk ecological endpoints 
(e.g., endangered species, critical processes and habitats, resource populations, and 
trophic linkages).  The conceptual model framework can be used to assess qualitatively 
the individual and cumulative environmental impacts associated with alternative 
management options. 
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The goal in developing the conceptual models here is to describe the functional 
relationships among the natural biotic, abiotic (physical, geological, and chemical), and 
anthropogenic components of the South Shore ecosystem in sufficient detail to assess the 
ecological implications of management decisions.  The geographic extent of the study 
area is the immediate watershed on the south shore of Long Island from Fire Island to 
Montauk Point, including Great South Bay, Moriches Bay, Shinnecock Bay, the larger 
barrier island ecosystem, and the adjacent coastal waters to a depth of 30 meters. 
 
The initial set of these ecological conceptual models was developed at a workshop held on 
Long Island in June 2000, facilitated by the scientists associated with Harwell Gentile & 
Associates, LC (HGA).  Our scientists have had extensive experience in the development 
and application of ecological conceptual models, as well as the development of the US 
EPA ecological risk framework (e.g., Gentile et al. 1993; Harwell et al. 1995; Harwell and 
Gentile 2000; Gentile et al., submitted).  The present report documents the initial ecological 
conceptual models developed at the Long Island workshop and describes the process used 
to create them.  This report is submitted as a component of a larger document being 
prepared by ERDC/EL for submission to CENAN. 
 
The conceptual model report has the following structure:  First, we present an overview 
of the ecological conceptual model framework, discussing the structure and utility of 
conceptual models.  Next we discuss the FIMP ecosystem, its drivers, and its stressors of 
concern, including those associated with USACE management options as well as other 
drivers and stressors that could affect the ecosystems of concern.  Then we present the 
initial ecological conceptual models for each of about 20 ecosystem types in the area of 
study, including coastal marine, barrier island, upland, and bay ecosystems.   
 
These conceptual models are shown as linkages of stressors to ecological endpoints, and 
are associated with text describing the key elements of the models.  These models are 
presented as initial versions, capturing the scientific understanding as discussed at the 
Long Island workshop. The conceptual models are presented as tools that can guide the 
further analyses of management options and their ecological implications.  These 
conceptual models may also be used to: a) assess indirect pathways for ecological effects; 
b) identify those linkages of particular sensitivity, i.e., that are critical to assessing 
ecological impacts; c) identify and characterize the existing sources and nature of 
uncertainties; and d) identify important information needs and data gaps. They can also 
be used for comparisons across stressors and across ecosystems to assess relative risks to 
these ecosystems.  Further, they are offered as useful bases for discussion among 
scientists as well as among scientists, stakeholders, and managers.   
 
However, as all ecological conceptual models, these are meant to be continually updated 
as more information is acquired or as other scientists add their insights.  Moreover, there 
is a clear need to advance this suite of conceptual models by addressing landscape- to 
regional-scale processes and risks.  While the present set of ecosystem-level conceptual 
models provides a solid basis for expanding to the larger-scale system, that step remains 
to be done.  Another important task that could follow directly from the conceptual model 
development process is to exercise them in the context of specific management options or 



other future scenarios.  In the process of such assessments, it can be expected that ways to 
improve and expand these conceptual models will emerge and guide further model 
development, ideally going beyond qualitative relationships to becoming increasingly 
quantitative.   
 
A full description of the FIMP project and its conclusions are provided in: 
 
US Army Engineer Research and Development Center and Harwell Gentile & 
Associates, LC. 2000. Conceptual Models for Coastal Long Island Ecosystems:  Fire 
Island to Montauk Point Reformulation Study.  
 


