Are Our Salt Marshes
Rising to the Challenge of Sea

Level Rise?
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Riches in the Soil —
The Wetland Carbon Bank

tCO,e per Hectare, Global Averages
Soil-Carbon Values for First Meter of Depth Only (Tot

Nitrogen &
Coastal Blue
Carbon

ALL TROPICAL
FORESTS

/hal/ yr

TIDAL SALT
MARSH
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B Mean soil organic carbon B Mean living biomass
Source: Data summarized in Crooks et al., 2011; Murray et al., 2011



BWM In A Nutshell

Improved Understanding of C Dynamics and Biogeochemical Processes
New Tools for Managers and Policymakers

Innovative Predicting C Carbon Markets Economic
Science Storage & Financing Analysis

GHG Budgets How does GHG flux
and carbon storage
change under

Habitat different env.
relationships conditions?

Address a main
barrier for wetlands Is a Carbon Market
restoration & Project Worth It?
conservation

Nitrogen Influence

Local Case Study —

D_evelop User- Carbon Offset How much are
Friendly Model methane benefits
Methodology

Field Investigations Wetlands
&
Lab Analyses
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ow Did We Engage With End
sers?

Field Trip One-on-One EDUCATIONAL PRODUCTS

(videos, fact sheets, etc.)

Early

Interviews

Banefits of a Healthy Coast
Mo of un

NERRS
Transfer g hratiemrrerey
Projects

Workshops & Webinars

Economic Analysis Stakeholder Meeting &
Engaging NPS & Herring River Project Team

Road Show Presentations Il Survey to Assess Knowledge of Wetland
with State Agency Staff k- . Ecosystem Services and Blue Carbon







Meters

New England sea level rise is rapid—
2.8 mm per year since 1932.

Woods Hole NOAA Water Level Station

8447930 Woods Hole, Massachusetts

2.8l +/- 0.18 mm/yr
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Saltmeadow rush
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Data collected by J. Mora, WBNERR
monitoring program
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How has 28 cm change in sea level
in 100 years impacted the marsh?
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Percent Cover

Percent Cover

Coggeshall Marsh, Prudence Is. NERR (RI)
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Data collected by J. Mora, WBNERR
monitoring program
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How do we know how vegetation has responded to sea level rise?

If we only look back several decades, satellite and aerial imagery provide clues.

Color infrared 8-band satellite

From: Smith (2015)
Wetlands 35: 127-136



Pleasant Bay (PB)

From: Smith (2015)
Wetlands 35: 127-136




Wellfleet (WE)

From: Smith (2015} :
Wetlands 35: 127 1§6
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So we know vegetation response can be fast, and that high marsh
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How are Waqucblt marshes respondmg and how will they fare with
greater rates of sea level rlse? R
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10 sediment cores were collected in low marshes and
1 core in the high marsh across Waquoit Bay estuary.

Core locations

Science Collaborative - Nitrogen Gradient Sites
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Map produced by J. Mora, with data from
the WBNERR monitoring program
















Naturally occurring radio isotope lead-210 was
used to date sediments over the past century.

23



High resolution sediment ages were determined
from sediment 219Pb profiles, which has a half-life of
22.3 years.
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Depth (cm)

Excess ?1°Pb profiles for all Waquoit Bay cores.
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Year

Vertical accretion, or growth, for salt marshes since 1900.

2020
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Year

2020

— . h?;ﬂ";:fsl L—Ir:if)\uma@h is losing elevation
BN Spartina alternafiors| gh time.
1980 - — et il
W Distiohiffs spicata This supports the observation
—— that high marsh is converting to
1940 1 low marsh as a result of the high
marsh vertical growth rate less
1920 than the rate that sea level is
1900 rising.
1880 -
The low marsh accretion rate
initially was lower than sea level
rise, but in the past two decades
has increased, regaining some
elevation capital
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Vegetation % cover
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Marshes lost elevation from
1900 to 1980. Elevation loss

in the high marsh was 1.5
mm y!, compared to sea
level rise rates of 2.8 mm y1.

Since 1980, many marshes
have switched to elevation
gains relative to sea level
rise. The rate of elevation
loss in the high marsh
continues, suggesting the
high marsh is at maximal
growth.
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So how will salt marshes respond to increasing rates of sea level rise?




Threshold SLR rate (mm yr?)
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Salt marsh resilience to sea level rise is
currently conceptualized as dependent on
mineral sediment supply.
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Land cover categories for
Barnstable Great Marsh.

Lentz et al. 2014 Open File
Report: USGS 2014-1252



Current elevation

. Adjusted Elevatio
Range [m})

Lentz et al. 2014 Open File
Report: USGS 2014-1252
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Adjusted Elevatio
Range [m})

Likelihood that elevation will
adjust to sea level rise.

L. Explanation
A djusted Elevation Probability

Lentz et al. 2014 Open File
Report: USGS 2014-1252
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Adjusted Elevatio
Range [m)

1 -"I. Exp]anatiui'l
R cjusted Elevation Probability
oz.ca [ os-08

3- D4

H Explanation
¥ Coastal Response Type
- 100% Dynamic

100% Static

Where dynamic elevation
change is expected (neutral
colors are either no change or
unknown.)

Lentz et al. 2014 Open File
Report: USGS 2014-1252
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U.S. Geological Survey is tasked with conducting science in support of
management of our nation’s land and marine resources for safe, productive,
and resilient communities and economies.

Located on the Woods Hole
Oceanographic Institution campus.



