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WHAT’S NEXT FOR PLUM ISLAND MARSHES?

𝐷
= 𝑀𝐻𝑊
− 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜

Results

• The Hydro-MEM model results were validated in the Plum Island Estuary (PIE) using National Wetland Inventory (NWI) data with a Cohen’s Kappa value of 0.73 and 67% agreement.
• Results for the year 2100 show an increase in marsh productivity under the low SLR scenario. However, the marsh is projected to lose its productivity and change from high marsh to low marsh under higher SLR scenarios; mudflats will

be created and more migration upland was shown in projection maps.

• This project was funded by Fish and Wildlife Services (FWS) and National Science Foundation (NSF).
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Coastal marsh systems are vulnerable to increased flooding and consequently losing 
productivity due to increasing rates of sea level rise (SLR). Their responses to sea-level rise vary 
based on the tide range, topography, shoreline and creeks geometry, nutrient and sediment 
sources. In this study, Plum Island Estuary (PIE) in Massachusetts was selected to study its 
marsh system response to three NOAA projected SLR scenarios for the year 2100 (Sweet et al., 
2017) : intermediate-low (0.5 m), intermediate (1 m), and intermediate-high (1.5 m). 
Hydrodynamic changes, as well as marsh productivity, were simulated using the Hydro-MEM 
model (Alizad et al., 2016). The integrated Hydro-MEM model couples ADvanced CIRCulation
model (Luettich and Westerink, 2006) with Marsh Equilibrium Model (MEM) (Morris et al., 
2002) and includes feedback between the main physical and biological processes in the marsh 
system. The model captures topographical changes using accretion rate in the marsh system and 
updates bottom roughness using marsh productivity variations due to SLR. The Hydro-MEM 
results in the form of marsh elevation and marsh migration are presented in this research.
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Marsh Type and Productivity

• Under intermediate-low SLR scenario, high marsh transitions to mid-elevation, high 
productivity marsh (above) compared to the current condition (left), whereas creation of 
mudflats, creak expansion, and changes from high to low marsh (Spartina patens to Spartina 
alterniflora) is projected under intermediate and intermediate-high SLR scenarios.

• Marsh migration maps indicate more migration under intermediate-high SLR scenario. The 
orange color in the north of estuary shows migration possibility of marsh to agricultural lands.
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