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8400 acres wetland interspersed with 
low-lying residential, commercial and 
industrial areas

Sea level rise threatens with coastal 
squeeze and higher frequency flooding

Mudflat extension and loss of marsh 
plain

Intro – The Meadowlands



Ultimate Outcome of the Project
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Marsh Resilience - Workflow

Marsh resilience First sets of marsh 
resilience metrics

Second sets of 
marsh resilience 
metrics

Third sets of marsh 
resilience metrics

Analysis of landforms at 
the marsh edge 

Vegetation distribution 
across surface elevation 
gradient

Vegetation cover and 
plant health assessment 
on the marsh plain

Percent marsh 
below MTL

% marsh in lower 
3rd of vegetation 
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Skewness of 
vegetation distribution 

across elevations

Percent concave tidal 
flats – marsh erosion

Percent convex tidal flats 
– marsh expansion

Percent vegetation 
cover

Ratio of V-NV marsh plain

Inundation 
zone 

prediction

Habitat 
type 

prediction



Marsh plains situated lower 
than 0.5ft below the mean tide 
level are not suitable for 
sustaining vegetation.  

Marsh plains below this 
threshold turn into perennial 
mud flats or open water areas. 

New tidal datum specific to the 
marshes need to be calculated. 

Woods Hole Oceanographic 
Institution performed the tidal 
datum analysis.

Task 1– Tidal Datum Analysis 



Q1 LiDAR flown in March, 2022

Leaf off conditions

A two hour window of low tide

DEM - 1 foot vertical and 
horizontal accuracy

Task 2– Elevation data collection 



Task 3 – Hyperspectral Image Acquisition & 
Processing

1 m horizontal 
resolution

VIS - NIR

August, 2022

One hour window 
of low tide



Strategic marsh areas were flown with a DJI Phantom 4 Pro drone equipped with an 
RTK unit to assess the microtopography of the mud flat - shoreline boundary. 

Task 4 – Assessing Marsh Plain Errosion



Results – Crossection Analysis



Results - Calculating Curvature



Convex

Concave

In between 

Results – Testing for Similarity



Results – Habitat Type Prediction

Decision Tree Model – utilizing

habitat elevation ranges from DEM
plant cover data from hyperspectral imagery   



Results - Assessing future changes in wetland 
habitats due to sea level rise

Marsh accretion in the main stem of 
the river

– 5mm/year

Predicted regional sea level rise 
– 8 - 9 mm/year



2023 2050 2100

By 2100 with an average 9mm/year SLR and 
5mm/year marsh accretion rate – 17% of the 
Meadowlands’ wetlands will turn into mudflat



Thank you!
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