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5 Indicators of Marsh Resilience to Sea Level Rise
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Tidal Wetlands and 
Rising Waters

• Vegetation in the intertidal zone

• Tides deposit sediment (vertical 

growth)

• Pathways for inland marsh 

migration (horizontal growth)

• Barriers to horizontal growth and 

insufficient vertical growth lead to 

loss of wetlands with sea level rise
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The Battery Tide Station The Turkey Point Tide Station
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From https://www.dec.ny.gov/regulations/103877.html
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From https://www.dec.ny.gov/regulations/103877.html
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Surface Elevation Table (SET)

USGS                     Photo: Narragansett Bay National Estuarine Research Reserve
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Photo: HRNERR Tivoli Bays
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SETs in Iona Island Marsh
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NERRS System-Wide 
Monitoring Program:

Sentinel Sites

Vegetation Transects Water Level Station

Surface Elevation Tables Water Quality Stations

Vertical Control
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Marsh Resilience to Sea-level Rise (MARS) Index
• 10 metrics grouped into 5 categories

Gulf
NH MA RI NY DE MD VA NC SC-1 SC-2 FL MS WA OR CA-1 CA-2 CA-3
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Elevation change 4.30 1.70 1.90 10.0 5.1 2.50 5.27 -3.36 2.61 2.00 2.30 4.12 no data -0.20 2.80 1.05 no data

% veg below MHW 42.46 62.00 61.01 71 3 16.00 26.66 86.00 58.06 47.00 no data 58.00 40.00 34.00 0.00 27.91 2.00

% veg in bottom 1/3 8.88 14.00 5.57 46 59 8.00 7.85 19.00 25.51 44.00 no data 8.00 85.00 4.00 0.00 46.51 54.00

Veg skewness -1.56 1.45 -0.13 0.09 -1.55 -1.31 -0.32 -0.42 -0.11 0.07 no data 1.90 2.13 -1.31 -0.17 0.69 0.61

Sed. Accretion current 2.68 no data no data 16.9 19.7 31.00 8.27 no data no data no data 12.60 3.04 no data 1.40 3.10 3.78 no data

Sed. Accretion past no data no data 2.70 6.0 7.2 4.20 no data no data 2.70 no data no data no data 4.50 1.60 3.90 3.80 no data

Turbidity 34.40 1.76 4.49 23.04 48.8 24.00 5.07 17.80 16.52 25.00 13.91 21.80 6.72 14.00 60.60 15.43 21.6

Tidal range 2.70 0.55 0.53 1.44 1.3 0.74 0.76 1.31 1.40 1.82 0.51 0.42 2.50 1.81 1.32 1.63 0.98

Long term SLR 1.76 2.83 2.74 2.84 3.41 3.72 4.60 2.10 3.16 3.07 2.50 3.20 1.07 0.84 1.92 1.16 2.08

SLR anomaly no data 23.16 18.33 28.48 22.48 30.06 20.53 -0.50 -2.07 5.73 6.67 -1.48 -2.58 -7.14 -14.66 -5.84 -0.92

Northeast Mid-Atlantic Southeast Pacific

SET data

Vegetation transect data

Feldspar horizons or sediment cores

Water Quality Station Data

NOAA Tide Station data
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Gulf

NH MA RI NY DE MD VA NC SC-1 SC-2 FL MS WA OR CA-1 CA-2 CA-3
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Elevation change 4.30 1.70 1.90 10.0 5.1 2.50 5.27 -3.36 2.61 2.00 2.30 4.12 no data -0.20 2.80 1.05 no data

% veg below MHW 42.46 62.00 61.01 71 3 16.00 26.66 86.00 58.06 47.00 no data 58.00 40.00 34.00 0.00 27.91 2.00

% veg in bottom 1/3 8.88 14.00 5.57 46 59 8.00 7.85 19.00 25.51 44.00 no data 8.00 85.00 4.00 0.00 46.51 54.00

Veg skewness -1.56 1.45 -0.13 0.09 -1.55 -1.31 -0.32 -0.42 -0.11 0.07 no data 1.90 2.13 -1.31 -0.17 0.69 0.61

Sed. Accretion current 2.68 no data no data 16.9 19.7 31.00 8.27 no data no data no data 12.60 3.04 no data 1.40 3.10 3.78 no data

Sed. Accretion past no data no data 2.70 6.0 7.2 4.20 no data no data 2.70 no data no data no data 4.50 1.60 3.90 3.80 no data

Turbidity 34.40 1.76 4.49 23.04 48.8 24.00 5.07 17.80 16.52 25.00 13.91 21.80 6.72 14.00 60.60 15.43 21.6

Tidal range 2.70 0.55 0.53 1.44 1.3 0.74 0.76 1.31 1.40 1.82 0.51 0.42 2.50 1.81 1.32 1.63 0.98

Long term SLR 1.76 2.83 2.74 2.84 3.41 3.72 4.60 2.10 3.16 3.07 2.50 3.20 1.07 0.84 1.92 1.16 2.08

SLR anomaly no data 23.16 18.33 28.48 22.48 30.06 20.53 -0.50 -2.07 5.73 6.67 -1.48 -2.58 -7.14 -14.66 -5.84 -0.92

Northeast Mid-Atlantic Southeast Pacific
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RISKY METRICS 1 7 7 3 2 4 4 3 4 2 3 3 3 4 1 3 2

AVERAGE 81% 32% 35% 66% 75% 55% 62% 50% 53% 54% 48% 56% 68% 63% 68% 57% 59%

TRACKING SLR 2.44 0.60 0.69 3.52 1.50 0.67 1.15 -1.60 0.83 0.65 0.92 1.29 -0.24 1.46 0.91

SLAMM 89% 53% 80% 2% 3% 100% 5% 98%

Northeast Mid-Atlantic Southeast Pacific

The range of values for all reserves were ranked from best (green) to worst (red).

The number of metrics on the low end of the value range (orange and red) were tallied for each reserve.
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Turbidity 34.40 1.76 4.49 23.04 48.8 24.00 5.07 17.80 16.52 25.00 13.91 21.80 6.72 14.00 60.60 15.43 21.6
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Northeast Mid-Atlantic Southeast Pacific
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RISKY METRICS 1 7 7 3 2 4 4 3 4 2 3 3 3 4 1 3 2

AVERAGE 81% 32% 35% 66% 75% 55% 62% 50% 53% 54% 48% 56% 68% 63% 68% 57% 59%

TRACKING SLR 2.44 0.60 0.69 3.52 1.50 0.67 1.15 -1.60 0.83 0.65 0.92 1.29 -0.24 1.46 0.91

SLAMM 89% 53% 80% 2% 3% 100% 5% 98%

Northeast Mid-Atlantic Southeast Pacific

The range of values for all reserves were ranked from best (green) to worst (red).

The number of metrics on the low end of the value range (orange and red) were tallied for each reserve.
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Delaware NERR, April 2018
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Thank You

Sarah H. Fernald

Research Coordinator

Hudson River National 

Estuarine Research Reserve

256 Norrie Point Way

Staatsburg, NY 12580

Sarah.Fernald@dec.ny.gov

845-889-4745 x111

Connect with us:

Facebook: www.facebook.com/NYSDEC

Twitter: twitter.com/NYSDEC

Flickr: www.flickr.com/photos/nysdec


