Waquoit Bay National Estuarine Research Reserve
Teachers on the Estuary (Remote for 2020): Data Analysis
Megan Tyrrell, Research Coordinator

How are salt marshes
affected by sea level
rise?



Meters

Boston tide gauge, 100 year record, has upward trend that averages 2.86 mm/year
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Sed level also changes over shorter
term, predictable cycles

https://www.johnenglander.net/wp-content/uploads/2018/02/Lunar-Nodal-Cycle-line-only-1.png
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WBNERR Salt Marsh Observatory (SMO): Long-Term Salt Marsh Biomonitoring Project
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Synthesizing NERR Sentinel Site data to improve
coastal wetland management across New England

Project lead: Name of Reserves involved in the project:
David Burdick Wells, ME, Great Bay, NH, Waquoit Bay, MA
Jackson Estuarine Laboratory, Narragansett Bay, RI

University of New Hampshire



Different methods to monitor vegetation

Point-intercept Visual Estimates of Cover

Narragansett Bay NERR, Rl Wagquoit Bay NERR, MA
Wells NERR, ME Great Bay NERR, NH



New England Salt Marsh Sentinel Site Synthesis

General Results from vegetation monitoring:

*Declines/loss in flooding sensitive plant
species

*More open water/less vegetated area,
more dead plants




s the marsh
surface tracking sea
level rise?



Analysis of Change:

Wetland Surface Elevation Table Data

Waquoit Bay National Estuarine Research Reserve, Massachusetts, 2013- 2018

Project Lead: Kim Cressman, Grand Bay National Estuarine Research Reserve
Email: kimberly.cressman@dmr.ms.gov

To learn more about project and related products visit: http://www.nerrssciencecollaborative.org/project/Cressman18



mailto:kimberly.cressman@dmr.ms.gov
http://www.nerrssciencecollaborative.org/project/Cressman18

Monitoring Salt Marsh Elevation Change
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Animation by Kelly Medeiros, Cape Cod National Seashore



Monitoring Salt Marsh Elevation Change

Marsh surface
\ | clevation change

Animation by Kelly Medeiros, Cape Cod National Seashore



If the marsh surface is rising (B), the observer will read higher numbers at each pin (A)
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Figure 1. Example of a SET. Pin heights above the horizontal arm (A) are a proxy for the shape of
the marsh surface (B) (adapted from Lynch et al. 2015).



Each observation (reading height of the pins above the arm) takes a long time to set up.
It is very important to go slowly and carefully because we expect only millimeters of change
over a year.
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After reading 18 pins in this orientation, we pick it up, rotate 90 degrees, re-level, and repeat.



single SET — change over time; each dot represents all 36 pins
averaged together

»
1

AN
L

\

Change since first reading (mm)
N

/

2014 2015 2016 2017 2018
Date



Change since first reading (mm)

Cumulative Change since first reading
dashed line is linear regression
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Change since first reading (mm)

Cumulative Change since first reading

dashed line is linear regression
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Cumulative Change since first reading

light gray represents data; blue has slope of SET change;
red has slope of long-term sea level rise
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Cumulative Change since first reading

light gray represents data; blue has slope of SET change;
red has slope of long-term sea level rise

Each panel of this graph is an

— individual SET at a reserve.
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Elevation Change
Local SLR in blue: 2.86 mm/yr

Each red dot is the average

20807 . rate of marsh surface
elevation change at a SET.
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Elevation Change with 95% Confidence Intervals
Local SLR in blue: 2.86 mmiyr

Each rate calculation has
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Assess if there are groupings of SETs with their average and
variability overlaid with average SLR and its variability
Local, long-term SLR in blue: 2.86 +/- 0.17 mm/yr
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Forested edge SETs
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ETs in restored marsh
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Figure 16. Map of Sentinel Site at Sage Lot Pond located at

South Cape Beach State Park, a component of WBNERR, Compared to Sea Level Rise
showing how the rate of elevation change at each SET I lower: Cls don't overlap
compares to the rate of long-term sea level change. E'Iihj\;eff;f}do" HOVETEIp
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Leaflet | Tiles ® Esri— Esri, DeLorme, NAVTEQ



What can we do to help salt marshes?
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Remove tidal restrictions- let the seawater in.....



 Allow marshes to

migrate upslope. | i ,
Bl IR make way for

* Protect them ! , g~
MARSHES
development. ‘ o <
* Facilitate j ‘ |
migration
through selective
clearing of trees.

f o
- TN

Guidance on Using Models of Tidal Marsh Migration
to Support Community Resilience to Sea Level Rise

Image credit: Make Way
for Marshes/Northeast
Regional Ocean Council



Thin Layer Sediment Placement
gives an elevation boost to marshes




Thin Layer Placement-
sediment addition for elevation boost
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Marsh mats- testing efficacy of coir versus PET mats for seedling survival

Partnership with US Fish and Wildlife Service and 3
National Estuarine Research Reserves




@ ® Each circle marks a Research Reserve;
green indicates a tidal marsh resilience study site.
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Overall
Resilience

NH Great Bay Discovery Center, Great Bay
MA Sage Lot Pond, Waquoit Bay

RI Nag West, Narragansett Bay

NY Outer Tivoli North, Hudson River

DE St. Jones Reserve, Delaware

MD Jug Bay, Chesapeake Bay

VA Goodwin Island Reserve, Chesapeake Bay
NC Masonboro Island, North Carolina

SC Crabhaul Creek, North Inlet-Winyah Bay
SC Big Bay Creek, ACE Basin

MS Grand Bay, Grand Bay

WA Sullivan Minor, Padilla Bay

OR Hidden Creek, South Slough

CA China Camp State Park, San Francisco Bay
CA Upper Slough Marshes, Elkhorn Slough
CA Oneonta Slough, Tijuana River




Elevation Change with 95% Confidence Intervals

Long-term SLR, solid line & dark shading: 2.86 +/- 0.17 mm/yr
19-yr water level change, dashed line & light shading: 4.32 +/- 1.56 mm/yr
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