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• Elevation capital is high within 

the AOI. The site is sitting in 

the upper range of the optimal 

growth range for Spartina

alterniflora (Morris et al., 2002; 

Fig. 6).

• Vegetation community does 

not currently seem to be 

dictated by elevation (Figure 

6). 

• Vegetation community varies 

with distance from main 

channel (Figs. 4C and 5). 

Figure 6: Range of elevation for different vegetation types found in the AOI.

Open circles indicate outliers and the mean values are listed above each plot.

Green line indicates mean high water and the blue line indicates mean water.

Spa = Spartina alterniflora

Figure 5: Strata map showing the spatial distribution of vegetation and elevation. Letters refer to example photos of the three 

different vegetation types; A) no vegetation B) sparse vegetation and C) dense vegetation.  Photo credit: PDE
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Figure 2: Aerial view of Cox Hall Creek, NJ. Photo credit: Ed Sikora of the Cape May County Mosquito

Department. Photo was taken in the Fall of 2012.

Main Objectives

1. Streamline existing Marsh Futures methods and data analysis by integrating a grid

and feature-based survey style, and to incorporate historical information.

2. Identify vulnerable areas which may still need attention despite past restoration

efforts, forecast future vegetation conditions, and provide insight regarding outcomes

from planned hydrological reconnection.

Conclusions

1. The updated Marsh Futures protocol successfully integrated grid and feature

survey methods to yield more efficient, high resolution delineation of

vegetation communities, and their relative positions, across the elevation

spectrum of the AOI (Figs. 5 and 6).

2. The developmental trajectory of the study marsh was determined by

comparing Marsh Futures results to historical imagery.

3. Wetland vegetation appear to be in the process of colonizing the marsh

interior (Fig. 3), and areas of sparse vegetation reflect colonization by new

Spartina alterniflora rather than the degradation of previously established S.

alterniflora (Figs. 5 and 6).

Figure 1: Map of study area including the location of Lower Township in Cape May County, NJ and the 

area of Interest (AOI) for this marsh futures study. 
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1. Historical Conditions

• Historical imagery was used to assess past conditions of Cox Hall Creek using Arc-GIS. 

• In 2012, an effort began to restore the salt marsh back to it’s original healthy state through re-grading (Fig. 3A). 

• The tide gate was opened (Fig. 1) to allow salt water to flood the marsh area (B. O’Connor, personal communication, June 2016). 

• In 2013, some vegetation appears to have been growing near the main tidal creek, at the upland borders, and around the edges (Fig. 3B)

• By 2015, Spartina alterniflora began to move into the interior of the AOI (Fig. 3C).

Figure 3: Historical imagery of Cox Hall Creek, which was recently restored in 2012 to a salt marsh through a large collaborative project between Lower Township and many 

other partners. Natural color basemaps were used from geodata.state.nj.us and fly over dates were from March – April 2012, leaf on time periods during 2013, and March –

May 2013.
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2. Current ConditionsGrid Survey (A)

Figure 4: Current marsh condition is analyzed through field surveys (A,B) and desktop analysis (C,D) using an RTK-GPS and Arc-GIS 10.4, respectively.

• RTK-GPS survey points were collected as part of a grid and feature-based survey. Grid points were taken at a 10x10 m resolution to

capture elevation changes across the AOI (Fig. 4A).

• RTK-GPS survey points were taken along feature boundaries, such as denuded areas, pannes, drainage creeks, or changes in vegetation

type/density to delineate prominent features/biological communities across the marsh platform (Fig. 4B).

• Boundaries were digitized using Arc-GIS 10.4 to create polygons (Fig. 4C) of features of interest (creeks, upland, and the pond), and the

three prominent vegetation communities present: no vegetation, sparse S. alterniflora, and dense S. alterniflora.

• A digital elevation model (DEM) was created using the Empirical Bayesian Kriging tool (Geostatistical Analysis extension), and four

elevation zones were delineated: Low (0.38-0.467m NAVD88); Mid (0.467-0.505m NAVD88); High (0.505-0.534m NAVD88); Highest

(0.534-0.606m NAVD88).

• The AOI was stratified into seven zones (see legend) by overlaying the feature delineation polygons (Fig. 4C) and elevation zone

polygon layers (Fig. 4D) to create the strata map (Fig. 5).

Digital Elevation Model (D)Feature Delineation (C)

Grid RTK-GPS Survey (A) Feature RTK-GPS Survey (B)

Legend

AOI

Type

!( Feature Points

Legend

AOI

Type

Grid Points

Legend

Low

Mid

High

Highest

Features

Creek

Upland

AOI

Legend

Cover Type

Dense Spartina

Sparse Spartina

No Vegetation

Upland

Creek

Abstract

Marsh Futures is a methodology for evaluating site-specific marsh vulnerabilities that

can guide appropriate best management practices. There are a variety of tactics that

might yield benefits to coastal wetlands if properly matched to local vulnerabilities,

however mismatches could be counterproductive for marsh condition. Tactics

considered include shoreline stabilization (e.g. living shorelines), marsh edge

restoration (e.g., living shorelines possibly with beneficial use of dredged sands),

elevation augmentation (e.g. thin-layer application of dredged fine material), or

hydrologic enhancement (e.g., ditch plugging). Marsh Futures consists of a four-step

field-based and Arc-GIS analysis approach. A new version of the protocol (v.3) was

developed and tested as part of a NJDEP-led coastal resilience project funded by the

National Fish and Wildlife Foundation. Step 1 consists of a RTK-GPS survey to model

elevations and delineate features in an area of interest (AOI). Step 2 uses these data

to stratify positions of vegetation communities across zones of the local tidal datum. In

step 3, vegetative health is assessed in each elevation zone using field-based

methods. Step 4 spatially integrates vegetative health across the topography of the site

to identify anomalies relative to reference data sets. The new version eliminates

sampling redundancy by implementing a systematic grid sampling protocol,

supplemented by a feature-based survey along boundaries.

This version of Marsh Futures was implemented in 1.5ha of Cox Hall Creek marsh in

Lower Twp, NJ (Fig. 1). Vegetation was delineated and then superimposed on

elevation models to map current vegetation health and project future health. Cox Hall

Creek marsh has been the focus of a successful restoration effort where invasive

Phragmites was eradicated and a more natural salt marsh has developed.

Nonetheless, this marsh is disconnected from Delaware Bay, its main water source, by

a tide gate and a non-functioning culvert (Fig. 2). The township is considering replacing

the culvert to increase tidal connectivity, sediment supply, and to decrease flood risk

from storm-driven runoff. Our assessment provides valuable information regarding the

current trajectories of marsh condition and likely future responses to changes in

hydroperiod.

Next Steps

1. Integrate survey data on biological health and physical conditions (from random plots in each 

strata). 

2. Finalize and map current marsh vulnerability.

3. Interpret results in terms of future trajectories

4. Develop recommendations regarding short-term management strategies.


