Coastal wetlands of the Delaware Estuary: Past, Present and Future
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Abstract
Tidal wetlands are a hallmark feature of the naturally
muddy Delaware Estuary, and hence changes in their
extent and condition represent excellent environmental
indicators of the health of the watershed. Our 2012
“State of the Estuary” analysis indicates that we have
lost >50% of our coastal wetlands and probably >95%
of the nationally rare freshwater tidal marshes in the
upper estuary. Despite protection, losses continue with
a >2% decline in acreage (>2500 ha) between 1996
and 2006. Rapid health assessments also suggest that
most areas are at least moderately degraded (see
Padeletti poster).
Due to projected sea level rise, salinity increases in
tidal freshwater and brackish areas, erosion, continued
development, nutrient loadings, subsidence, and
possibly sediment deficits, and other local factors, we
are projecting a net acreage loss of >25% (or more) by
2100. If realized, this reduced wetland area will result
in a dramatic shift in the character and function of the
Delaware Estuary ecosystem due to reduced flood
protection, fisheries and wildlife support, water quality
support, and more.

Introduction
The Delaware Estuary is a naturally mud and wetland rich
system where tidal marshes help sustain fisheries and
shellfisheries, provide breeding and foraging habitat for
diverse fish and wildlife, maintain water quality despite
high contaminants and nutrients, and sustain jobs in ecotourism and fisheries (Fig. 1). They exist at the land-sea
interface and are our first line of defense against sea level
rise and storm surge. A new Technical Report for the
Delaware Estuary and Basin (June 2012) highlights the
usefulness of tidal wetland acreage and condition as key
environmental indicators for the overall status and trends
in the integrity of the system’s ecosystem.
In the last five years, the Partnership for the Delaware
Estuary has been leading a multistate, interdisciplinary
effort to assess the current extent and health of our vast
tracts of coastal wetlands (see poster by Padeletti et al.)
Although we still largely must rely on a patchwork of
outdated and incomplete datasets, a more clear picture of
wetland trends is forming. This poster describes our
approach and current progress in assessing tidal wetland
status and trends in the Delaware Estuary.
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More than 2% (>1300 hectares) of emergent
estuarine wetlands (salt and brackish marshes) were
lost in the Delaware Estuary between 1996 and 2006
based on land cover data.

Figure 2. Comparison of 2006
land use data and 2009 NWI
data for the extent of estuarine
emergent wetlands in selected
watershed areas of Delaware.
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UE1
UE2
LE1
LE2
LE3
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259
1579
554
4338
7864
22252
25266
62113

256
1541
554
4280
7871
22198
24537
61238

240
1445
525
4237
7839
22074
24412
60771

To assess future trends in coastal wetland acreage, PDE
worked with partners to apply the SLAMM v.6 model
(Kreeger et al. 2010). Using relatively conservative data
inputs, the model predicted sweeping changes to the
coastline of the Delaware Estuary, which will be especially
likely if rates of sea level rise approach 10 mm/year (Fig. 5).
More than 100,000 acres of tidal marsh are projected to be
lost at the seaward edge, to be partially offset by >50,000
acres of marsh creation due to transgression inland (Fig. 6).
Net losses were predicted to exceed 50,000 acres, or >25%
of today’s acreage. Losses of ecosystem services will exceed
losses of acreage since marshes are so productive.

These losses occurred disproportionately across the
seven watershed regions, with greatest rates of loss
occurring in the upper estuary (Fig. 3). Most losses
around Delaware Bay occurred in New Jersey during
this period (>2,000 acres).

Indicator Approach
The most important tidal wetland indicator is
their sheer extent. We compared past and
recent acreage data from the National
Wetlands Inventory (NWI) and the NOAA
Coastal Services Center in areas where both
datasets exist to assess intercomparability.
Generally, acreage totals from NWI and NOAA
for similar time steps were within 3% of each
other (Fig. 2), but this was only true for
emergent estuarine classifications (e.g.,
vascular plants). Focusing only on emergent
estuarine wetlands, both datasets were then
used to demarcate wetland acreage changes
from the time of the earliest NWI (1970’s) to
present.
Work is also underway to develop indicators of
tidal wetland condition (health) for
representative areas of the estuary where
rapid assessments have been completed (see
poster by Padeletti et al.) Ideally, we also
would like to develop intertidal habitat
indicators associated with tidal wetland buffer
extent and shoreline condition to assess the
status of the landward and seaward margins of
tidal wetlands, respectively.
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Future Trends
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More study and monitoring, along with proactive
management and on-the-ground actions, are urgently
needed to minimize ongoing losses since no type of
replacement habitat will provide the same net level of
ecosystem services as these vital coastal areas. A new
multilevel Mid-Atlantic Coastal Wetland Assessment is
underway to track continued changes around the
estuary, understand their causes, and provide critical
information for coastal managers to help stem
degradation and losses with new best management
practices and strategic adaptation projects.

For more information. Please contact either:
Danielle Kreeger - dkreeger@DelawareEstuary.org
Angela Padeletti - apadeletti@DelawareEstuary.org

Recent Acreage Trends

Figure 1. Distribution of non-tidal and tidal wetlands in the
Delaware Estuary (PDE 2012).

Eroding salt marsh near the mouth of the Maurice River in
southwest New Jersey has been occurring for >150 years
but is believed to be quickening (see time series below).
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Figure 3. Relative percentage of emergent tidal marsh
acres remaining from 1996 in different watershed regions
of the Delaware Estuary based on land cover data.

Figure 5. Total acreage
of tidal wetlands in the
Delaware Estuary is
predicted to decline by
>25% by 2100 due to
sea level rise and other
factors, with conversion
to open water far
exceeding gains due to
landward migration.

Recent Condition Data
PDE staff worked with the State of Delaware
and Somers (2011) to assess the health of
more than 30 random points in estuarine
emergent wetlands in each of three subwatersheds in 2010-2011 (Fig. 4).
Although the types of stressors impairing
wetlands varied, all areas were found to be
stressed to some degree, with most being
moderately to severely stressed.

Why Tidal Wetlands?
Tidal wetlands are arguably the Delaware Estuary’s most
important and characteristic habitat. There are two
traits that distinguish this system from others. First,
there is a near contiguous border of more than 150,000
acres of tidal wetlands that fringe Delaware Bay and
extend up into the urban corridor (Fig. 1). Second, the
system has one of the largest freshwater tidal prisms in
the world, and the extended salinity gradient leads to a
rich diversity of marsh types. The most extensive types
are emergent marshes dominated by vascular plants.

Figure 6. Projected sea level under various emissions
scenarios (Vermeer & Rahmstorf 2009) with estimated
Mid-Atlantic rates (Kreeger & Homsey 2012).

Figure 4. Mean condition scores for three sets of metrics
(buffer, hydrology, habitat) in estuarine emergent
wetlands of three sub-watersheds of the Delaware
Estuary (Somers 2011), assessed with the Mid-Atlantic
Tidal Rapid Assessment Method (Mid-TRAM v.2).

Conclusions
• Historical losses of >50% of the Delaware Estuary’s
coastal wetlands resulted mainly from direct alteration
and impairment.
• Despite protections, recent trends show losses continue
with >2% lost between 1996 and 2006.
• The condition of most tidal wetlands is currently
moderately or severely stressed.
• Future losses are expected to quicken with >25% (or
much more) predicted to be lost by 2100.
• Continued loss and degradation of coastal wetlands will
result in substantial declines in ecosystem services, since
replacement habitats are not as service-rich.
• Sustained monitoring of
coastal wetlands will be
needed to guide best
management practices and
strategically invest precious
resources. The Mid-Atlantic
Coastal Wetland Assessment
(MACWA) is an interstate,
multi-level assessment
program that can fill this vital
niche.

