Marsh Response to Sea Level Rise: Survival of Tidal Marshes in the Raritan River
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Background

A Changing Raritan River

To understand the adaptability of coastal ecological systems it is important
to know the rate of Sea Level Rise (SLR). Ecosystems such as saltwater
marshes are of vital importance and serve critical functions such as flood
and storm protection zones, habitat for fisheries, and many other valuable
functions. The survival of these systems from SLR are determinant on rates
of sediment accretion and organic matter accumulation from plant
production.
Recent studies suggest that wetlands in the Mid-Atlantic will become
stressed at a SLR rate of 0.2 to 0.25 inches/year, and will likely not survive
a SLR rate of 0.4 inches/year. Currently, New Jersey’s coastal wetlands are
experiencing a SLR rate of 0.2 inches/year. By 2040, the 20-year average
SLR rates are likely to be between 0.3 and 0.5 inches/year under high
emissions and between 0.2 and 0.4 inches/year under low emissions.
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The loss of these coastal ecosystems can result in increased coastal
flooding, loss of drinking water supply, and a reduction in the population
of recreationally and commercially important fish species. I propose to
perform an ecological manipulation experiment to investigate how two
specific species of plants contribute to a marshes ability to keep up with
sea level rise under two probable sea level rise scenarios for 2050; 1.4ft.
(50 %), and 2 ft. (5%)

Methods
Five (5) tidal marshes along the Raritan River have been identified and
selected as research sites to set up experimental passive weirs, conduct
vegetation assessment, establish sediment markers, and install water level
and conductivity loggers. Sites were selected according to accessibility and
with vegetation of interest: S alterniflora and P. australis. Vegetation
assessment will include surveying within the drainage area of the passive
weir and around the weir (Figure 1 ). Passive weirs will be used to
influence tide time by increasing water level and increasing inundation
duration within weir drainage areas (Figure 2). At each tidal marsh site
there will be two weirs installed, treatment A (Height 1), treatment B
(Height 2), and an adjacent control. Height 1 (1.4ft) and 2 (2 ft) are derived
from Kopp et al.’s report for the projected SLR in NJ in 2050. 1.4ft is
selected as Height 1 since it is the central estimate for SLR in 2050,
meaning there is the 50% probability that SLR will meet or exceed this
projection and 2ft is selected as height 2 since it is the less likely estimate
for SLR in 2050 (5% probability) but a likely range by 2100. Within each
weir there will be a level logger recording water height over time. Feldspar
will be placed 4 randomly selected points within the weir drainage area to
measure short-term marsh accretion rates. These measurements will be
recorded quarterly over the span of two years.
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Figure 1. Proposed weir installation and design. Section view that shows flooding of vegetation
at ambient and weir conditions. Water level and conductivity recorded are proposed within the
weirs to capture maximum flooding effects on vegetation.

Figure 2. Expected Sea Level Rise and effects of weirs on tide time and tidal
heights

