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Executive Summary

This report is the third in a series produced by the U.S. Fish and Wildlife Service and National
Oceanic and Atmospheric Administration spanning over twenty years. It provides scientific
estimates of wetland area in coastal watersheds of the conterminous United States as well as
change in wetland area between 2009 and 2019. The information in this and past reports is used
by natural resource managers and policy makers to make strategic decisions regarding the
conservation and management of wetlands in U.S. coastal watersheds.

In 2019, the coastal watersheds of the conterminous United States contained an estimated 41.6
million acres of wetlands, accounting for 36% of the wetlands in the entire conterminous United
States by area. Coastal watersheds make up only 13% of the conterminous United States and thus
contain a disproportionate amount of our nation’s wetlands. The majority (85%) of wetlands in
coastal watersheds were freshwater. Most wetlands were vegetated (i.e., contained trees, grasses,
and other plants), including 96% (34.0 million acres) of freshwater and 79% (5.0 million acres)
of saltwater wetlands. Freshwater (palustrine) forested wetlands were the most abundant wetland
type overall (21.2 million acres), with freshwater shrub, emergent, and ponds occupying 6.5
million acres, 6.2 million acres, and 1.2 million acres, respectively. The most common saltwater
wetland type was salt marsh (estuarine emergent; 4.2 million acres), followed by non-vegetated
areas (e.g., mud flats, beaches, shoals, and sand bars; 1.3 million acres) and forested/shrub
(871,000 acres). The coastal watershed regions with the most wetland area in 2019 were the
Atlantic and Gulf of Mexico with 16.0 million acres and 15.8 million acres, respectively. Coastal
watersheds of the Great Lakes had an estimated 8.4 million acres of wetlands. Pacific coastal
watersheds had the least amount of wetland area (1.4 million acres).

The rate of net wetland loss in coastal watersheds of the conterminous United States from 2009—
2019 (18,190 acres per year) was less than for the two previous Wetlands Status and Trends
study periods (1998-2004 and 2004-2009). If this pattern continues, it would indicate progress
towards reducing net wetland loss in coastal watersheds. The decreased rate of loss was greatest
for freshwater wetlands. In particular, losses to upland urban and lacustrine areas (lakes)
declined substantially. The rate of saltwater wetland loss also decreased since the previous study
period. However, when compared to loss rates since the 1970s, net saltwater wetland loss from
2009 to 2019 (approximately 3,000 acres per year) was close to the average loss rate for other
study periods except 2004—2009, which was unusually high. Overall, the results of this study
suggest that from 2009 to 2019 rates of net freshwater wetland loss in coastal watersheds slowed
substantially and rates of net saltwater wetland loss were less than from 2004-2009 but similar to
other prior periods.

Although net loss in coastal watersheds has decreased since the last Wetlands Status and Trends
study period, percent wetland loss was still greater in coastal watersheds than inland areas.
Wetlands decreased by 0.5% in coastal watersheds while in the entire conterminous United
States (coastal and inland watersheds) wetlands decreased by 0.2%. Net wetland losses in coastal
watersheds (13% of the conterminous United States) accounted for 86% of all net losses within
the conterminous United States.



Wetland loss was unevenly distributed across coastal regions. North Atlantic and Pacific coastal
watersheds experienced a very small net gain in freshwater wetlands. Most net wetland losses
were concentrated in the South Atlantic and Gulf of Mexico coastal watersheds, with smaller
losses in the Great Lakes area.

Wetland loss was also unevenly distributed among wetland types. This study’s findings extend a
long-term pattern of vegetated wetland loss and non-vegetated wetland (e.g., ponds and intertidal
flats) gain. When comparing the amount of net non-vegetated gain (133,000 acres) to net
vegetated wetland loss (314,000 acres) in coastal watersheds, non-vegetated gain equaled over a
third of vegetated losses. These non-vegetated wetland gains obscure the pattern of vegetated
wetland loss when considering overall wetland change patterns.

Freshwater wetlands were most commonly lost to development, as indicated by the upland
urban, upland rural development, and upland other categories. Losses to upland forested
plantations were also common. Within the saltwater environment, wetlands were most
commonly lost to marine and estuarine deepwater (e.g., open ocean). These saltwater wetland
losses are most likely related to factors such as sea level rise, land subsidence, and decreased
sediment supply. Some of the reduction in the rate of net wetland loss for 2009 to 2019 as
compared to the previous study period (2004 to 2009) is likely related to a decline in
construction after the 2008 recession.

The loss and alteration of wetlands documented by this study reduces the prosperity, health, and
safety of coastal communities. This occurs through increased susceptibility of people and
infrastructure to natural disasters like flooding, drought, and wildfire, as well as decreased food
security, less clean water, greater vulnerability to sea level rise and storms, and reduced
recreational opportunities. Wetland loss patterns have also affected and are likely to continue to
substantially affect plant and animal populations, including commercially, culturally, and
recreationally valuable species. When the effects of changes in wetland condition are taken into
account, even greater loss of wetland functions and services are indicated.

The pattern of disproportionately high wetland loss and alteration in coastal watersheds is
predicted to continue, if not intensify, in many areas, including the southeastern United States.
The simultaneous growth of population, infrastructure, sea level rise, and natural disasters in
coastal watersheds greatly increases the importance of wetland benefits, such as mitigation of
floods, droughts, and severe storms, improved water quality, and opportunities for recreation.
This growing demand for wetland benefits highlights the importance of strengthening wetland
conservation efforts in this region. The need is especially urgent today because wetlands are
being lost more rapidly in coastal watersheds than in other region and they are vital for
supporting the health, safety, and economic prosperity of coastal communities.



Introduction

Wetlands are often found at the transition between dry land and water bodies such as lakes,
rivers, and oceans, and are a pivotal part of coastal landscapes. They provide habitat for
countless species of fish, birds, mammals, and plants, protect shorelines, filter pollutants, and
absorb flood waters [!. Wetlands have long provided food and building materials, as well as
places to hunt, fish, kayak, bird watch, and enjoy open spaces.

Coastal watersheds—that is, drainage basins affected by tides or adjacent to the Great Lakes—
contain many different types of wetlands. These include saline or brackish wetlands such as salt
marshes, seagrass beds, and mangroves, as well as non-saline wetlands such as freshwater
marshes and swamps (forested wetlands). Although most people think of wetlands as having
vegetation, such as grasses in a marsh or trees in a swamp, wetlands can also be non-vegetated,
such as ponds, mudflats, or rocky intertidal shores. Whether directly on the coast providing a
home for juvenile fish or further inland absorbing flood waters, wetlands in coastal watersheds
are diverse and vital to the health of coastal landscapes. However, wetlands are also some of the
most threatened natural systems globally (2 B,

Wetlands are essential to the economic prosperity of coastal communities [!!. More than half of
the U.S. population lives and works in coastal watersheds ¥, many in fields that depend on
wetlands, such as commercial fishing, tourism, and recreation. Approximately 46 to 95% of U.S.
commercial fish landings and 80 to 85% of recreational landings depend on coastal wetlands and
estuaries ). Commercial fish landings were valued at $4.8 billion in 2020, with Alaska, Hawaii,
Oregon, Louisiana, Virginia, and Massachusetts among the states that ranked highest in volume
and value of seafood caught [¢],

The highest value fishery species—crabs, lobster, scallops, salmon, and shrimp—all use
wetlands at some point in their lives and therefore depend on healthy and abundant wetland
habitats. The connection between shrimp and wetlands is so strong that scientists have
established a direct link between shrimp populations and the amount of wetland edge in the Gulf
of Mexico 7). When wetlands disappear, shrimp populations decline, and the livelihoods of
shrimp harvesters are put at risk.

Wetlands support and protect coastal communities in ways that are sometimes not immediately
apparent. For example, they can dampen the destructive power of storm waves. Wetlands also
absorb flood waters, which often cause the majority of damage from hurricanes and other severe
storms. A study on the impact of Hurricane Sandy, which affected 12 coastal states from Maine
to North Carolina in 2012, found that wetlands reduced flood heights, preventing more than $625
million in flood damage *!. Even areas in more inland parts of coastal watersheds, such as
Hamilton Township, New Jersey which is about 40 miles from the coast, benefitted from flood
reduction provided by wetlands (¥,



Coastal wetlands are estimated to save about $39.54 billion (after conversion to 2024 USD)
annually in damage to U.S. Atlantic and Gulf of Mexico coastal communities ). Conversely,
researchers have linked the loss of wetlands in heavily developed areas to increased flooding
damage after hurricanes. This was the case in Houston, Texas after Hurricane Harvey in 2017
(19 When wetlands are replaced with development, stormwater ponds are often constructed to
help prevent flooding, a service that was being provided by the original wetland. However,
artificial ponds are inadequate substitutes for natural wetlands because they do not provide other
important benefits to communities '],

Wetlands are especially important today because they help to avoid or lessen the impact of many
of our most pressing environmental challenges. These challenges include increasing
temperatures, sea level rise, hurricanes and other severe storms, droughts and floods, wildfires,
and the growing need for readily available clean water [21 2], For these reasons and more, the
U.S. Fish and Wildlife Service (U.S. FWS) and National Oceanic and Atmospheric
Administration’s National Marine Fisheries Service (NOAA Fisheries) recognize wetlands as a
“trust resource”—a nationally important resource that the government protects for all citizens.

In recognition of the importance of wetlands in coastal watersheds, the U.S. FWS and NOAA
Fisheries released a report in 2008 documenting wetland change in the coastal watersheds of the
Atlantic, Gulf of Mexico, and Great Lakes ['*]. That study estimated a net loss of 361,100 acres
of wetlands in coastal watersheds of the eastern United States between 1998 and 2004, which is
equivalent to losing about 165 football fields of wetlands each day. Most of that loss occurred in
watersheds along the Gulf of Mexico, where an estimated 397,000 acres of freshwater vegetated
wetlands were lost due to a number of factors and more than 45,000 acres were lost to deepwater
(e.g., open ocean) due to subsidence, sea level rise, and other factors.

In 2013, U.S. FWS and NOAA released a second report documenting wetland change in the
coastal watersheds of the Atlantic, Gulf of Mexico, Great Lakes, and Pacific regions of the
conterminous United States ['¥. Findings from that study indicated that saltwater and freshwater
wetland area declined by an estimated 360,720 acres between 2004 and 2009. This is equivalent
to a loss of about 220 football fields of wetlands each day. The average annual rate of loss for all
wetlands in coastal watersheds was 80,160 acres from 2004 to 2009. Similar to the previous
report, most of the wetland loss occurred in watersheds along the Gulf of Mexico. At the same
time, saltwater wetlands declined by more than 95,000 acres, almost double the loss reported in
the previous report 4],

When these patterns are compared to those for the entire conterminous United States '], the
importance of focusing on wetlands in coastal watersheds is evident. Although coastal
watersheds represent only 13% of the conterminous United States by area, they contain all
saltwater wetlands and roughly a third of freshwater wetlands (Figure 1). They have also
suffered a disproportionate amount of loss compared to non-coastal (inland) wetlands.
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Figure 1. Relative wetland area (i.c., low to high wetland density) for coastal and inland
watersheds of the conterminous United States in 2019. Inland watersheds are indicated with a
cross-hatch pattern. Coastal watersheds are not cross-hatched and are outlined with a gray border.

Scientific Methods

The goal of this study was to produce statistically valid estimates of wetland and deepwater
habitat status (area) and trends (change) between 2009 and 2019 in coastal watersheds of the
conterminous United States. Coastal watersheds are defined as U.S. Geological Survey eight-
digit hydrologic unit code watersheds that contain tidal waters or drain directly into the Great
Lakes. Estimates were produced for coastal watersheds in the Atlantic, Gulf of Mexico, Great
Lakes, and Pacific regions, as well as nationally (Table 1).

The study used a survey-based approach carried out within 2,620 plots (four square miles each)
randomly distributed within physiographic regions (adapted from Hammond (1970) !¢y with
plots allocated to these regions by wetland density (i.e., more plots in wetter areas). A team of
highly-trained image interpreters with regional expertise used a combination of fine spatial
resolution (< 3.3 foot pixel size) airborne and satellite imagery, on-screen digitizing, and field
visits to determine land cover (and in some cases land use) types and area in 2009 and 2019. We



estimated change over the 10.5 year study period by comparing data from those dates (Figure 2).
A group of regional and national experts ensured data quality by repeatedly double-checking for
data accuracy in the field as well as digitally, including manual and automated observations.
Field verification was completed for 359 sample plots distributed over 23 coastal states. We
enhanced measurement accuracy by implementing technological improvements, such as refining
2009 wetland and deepwater boundaries, improving the spatial and temporal resolution of base
and ancillary imagery, and collecting field verification data using a global positioning system
(GPS) enabled software application.

Table 1. Area of coastal watersheds and coastline included in this study.

Area of Coastal

Coastal Watershed Watersheds (acres)

Coastline (miles)

Atlantic 89,096,000 2,070
Gulf of Mexico 67,562,000 1,630
5,180 (including

Great Lakes (U.S. only) 55,869,000 L
connecting rivers)

Pacific 34,372,000 1,290

Total 246,899,000 10,170

We identified wetlands using a biological definition [!”], which differs from the federal regulatory
definition and does not imply regulatory jurisdiction. The biological definition requires that
hydrology (i.e., inundation and/or soil saturation) meet requirements to be a wetland, and if soil
and/or vegetation are present, they must be hydric and hydrophytic, respectively (i.e., soil and
vegetation must also indicate wetland status). We classified wetlands into three main types based
on salinity: palustrine (salinity < 0.5 ppt), estuarine (salinity between 0.5 and 30 ppt), and marine
(salinity > 30 ppt). Considering primarily vegetation presence and type, we then further divided
these three wetland types into 13 subcategories that are consistent with the Federal Geographic
Data Committee Wetlands Mapping Standard ['”! (Table 2).
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Figure 2. Aerial imagery showing wetland change between 2010 (left) and 2021 (right) for a salt
marsh along the Gulf of Mexico coastline. Note areas of substantial wetland loss in the center of
the 2021 image.

In addition to wetland categories, we tracked four deepwater and five upland categories (Table
2). Deepwater habitats have water that is too deep to be considered a wetland. This includes tidal
habitats (i.e., marine and estuarine) with water depths below spring low tide and non-tidal
habitats with depths exceeding 8.2 feet at their lowest levels. We did not include the Great Lakes
in our deepwater estimates. We use the term “upland” in this report to denote land areas that are
too dry to be wetlands. Upland categories were used to provide more information on what might
be driving wetland change. Change between wetland, deepwater, and upland categories was only
documented when it was clearly indicated in remotely sensed imagery (e.g., non-ditched water-
covered area replaced by a ditched dry area) and determined to be long-term (not temporary due
to weather or other factors). For more information on procedures used to help ensure the quality
of Wetlands Status and Trends data see National Standards and Support Team (2017) ['8],

Area, amount of change, and associated standard errors for wetland and deepwater habitats in the
conterminous United States were estimated using conventional mathematical and statistical
methods. The change values reported represent net change (as opposed to gross change) unless
otherwise noted. Net change represents the balance between increases and decreases for a given
category and was calculated as the difference between all increases and decreases (increases
minus decreases) to the area of a particular category. We evaluated the magnitude of wetland
change relative to measured uncertainty with p-values. Additional information on study methods,
including wetland, upland, and deepwater categories, sampling scheme, quality control, and
statistical analysis can be found in Dahl (2011) !l and National Standards and Support Team
(2017) 181,



Table 2. Description of wetland, deepwater, and upland categories used in this study.

Saltwater Habitats

Common Description

Marine Subtidal*

Marine Intertidal

Estuarine Subtidal*

Estuarine Intertidal Emergent
Estuarine Intertidal Forested/Shrub

Estuarine Intertidal Unconsolidated Shore

Open ocean

Near shore

Open water, bays

Salt marsh

Mangroves or other estuarine shrubs

Beaches, bars, flats

Freshwater Habitats

Common Description

Palustrine Forested
Palustrine Shrub
Palustrine Emergent

Palustrine Farmed

Palustrine Unconsolidated Bottom (ponds)

Pond — Natural characteristics

Pond — Industrial

Pond — Urban use

Pond — Agriculture use

Pond — Aquaculture

Lacustrine®

Riverine* (may be tidal or non-tidal)

Swamps (wetlands with woody plants >6.6 yards tall)
Wetlands with woody plants <6.6 yards tall

Inland marshes/wet meadows

Farmed wetlands

Open water ponds, aquatic beds

Small bog lakes, vernal pools, kettles, beaver ponds, alligator
holes

Flooded mine or excavation sites (including highway borrow
sites), in-ground treatment ponds or lagoons, holding ponds

Aesthetic or recreational ponds, golf course ponds, residential
lakes, ornamental ponds, water retention ponds

Ponds in proximity to agricultural, farming or silviculture
operations such as farm ponds, livestock dug-outs, agricultural
waste ponds, irrigation or drainage water retention ponds

Ponds singly or in series used for aquaculture including fish
rearing
Lakes and reservoirs

Rivers and streams

Uplands Common Description
Agriculture Cropland, pasture, managed rangeland
Urban Cities and incorporated developments

Forested Plantations

Rural Development

Other Uplands

* deepwater categories

Planted or otherwise intensively managed forests

Non-urban developed areas and infrastructure

Rural uplands not in any other category including non-intensively
managed forests, grasslands and barren lands

10



Highlight: The Effect of Restoration on Status and Trends
Data

Environmental restoration work involves returning a site to its more natural or historic condition
to improve the benefits that it provides. Wetland restoration can be accomplished through many
different methods. These include excavating dirt or other fill and re-planting wetland vegetation,
removing tidal gates to reconnect marshes to free-flowing water, adding sediment to a marsh
surface to rebuild its soil, and eliminating invasive vegetation so native wetland plants can grow
(Interagency Workgroup on Wetland Restoration 2003). Wetland restoration is occurring in all
50 U.S. states under a variety of voluntary private and public programs. Numerous large wetland
restoration efforts are ongoing in coastal areas such as the Chesapeake Bay (Maryland and
Virginia), southern Florida, Louisiana, San Francisco Bay, and Puget Sound. Restoration is also
a common form of “compensatory mitigation” — a process in which wetlands lost due to
authorized activities, such as fill for development, must be offset according to federal, state, or
local laws. Together, these efforts have restored millions of acres of wetlands in the United
States (Council on Environmental Quality 2008).

Some of the wetland gain outlined in this report from agriculture and other upland areas as well
as deepwater is likely the result of wetland restoration. However, not all restoration conducted in
coastal watersheds between 2009 and 2019 would have been counted as a gain in wetland
acreage in this study. This is because in many cases restoration is conducted in wetlands that are
degraded — often substantially so — but are still considered wetlands. For example, many salt
marshes are ditched, which impairs their function. When restored, those marshes usually provide
better habitat, more pollution reduction, and enhanced flood protection, but the area of wetlands
on the landscape does not change post-restoration. The restoration of a degraded wetland does
not result in a gain in wetland area, and is therefore not captured as a wetland gain in this report.
Only the restoration of an area that is no longer a wetland, such as a marsh that has been filled in
with dirt and no longer has wetland characteristics, results in a gain of wetland area and is
captured by Status and Trends data.

Restoration of all kinds is an important part of wetland conservation. Increasing both the
function and acres of wetlands on the landscape will be necessary to ensure that wetlands
continue to provide the ecosystem services so vital to coastal watersheds and populations.

Citations

Interagency Workgroup on Wetland Restoration. 2003. An Introduction and User's Guide to
Wetland Restoration, Creation, and Enhancement. National Oceanic and Atmospheric
Administration, Washington D.C., 92 p.

Council on Environmental Quality. 2008. Conserving America’s Wetlands: Four Years of
Progress Implementing the President’s Goal. Washington, D.C., 32 p.



Study Results
Area of Wetlands in Coastal Watersheds
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Figure 3. Area of upland, deepwater, and wetlands within
coastal regions of the conterminous United States in 2019.

Coastal watersheds of the
conterminous United States
contained an estimated 41.6
million acres of wetlands in 2019
(Table 3). Coastal watersheds
made up 13% of the conterminous
United States by area and
contained 36% of its wetlands
(Table 4). All saltwater and 32%
of freshwater (i.e., palustrine)
wetlands were found in coastal
watersheds. Wetlands occupied a
much larger proportion of land
area in coastal watersheds (17%)
relative to inland watersheds
(<6%). Woody freshwater
wetlands, especially forested
wetlands, were more common in
coastal watersheds compared to
inland areas (40% of forested
wetlands are found in coastal
watersheds).

The vast majority of wetlands in
coastal watersheds were freshwater
(85% or 35.3 million acres; Figure
3), with saltwater (estuarine and
marine) wetlands occupying 6.4
million acres (15%; Table 3). Most
coastal wetlands were vegetated,
including 96% (34.0 million acres)
of freshwater and 79% (5.0 million
acres) of saltwater wetlands.
Freshwater forested wetlands were
the most abundant type overall
(21.2 million acres), with
freshwater shrub, emergent, and
ponds occupying 6.5 million acres,
6.2 million acres, and 1.2 million
acres, respectively.
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Table 3. Summary of 2019 area and 2009-2019 area change for select wetland and deepwater categories in coastal
watersheds of the conterminous United States.

Area, In Thousands of Acres

Estimated Area,  Estimated Area, Change, Change Change
Wetland/Deepwater Category 2009 2019 2009-2019 (%) P-Value
Saltwater Non-Vegetated 1,306 1,343 37 2.8% <.001
(6.9) (6.8) (24.9)
Saltwater Vegetated 5,109 5,041 -68 -1.3% <.001
(3.4) (3.4) (17.8)
Estuarine Intertidal Emergent 4,244 4,170 -74 -1.8% <.001
(5.4) (5.4) (25.6)
Estuarine Intertidal
Forested/Shrub 864 871 6 0.7% 0.416
(12.2) (12.1) (123.0)
All Saltwater Wetlands 6,415 6,384 -31 -0.5% <.001
(2.1) (2.1) (26.7)
Palustrine Ponds 1,111 1,206 96 8.6% <.001
(1.7) (1.6) (4.7)
Palustrine Farmed 83 73 -10 -11.7% 0.008
(11.6) (15.7) (37.5)
Freshwater Vegetated 34,230 33,985 -246 -0.7% <.001
(1.5) (1.5) (9.1)
Palustrine Emergent 6,215 6,231 17 0.3% 0.778
(6.0) (5.9) (355.0)
Palustrine Shrub 6,718 6,540 -178 -2.7% 0.055
(5.6) (5.7) (52.0)
Palustrine Forested 21,298 21,214 -84 -0.4% 0.378
(3.2) (3.2) (113.4)
Palustrine Shrub and Forested 28,016 27,753 -262 -0.9% <.001
(2.1) (2.1) (14.6)
All Freshwater Wetlands 35,424 35,264 -160 -0.5% <.001
(0.8) (0.8) (7.3)
All Non-Vegetated Wetlands 2,417 2,549 133 5.5% <.001
(1.9) (1.8) (3.9)
All Vegetated Wetlands 39,339 39,025 -314 -0.8% <.001
(1.0) (1.0) (5.5)
All Wetlands 41,838 41,647 -191 -0.5% <.001
(0.6) (0.6) (4.7)
Lacustrine 3,453 3,495 42 1.2% 0.004
(11.5) (11.4) (34.5)
Riverine 1,352 1,343 -9 -0.6% 0.148
(23.0) (13.1) (69.1)
Estuarine Subtidal 21,777 21,830 53 0.2% 0.032
(2.8) (2.8) (46.7)
All Deepwater Habitats 26,581 26,668 87 0.3% <.001
(1.5) (1.5) (21.3)

Coefficient of variation (CV; [standard error/mean] * 100) for each entry expressed as percent is given in parentheses below area and change
values. P-value is provided for change. The lacustrine category does not include the open water areas of the Great Lakes. Farmed wetlands are
neither vegetated nor non-vegetated by definition and therefore were not included in either group. The saltwater non-vegetated category includes
estuarine and marine habitats. Any apparent discrepancy between the area estimates and their reported difference is due to rounding.
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Saltwater wetlands were limited to Atlantic, Gulf of Mexico, and Pacific watersheds and
occupied only 0.3% of the conterminous United States. The most common saltwater wetland
type was estuarine emergent marsh (i.e., salt marsh; 4.2 million acres), followed by estuarine and
marine non-vegetated areas (e.g., beaches, mud flats, shoals, and sand bars; 1.3 million acres)
and estuarine forested/shrub (871,000 acres). Deepwater habitats occupied a total of 26.7 million
acres within coastal watersheds, including 21.8 million acres of estuarine subtidal, 3.5 million
acres of lacustrine (lakes not including the Great Lakes), and 1.3 million acres of riverine (i.e.,
river and stream) habitat.

Although wetlands occurred along all coasts, wetland area was distributed unevenly among
coastal regions in 2019 (Table 5; Figure 3). The coastal watersheds of the Atlantic and Gulf of
Mexico had very similar amounts of wetland area (16.0 million acres and 15.8 million acres,
respectively) with the South Atlantic having three times as many wetlands as the North Atlantic.
Coastal watersheds of the Great Lakes had about half that wetland area (8.4 million acres) and
Pacific coastal watersheds had the least amount of wetland area with an estimated 1.4 million
acres. Most freshwater wetlands were found in coastal watersheds of the Atlantic (13.7 million
acres), followed by the Gulf of Mexico (12.4 million acres), Great Lakes (8.4 million acres), and
Pacific (0.7 million acres). Most saltwater wetlands were found in coastal watersheds of the Gulf
of Mexico (3.4 million acres), followed by the Atlantic (2.2 million acres), and Pacific (0.7
million acres).

Table 4. Estimated freshwater (palustrine) wetland area in the coastal watersheds of the Atlantic, Gulf of Mexico,
Great Lakes, and Pacific as compared to the conterminous United States, 2019.

Area in Acres, 2019

Wetlands in Coastal ~ Wetlands in Conterminous % Wetland Area in
Watersheds United States Coastal Watersheds

Wetland Category

Freshwater Non-Vegetated (Ponds) 1,206,064 6,876,057 17.5%
(1.6) (1.3)

Palustrine Farmed 72,888 1,972,899 3.7%
(15.7) (24.0)

Freshwater Vegetated 33,984,732 101,527,286 33.5%
(1.5) (1.7)

-Palustrine Emergent 6,231,377 30,008,202 20.8%
(5.9) (7.8)

-Palustrine Shrub 6,539,677 19,090,867 34.3%
(5.7) (5.0)

-Palustrine Forested 21,213,677 52,428,216 40.5%
(3.2) (2.7)

All Freshwater Wetlands 35,263,684 110,376,242 31.9%
(0.8) (0.8)

All Freshwater Wetlands (no Pf) 35,190,796 108,403,343 32.5%
(0.9) (0.9)

Coefficient of variation expressed as a percentage is given in parentheses.
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Change in All Wetland Types

Wetland losses within coastal watersheds of the conterminous United States exceeded gains,
resulting in a net loss of 191,000 acres between 2009 and 2019 (Table 3). Net loss was
disproportionately high in coastal watersheds relative to the entire conterminous United States,
which lost 221,000 acres during the same period. Wetland loss within coastal watersheds was
unevenly distributed across regions (Table 5). Coastal watersheds adjacent to the Gulf of Mexico
sustained the largest wetland losses (114,000 acres), followed by the South Atlantic (77,500
acres), and Great Lakes (32,600 acres). Those along the North Atlantic and Pacific gained
wetland area (19,900 acres and 12,700 acres, respectively).

Net loss within coastal watersheds was driven by the conversion of wetlands to either upland or
deepwater land cover types (Figure 4). Conversion to upland was the dominant driver of wetland
loss resulting in a total wetland reduction of 136,000 acres. Conversion to deepwater areas
accounted for a loss of 55,000 acres. This continued wetland loss to both deepwater and uplands
extends a long-term pattern (Figure 5) that has already resulted in the conterminous United
States, including coastal and inland watersheds, losing over half of its wetland area since the
1780s [2%1. However, the rate of wetland loss within coastal watersheds (18,000 acres/year) was
lower in this study period than in the previous period (2004-2009; 80,000 acres/year).

In addition to net wetland loss, Wetlands Status and Trends data for 2009-2019 indicate a
fundamental alteration of wetland type within coastal watersheds. The decrease in vegetated
wetlands was 314,000 acres (Table 3). In contrast, non-vegetated wetlands and deepwater
categories increased in area (133, 000 and 87,000 acres, respectively). When change to all
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Figure 4. Wetland gain and loss between 2009 and 2019 in coastal watersheds of the conterminous
United States attributed to different change drivers, including gross and net values. Numbers have
been rounded to the nearest thousand.
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wetland types is considered (a loss of 191,000 acres), the gains in non-vegetated wetlands (e.g.,
stormwater ponds and intertidal flats) obscure the magnitude of vegetated wetland (e.g., marshes
and swamps) losses. Most importantly, data from this (Figure 5) and previous Wetlands Status
and Trends reports °! indicate a long-term sustained increase in non-vegetated wetland area and
decrease in vegetated wetland area within coastal watersheds.

Table 5. Changes in wetland area by region for coastal watersheds of the conterminous United States.

Area in Acres

Coastal Region Wetland Area Wetland Area Change, Change  Change
2009 2019 2009-2019 ) P-Value
North Atlantic 3,984,275 4,004,158 19,883 0.5% <.001
South Atlantic 12,039,770 11,962,224 -77,546 -0.6% <.001
Gulf of Mexico 15,932,405 15,818,848 -113,557 -0.7% <.001
Great Lakes 8,469,407 8,436,854 -32,552 -0.4% <.001
Pacific 1,412,528 1,425,250 12,722 0.9% <.001
Total 41,838,385 41,647,334 -191,051 -0.5% <.001

Saltwater Wetland Changes

Saltwater wetlands within coastal watersheds of the conterminous United States experienced a
net decrease of 31,000 acres between 2009 and 2019 (Table 3). Saltwater vegetated wetlands
decreased across all regions leading to a total decrease of 1.3% (68,000 acres), while non-
vegetated wetlands increased across all regions leading to an increase of 2.8% (37,000 acres;
Table 6). Estuarine emergent marsh (i.e., salt marsh), the largest saltwater wetland category by
area, decreased by 1.8% or 74,000 acres. There were small increases in salt marsh in areas
formerly occupied by freshwater wetlands (21,000 acres) and uplands (2,000 acres; Figure 6).
The pattern of decreasing salt marsh and increasing non-vegetated saltwater wetlands (i.e.,
estuarine intertidal unconsolidated shore and marine intertidal) has been consistent for the past
70 years with the exception of a small amount of non-vegetated wetland loss between 1986 and
1997 151,

Net decrease in salt marsh was primarily associated with change of marsh to non-vegetated
habitats (Figure 6). In most cases, salt marsh was converted to marine and estuarine subtidal
(deepwater; 65,000 acres), but change to intertidal non-vegetated wetlands (e.g., mud flats,
shoals, and sand bars) also occurred (23,000 acres). The net loss of salt marsh to these other
categories is a highly statistically significant (p <.001) pattern that has been ongoing for about 70
years.
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Figure 5. Annual net vegetated and non-vegetated change in fresh and saltwater environments, as
well as overall wetland change, across study periods in coastal watersheds of the conterminous
United States.

Freshwater Wetland Changes

Coastal watersheds are losing large amounts of vegetated freshwater wetlands to upland and
deepwater (Table 3). The net decrease of all freshwater wetlands within coastal watersheds was
160,000 acres. The largest loss of freshwater wetlands was to development as indicated by losses
to upland urban (42,000 acres), upland other (often a precursor to development; 32,000 acres),
and upland rural development (6,000 acres). Together these categories (Figure 7) accounted for
80,000 acres of loss. Loss to upland forested plantations (61,000 acres) was also substantial,
followed by loss to deepwater lakes (i.e., lacustrine; 9,000 acres). A gain of freshwater wetlands
from upland agriculture (2,000 acres) and rivers (riverine; 14,000 acres) also occurred. When
only vegetated freshwater wetlands are considered (Figure 7), net decrease in area was
substantially greater (222,000 acres), including conversion to ponds (30,000 acres) and loss to
upland agriculture (28,000 acres). Freshwater vegetated wetland loss was greatest along the Gulf
of Mexico (129,000 acres), followed by the Atlantic (88,000 acres; losses primarily in the South
Atlantic) and Great Lakes (41,000 acres; Table 7). Freshwater vegetated wetlands increased
along the Pacific coast (12,000 acres).
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Table 6. Summary of 2009 and 2019 area and 2009 through 2019 area change for saltwater wetlands in
coastal watersheds of the conterminous United States by region.

Al. Estimated Changes to Saltwater Wetlands of the North Atlantic Coast
Area in Acres

it @y Estimated Estimated Change, Change  Change
Area, 2009 Area, 2019 2009-2019 (%) P-Value
Saltwater Non-Vegetated 231,491 241,657 10,165 4.4% 0.020
(13.3) (12.9) (42.8)
Estuarine Intertidal Vegetated 720,512 715,147 -5,365 -0.7% 0.020
(9.2) (9.2) (43.0)
All Saltwater Wetlands 952,003 956,804 4,800 0.5% 0.093
(5.3) (5.3) (59.4)

A2. Estimated Changes to Saltwater Wetlands of the South Atlantic Coast
Area in Acres

Estimated Estimated Change, Change  Change
Wetland Category
Area, 2009 Area, 2019 2009-2019 (%) P-Value
Saltwater Non-Vegetated 106,078 109,576 3,498 3.3% 0.017
(9.5) (9.4) (42.0)
Estuarine Intertidal Vegetated 1,129,036 1,131,084 2,048 0.2% 0.694
(4.7) (4.7) (254.1)
All Saltwater Wetlands 1,235,114 1,240,660 5,546 0.4% 0.120
(2.9) (2.9) (64.3)

A. Estimated Changes to Saltwater Wetlands of the Atlantic Coast
Area in Acres

Estimated Estimated Change, Change  Change
Wetland Category
Area, 2009 Area, 2019 2009-2019 (%) P-Value
Saltwater Non-Vegetated 337,570 351,233 13,663 4.0% 0.003
(9.6) (9.4) (33.6)
Estuarine Intertidal Vegetated 1,849,548 1,846,230 -3,317 -0.2% 0.560
(4.6) (4.6) (171.6)
All Saltwater Wetlands 2,187,117 2,197,463 10,346 0.5% 0.024
(2.8) (2.8) (44.1)
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Table 6 (continued). Summary of 2009 and 2019 area and 2009 through 2019 area change for saltwater
wetlands in coastal watersheds of the conterminous United States by region.

B. Estimated Changes to Saltwater Wetlands of the Gulf of Mexico Coast
Area in Acres

Estimated Estimated Change, Change  Change
Wetland Category
Area, 2009 Area, 2019 2009-2019 (%) P-Value
Saltwater Non-Vegetated 546,252 564,751 18,500 3.4% 0.011
(8.2) (8.0) (39.4)
Estuarine Intertidal Vegetated 2,941,302 2,881,925 -59,377 -2.0% <.001
(3.9) (4.0) (17.2)
All Saltwater Wetlands 3,487,554 3,446,677 -40,877 -1.2% <.001
(2.3) (2.3) (17.0)

C. Estimated Changes to Saltwater Wetlands of the Pacific Coast
Area in Acres

Estimated Estimated Change, Change  Change
Wetland Category
Area, 2009 Area, 2019 2009-2019 (%) P-Value
Saltwater Non-Vegetated 422,332 427,124 4,792 1.1% 0.138
(17.0) (16.8) (67.2)
Estuarine Intertidal Vegetated 317,820 312,386 -5,434 -1.7% 0.098
(31.6) (31.3) (60.3)
All Saltwater Wetlands 740,153 739,511 -642 -0.1% 0.101
(12.5) (12.5) (61.0)

Freshwater woody wetland area (i.e., shrub and forested) decreased by a net of 262,000 acres,
including a decrease of 178,000 acres of freshwater shrub wetlands, the largest single category
decrease during the study period (Table 3). The majority of this decrease was driven by loss to
upland (170,000 acres), including losses to upland forested plantation (64,000 acres), upland
other (45,000 acres), upland urban (27,000 acres), upland rural development (18,000 acres), and
upland agriculture (16,000 acres; Figure 8).

Decrease in woody wetland area was also driven by conversion to other wetland types, including
freshwater emergent (58,000 acres), ponds (19,000 acres), and salt marsh (15,000 acres; Figure
8). The magnitude of gross change (i.e., all increases and decreases) between woody and
freshwater emergent wetlands (757,000 acres) was nearly four times larger than gross
losses/gains to upland (197,000 acres). Change between these wetland categories was likely
driven primarily by timber harvest and subsequent regrowth of non-woody plants 2%,
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Table 7. Summary of 2009 and 2019 area and 2009 through 2019 area change for freshwater (palustrine)

wetlands in coastal watersheds of the conterminous United States by region.

Al. Estimated Changes to Freshwater Wetlands of the North Atlantic Coast
Area in Acres

Wetland Category Estimated Estimated Change, Change

Area, 2009 Area, 2019  2009-2019 (%)

Freshwater Non-Vegetated (Ponds) 183,672 185,432 1,760 1.0%
(4.7) (4.4) (65.7)

Freshwater Vegetated 2,839,296 2,852,637 13,342 0.5%
(4.1) (4.1) (79.8)

All Freshwater Wetlands 3,022,968 3,038,069 15,101 0.5%
(2.3) (2.3) (40.2)

A2. Estimated Changes to Freshwater Wetlands of the South Atlantic Coast
Area in Acres

Wetland Category Estimated Estimated Change, Change
Area, 2009 Area, 2019  2009-2019 (%)
Freshwater Non-Vegetated (Ponds) 261,350 281,815 20,466 7.8%
(3.2) (3.0) (7.2)
10,528,74 10,427,75 100,99
Freshwater Vegetated 7 6 0 -1.0%
(2.2) (2.2) (10.3)
10,790,09 10,709,57
All Freshwater Wetlands 6 2 -80,525 -0.7%
(1.2) (1.2) (7.4)

A. Estimated Changes to Freshwater Wetlands of the Atlantic Coast
Area in Acres

Estimated Estimated Change, Change
Wetland Category
Area, 2009 Area, 2019  2009-2019 (%)
Freshwater Non-Vegetated (Ponds) 445,022 467,247 22,225 5.0%
(2.7) (2.5) (8.4)
13,368,04 13,280,39
Freshwater Vegetated 2 3 -87,649 -0.7%
(1.9) (1.9) (17.0)
13,813,06 13,747,64
All Freshwater Wetlands 4 1 -65,424 -0.5%
(1.0) (1.1) (13.0)

Change
P-Value
0.128

0.211

0.013

Change
P-Value
<.001

<.001

<.001

Change

P-Value
<.001

<.001

<.001
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Table 7 (continued). Summary of 2009 and 2019 area and 2009 through 2019 area change for freshwater

(palustrine) wetlands in coastal watersheds of the conterminous United States by region.
B. Estimated Changes to Freshwater Wetlands of the Great Lakes Coast

Area in Acres

Wetland Category Estimated Estimated Change, Change
Area, 2009 Area, 2019  2009-2019 (%)

Freshwater Non-Vegetated (Ponds) 223,154 232,800 9,646 4.3%
(4.2) (4.0) (11.6)

Freshwater Vegetated 8,217,934 8,177,162 -40,773 -0.5%
(4.4) (4.4) (19.3)

All Freshwater Wetlands 8,441,088 8,409,961 -31,127 -0.4%
(2.6) (2.6) (15.1)

C. Estimated Changes to Freshwater Wetlands of the Gulf of Mexico Coast
Area in Acres

Estimated Estimated Change, Change
Wetland Category
Area, 2009 Area, 2019  2009-2019 (%)
Freshwater Non-Vegetated (Ponds) 386,053 448,295 62,243 16.1%
(2.7) (2.6) (6.1)
12,030,96 11,901,97 128,99
Freshwater Vegetated 7 5 3 -1.1%
(2.3) (2.3) (11.1)
12,417,02 12,350,27
All Freshwater Wetlands 0 0 -66,750 -0.5%
(1.2) (1.2) (11.6)

D. Estimated Changes to Freshwater Wetlands of the Pacific Coast
Area in Acres

Wetland Category Estimated Estimated Change, Change

Area, 2009 Area, 2019  2009-2019 (%)

Freshwater Non-Vegetated (Ponds) 56,289 57,722 1,433 2.5%
(6.2) (6.0) (41.6)

Freshwater Vegetated 613,544 625,202 11,658 1.9%
(8.4) (8.3) (19.6)

All Freshwater Wetlands 669,833 682,924 13,091 2.0%
(4.5) (4.5) (9.9)

Change
P-Value
<.001
<.001

<.001

Change
P-Value
<.001

<.001

<.001

Change
P-Value
0.017
<.001

<.001

The net decrease of freshwater vegetated wetlands co-occurred with a substantial net increase in
ponds of 96,000 acres (Table 3). Pond area increased by 8.6% during the study period. These
increases were greatest along the Gulf of Mexico (16.1%), followed by the Atlantic (5.0%),

Great Lakes (4.3%), and Pacific (2.5%; Table 7). Increases were primarily gains of urban
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(35,000 acres) and agricultural (33,000 acres) but also included natural and industrial ponds
(16,000 and 12,000 acres, respectively). Increases in urban and industrial ponds were likely
primarily driven by development (e.g., stormwater management ponds). The increase in
agricultural ponds was likely associated with a combination of excavation and diking to support
farming practices (e.g., irrigation/water supply). Most ponds were gained from upland
agriculture (37,000 acres), followed by upland other (16,000 acres), upland forested plantation
(8,000 acres), and upland urban (4,000 acres; Figure 9). Vegetated wetlands were also changed
to ponds, resulting in a net pond increase of 30,000 acres and a commensurate decrease in
vegetated wetland area. These changes continue a long-term pattern of freshwater vegetated
wetland decrease and pond increase that has persisted for about 70 years ['%],
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Figure 6. Salt marsh (estuarine intertidal emergent) area change between 2009 and 2019 in
coastal watersheds of the conterminous United States attributed to different drivers, including
both gross and net change. Note: Only categories associated with amounts of change that were
large enough to be clearly visible were included in the graph.
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Figure 7. Freshwater (palustrine) all wetland (top) and vegetated wetland (bottom) change
between 2009 and 2019 in coastal watersheds of the conterminous United States attributed to
different drivers, including gross and net change. Note: Only categories associated with amounts
of change that were large enough to be clearly visible were included in the graph.
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Highlight: Using Wetlands Status and Trends Reports to
Support Great Lakes Conservation Initiatives

Wetlands Status and Trends reports support strategic planning and the implementation of
wetland conservation projects by providing valuable scientific information on U.S. wetlands,
including how they are changing. This information helps policymakers and managers determine
what conservation actions are needed to better support people and the plants and animals they
depend on. Strategic conservation of coastal wetlands benefits communities now and in the
future by helping to reduce the impact of natural disasters, improve water quality, bolster water
supply, support biodiversity, and provide opportunities for recreation, including hunting, fishing,
and birdwatching.

The U.S. Fish and Wildlife Service (U.S. FWS) works with private landowners, Tribes, states,
conservation groups, corporations, and others to protect and restore wetlands, in part by
administering competitive grant programs in coastal watersheds. The grant programs rely on
Wetlands Status and Trends reports to help identify grant proposals that benefit wetland types
most in need of conservation. Based on the findings in this and other reports, vegetated wetlands
such as swamps and marshes are among the wetland types in greatest need.

One important wetland grant program is the U.S. FWS North American Wetlands Conservation
Act (NAWCA) Program. It provides grants to protect, restore, and enhance wetlands throughout
North America, primarily for the benefit of migratory birds. A recently completed project in the
Great Lakes area conserved nearly 2,000 acres of the Pleasantview Swamp, one of the largest
intact wetlands in the northern part of Lower Michigan.

In addition to improving water quality in a renowned trout stream and two Great Lakes, the
project provides rare and much desired shoreline protection. This benefits resident and migratory
birds, including the federally endangered piping plover, as well as other species like beavers and
otters. The public can enjoy these conserved lands through local birding and water trails, as well
as the state-designated historic M-119 Tunnel of Trees. This 20-mile scenic drive features a
continuous tree canopy that creates the feeling of traveling through a tunnel. It is one of the most
popular natural attractions in Michigan. This project was very cost-effective, leveraging
resources worth more than three times the amount of the NAWCA grant to provide a wide range
of benefits to people, fish, and wildlife.

National Coastal Wetlands Conservation (NCWC) Grants are another source of funding for
wetland conservation. They are provided to coastal and Great Lakes states, as well as U.S.
territories, to protect, restore, and enhance coastal wetland ecosystems. A NCWC grant recently
helped the state of Michigan conserve a critical parcel of land connecting the northern and
southern portions of Negwegon State Park. The project helps to protect eight miles of continuous
shoreline along Thunder Bay and almost 500 acres of nationally declining vegetated wetlands. Its
high-quality marsh —which includes sedge, rush, and bulrush—provides important habitat for
migratory and resident birds, such as the state threatened Caspian tern and common loon, as well
as the federally endangered Hine’s emerald dragonfly. Forested wetlands provide habitat for



additional species, such as bald eagles, osprey, wood ducks, and flying squirrels. More than 40
fish species, including juvenile lake whitefish, an important recreational species, will also benefit
from the protection of these wetlands. This project will prevent fragmentation of important
wetlands and provide public access to the shoreline for fishing, bird watching, and kayaking. It
also features a view of the National Oceanic and Atmospheric Administration’s Thunder Bay
Marine Sanctuary and is part of the Great Lakes Maritime Heritage Trail. Finally, the newly
conserved land will serve as an outdoor classroom for local schools and community groups.

Federal efforts that conserve coastal wetlands, such as NCWC and NAWCA grants, are
especially important because they protect communities from floods, filter our water, provide
recreation, and support local economies. Because roughly half of threatened and endangered
species are wetland dependent, conserving vulnerable coastal wetlands helps to recover these
species, and keep others from being listed.



Discussion

Summary of Results

The rate of wetland loss in coastal watersheds of the conterminous United States from 2009—
2019 was less than for the two previous Wetlands Status and Trends study periods (1998-2004
and 2004-2009; Figure 5). If this pattern continues, it would indicate progress towards reducing
wetland loss in coastal watersheds. The decreased rate of loss was greatest for freshwater
wetlands. In particular, losses to upland urban and lacustrine areas (lakes) declined substantially.
The rate of saltwater wetland loss also decreased since the previous study period (2004—-2009).
However, when compared to loss rates since the 1970s 3], saltwater wetland loss from 2009 to
2019 was close to the average loss rate for other study periods except 2004—2009, which was
unusually high. Overall, the results of this study suggest that from 2009 to 2019 rates of
freshwater wetland loss in coastal watersheds slowed substantially and rates of saltwater wetland
loss were less than from 2004—2009 but similar to other prior periods.
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Figure 8. Woody freshwater (palustrine forested and shrub) wetland area change between 2009
and 2019 in coastal watersheds of the conterminous United States attributed to different drivers,
including both gross and net change. Note: Only categories associated with amounts of change
that were large enough to be clearly visible were included in the graph.

Although net loss in coastal watersheds has decreased since the last Wetlands Status and Trends
study period, percent wetland loss was still higher in coastal watersheds than inland areas. All
wetland types combined decreased by 0.5% and vegetated wetlands decreased by 0.8% in coastal
watersheds (Table 3). Salt marsh decreased by the greatest amount of all wetland types (1.8%).
In comparison, in the entire conterminous United States (coastal and inland watersheds), all
wetland types decreased by (0.2%) and vegetated wetlands decreased by (0.6%) '°!. Wetland
losses in coastal watersheds (13% of the conterminous United States) accounted for 86% of all
wetland losses and 47% of vegetated wetland losses within the conterminous United States. The
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disproportionate amount of wetland loss in coastal watersheds underscores the need to continue
to monitor these areas.

Wetland loss was unevenly distributed across coastal regions (Tables 6 and 7). The North
Atlantic and Pacific coastal watersheds experienced a very small gain in freshwater wetlands.
Most wetland losses were concentrated in the South Atlantic and Gulf of Mexico coastal
watersheds, with smaller losses in the Great Lakes area (Figure 10).

Wetland loss was also unevenly distributed among wetland types. This study’s findings extend a
long-term pattern of vegetated wetland loss and non-vegetated wetland (e.g., ponds and intertidal
flats) gain [, Net freshwater wetland loss to upland (i.e., land areas that are too dry to be
wetlands) or deepwater (i.e., water bodies deeper than 8.2 ft at low water or, if tidal, below mean
low spring tide) disproportionately affected vegetated wetlands, relative to non-vegetated
wetlands, resulting in a net loss of 246,000 acres of freshwater vegetated wetlands (Table 3). In
contrast, the area of non-vegetated wetlands increased. Net pond area was gained from all upland
and freshwater wetland classes, making it a particularly ubiquitous pattern (Figure 9). Pond gains
represent the largest percent habitat change (8.6% increase; gain of 96,000 acres) of any wetland
or deepwater category. Similarly, non-vegetated saltwater wetland area expanded by 2.8%
(37,000 acres) while vegetated saltwater wetland area decreased in all regions with saltwater
habitats (1.3% overall; 68,000 acres; Table 6). When comparing the amount of non-vegetated
gain (133,000 acres) to vegetated wetland loss (314,000 acres) in coastal watersheds, non-
vegetated gain equaled over a third of vegetated losses. These non-vegetated wetland gains
obscure the pattern of vegetated wetland loss when considering overall wetland change patterns.
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Figure 9. Pond area change between 2009 and 2019 in coastal watersheds of the conterminous
United States attributed to different drivers, including both gross and net change. Note: Only
categories associated with amounts of change that were large enough to be clearly visible were
included in the graph.
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Why is Wetland Loss Occurring?

One of the main reasons wetland loss occurs in coastal watersheds is likely the high
concentration of wetlands and people in coastal areas (Figure 1). Coastal areas have long been
known to contain a higher proportion of people, roads, and buildings than inland areas. Over half
of the U.S. population lives in coastal watershed counties, making the population density in these
counties six times greater than inland counties . Between 1950 and 2000, developed land
increased by 220% and structures by 446% along the coastline 2!, As a result, the coastal United
States is twice as developed as the rest of the country—8.8% versus 4.1%, respectively 22/,
Population growth continues to be concentrated in coastal areas [>*1. From 2000 to 2016, 79.3%
of national population growth occurred in coastal states ?*l. These facts help to explain why
drainage and fill for development, as indicated by wetland loss to upland urban, upland rural
development, and upland other, was likely the main cause of wetland loss within coastal
watersheds from 2009 to 2019.
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Wetland loss to development was concentrated in coastal watersheds, with over 85% of net loss
to upland urban development between 2009 and 2019 occurring in this region. The U.S. federal
Interagency Coastal Wetlands Workgroup (2022) ?°! found that in four coastal watersheds (i.e.,
Cape Fear, North Carolina; San Francisco Bay, California; Galveston Bay, Texas; and Tampa
Bay, Florida) development accounted for between 39 to 98% (average of 70%) of total net
wetland loss between 1996 and 2010.

Wetland loss was distributed unevenly between coastal regions. Loss was especially high in
areas with a relatively high density of wetlands, like the South Atlantic and Gulf of Mexico
coastal watersheds (Figure 1). Loss was lower in areas that have a low density of wetlands due to
either a lack of low-lying areas (e.g., Pacific coastal watersheds) or historical losses that have left
few wetlands remaining on the landscape. Increases in human population often increases the
demand for new development. Differences in state and local policies play a role in the
distribution of new development, which can contribute to wetland loss or promote wetland
conservation ?°! 261 Wetland loss to development has been found to be highest in the rapidly
developing areas surrounding cities and associated suburbs 271 261, This type of development is
growing more rapidly than any other type of land use in the United States 8 and is commonly
associated with coastal areas and wetlands *°1.

Data on the construction of new housing suggest that decline in the rate of wetland loss seen in
this study may be partly related to reduced activity in the construction industry before and during
the 2008 economic downturn I, Housing starts (the number of new houses where construction
has begun) peaked at more than 2 million in January 2006 but dropped to approximately 500,000
in January 2009 [*%. Although the U.S. economy began to recover in 2009, the total number of
housing starts for 2009-2019 was only 56% of the previous decade.

Looking forward, housing starts are expected to rise over the next decade . The U.S.
population is expected to increase by more than 20 million between 2020 and 2030 B!, A study
by Zou et al. (2024) ®! projected that future wetland loss to impervious surface in U.S.
metropolitan areas will be concentrated in coastal watersheds. Consequently, development
pressure on coastal areas, particularly in the southeast United States, is predicted to remain high
321 Net loss of wetlands to development is likely to continue, particularly in the southeast, unless
the way wetlands are managed and conserved changes.

The loss of vegetated wetlands, like swamps and marshes, to development is often associated
with smaller gains of open water ponds. This is particularly common in the Coastal Plain of the
southeast United States, where developers often seek to replace the water storage provided by
naturally occurring wetlands by creating ponds. For example, scientists estimated that over
76,000 stormwater ponds were constructed in Florida in 2012 or earlier %), and 21,594 ponds
were recorded in South Carolina’s coastal counties in 2013 with almost half being created to
store and manage stormwater in developed areas [**1. Although these ponds serve an important
purpose (flood reduction) their lack of vegetation and other differences (e.g., steep sides,
compacted soil, and differences in depth, size, shape, and location [l 351) mean that ponds
typically provide fewer ecosystem services (i.e., direct and indirect benefits that ecosystems
provide humans) than vegetated wetlands. The rapid increase in ponds, especially in areas like
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the southeast United States where ponds are not commonly part of the natural landscape 2!, is
quickly changing the character and functioning of our wetland resources.

Upland forested plantations were the second largest driver of wetland loss in coastal watersheds
from 2009 to 2019 (Figure 4). Forested wetlands are the most common wetland type within the
conterminous United States. They are concentrated in coastal areas in that 40% of freshwater
forested wetlands are in coastal watersheds (Table 4). Over a third of freshwater shrub wetlands
are also found in coastal watersheds. Although these wetlands include pocosins (low nutrient
peatlands commonly found in the southeastern United States) and other ecosystems with
naturally-occurring shrub vegetation, the vast majority of freshwater shrub wetlands would be
forested if not for disturbance (e.g., timber harvest). During this study period, woody freshwater
wetland area decreased by 0.9% (262,000 acres; Table 3). Some of this decrease was from areas
changing to freshwater emergent wetland (58,000 acres) which was likely mostly the result of
timber harvest, but net loss to upland was even greater (169,000 acres), including a loss of
64,000 acres to upland forested plantation (Figure 8). Recent field-based research suggests that
ditching combined with changes in soil properties over the harvest cycle might be associated
with the loss of wetlands to upland forested plantations *®!. Improved understanding of the cause
of wetland loss to upland forested plantations would support more effective wetland
conservation.

Saltwater wetlands were most often lost to deepwater, including estuarine and marine habitats
(Figure 11). The major environmental processes likely responsible for this loss include
subsidence (i.e., natural or human caused sinking of land), erosion, and sea level rise. The
greatest amount of saltwater wetland loss (almost 50,000 acres) occurred in the Gulf of Mexico
coastal area (Table 6). Rates of subsidence in this area are very high with cities along the
northern Gulf of Mexico coast, like Houston, Texas, experiencing the highest rates in the United
States (up to 3.5 inches per year 7)),

The Gulf of Mexico coastal area also experiences some of the highest rates of shoreline
erosion—up to 30 feet per year in Louisiana and nine feet per year in Mississippi [**. Shoreline
loss is not isolated to the Gulf of Mexico; Virginia’s Eastern Shore is experiencing substantial
shoreline loss of more than nine feet per year [*3), which is likely one reason the Delmarva
Peninsula (Delaware, Maryland, and Virginia) is a hotspot of saltwater wetland loss in the mid-
Atlantic region (Figure 10).

Sea level rise is a global phenomenon with a current rate of about 0.18 inches per year 7],

However, local or regional subsidence can amplify sea level rise, resulting in rates that are much
higher. For example, the current rate of relative sea level rise in the Gulf of Mexico is 0.39
inches per year [*Y, while in the Mid-Atlantic the local rate is as much as three to four times the
global average [*!1 [*2], Sea level rise is predicted to accelerate globally over the rest of this
century, continuing to affect wetlands and other coastal ecosystems 4],
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Wetland loss due to sea level rise, land subsidence, and other similar factors can be accelerated
by natural disasters, like hurricanes. We hypothesize that hurricane impacts to wetland-dense
areas, like the Mississippi Delta, may be responsible for an unusually high loss of saltwater
vegetated wetlands during the 2004 to 2009 Wetlands Status and Trends study period. Couvillion
et al. (2017) ¥ found that the rate of wetland loss along the coast of Louisiana has varied over
time and postulated that this may be caused by episodic events, such as hurricanes. Hurricanes
Katrina and Rita, which made landfall in the wetland-rich Mississippi Delta in 2005, were found
to accelerate wetland loss in this region 43, Katrina was followed by Humberto in 2007 and
Gustav and Ike in 2008, with each hurricane causing more wetland loss. Therefore, the decrease
in the amount of saltwater wetland loss from 2009 to 2019 relative to 2004 to 2009 is most likely
because the loss from 2004 to 2009 was amplified by hurricane activity. This exacerbated loss
may become more common as climate change continues to intensify hurricane activity 61,

In addition to regional and global factors, local influences likely also played a role in the net loss
of saltwater wetlands during the study period. Impacts at the local scale that can directly degrade
or destroy salt marsh include dredging, dumping of sediment (spoils), grid ditching, canal
cutting, leveeing, and salt hay farming. Indirect impacts, which can affect even larger areas,
include those that interfere with normal tidal flooding, alter wetland drainage, and/or reduce
sediment inputs. Reduced amounts of sediment in rivers and streams due to dams, dikes, tide
gates, and other modifications commonly result in “sediment starved” wetlands that are less able
to persist as sea level rises. This situation is most noticeable in the Mississippi Delta region,
where over a million acres of land has been lost since the 1930s ], but is also evident in other
areas, including Pacific coastal watersheds ¥, Interrupted longshore (coastal) sediment transport
due to shoreline hardening (addition of artificial structures made of hard materials like concrete,
steel, and riprap), jetties, and groins is also responsible for the loss of saltwater wetlands
throughout coastal areas. The interactions between local, regional, and global drivers of wetland
change has been found to accelerate wetland loss %1 59 511,

Wetlands Status and Trends studies indicate that saltwater wetlands have been undergoing
substantial long-term changes in both wetland type and abundance. A gain of non-vegetated
saltwater wetlands (e.g., mud flats, bars, and shoals) and a much larger loss of vegetated
wetlands (e.g., salt marsh) was observed in all regions along the marine coast between 2009 and
2019, a pattern that began nearly 70 years ago [']. Studies conducted using different approaches
have found similar patterns, including one which reported a loss of 68,000 acres of saltwater
vegetated wetlands, mainly to open water, in the conterminous United States between 1996 and
2016 B2, Coastal areas commonly experience shifts in the distribution and abundance of
saltwater wetlands with tides, currents, waves, and other forces, but these changes have not
historically resulted in long-term net loss at the regional or national scale (Hopkinson 2019). The
net loss of vegetated saltwater wetlands documented by this and past Wetlands Status and Trends
reports is widespread and has been occurring for several decades [, This type of change is
consistent with the documented effects of climate change, including sea level rise 331 491341 5
well as human modification 13,

S
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Loss of saltmarsh vegetation and the resulting conversion of saltmarsh to non-vegetated wetlands
is often an indicator of overall ecologic deterioration, which results in the loss of ecosystem
services such as water filtration and support for fisheries. Furthermore, loss of vegetation may
foreshadow additional wetland loss since vegetation loss often precedes the transition from salt
marsh to deepwater (e.g., open ocean) °%1 [l Therefore, the decrease in saltmarsh and increase
in non-vegetated wetlands documented in this and previous Wetlands Status and Trends reports
may be indicative of more severe impacts on coastal ecosystems than are immediately apparent.

Gains in salt marsh from freshwater wetland and upland were also observed in this study (Figure
6), likely the result of salt marsh moving landward with relative sea level rise [ 581 541 This
migration of saltwater wetlands into freshwater or upland environments with sea level rise is
called “transgression.” Upslope migration can occur in areas that are free of topographic barriers
(e.g., low slope areas) and areas without anthropogenic barriers, such as seawalls or levees.
Unfortunately, some of the factors leading to wetland loss (e.g., development and sediment
reduction) may make it difficult for salt marshes to migrate upslope (inland) in some areas,
eventually leading to even greater wetland loss.

Even where there is room for salt marshes to move inland, these wetlands accrete sediment
(grow vertically) more slowly than freshwater wetlands [** so they are less able to keep up with
sea level as it rises than the freshwater wetlands they are replacing. Therefore, the conversion of
freshwater wetlands to saltwater could mean additional loss of wetlands to deepwater habitats in
the future %), Average global sea level rise is expected to accelerate through time, increasing by
between 1.4 and 2.8 feet by 2100 (relative to the average sea level between 1986 and 2005) and
increasing even more for hundreds of years into the future ¥, These rising sea levels are likely
to continue to drive the transgression of saltwater wetlands and wetland loss, despite small gains
in salt marshes in some areas.

Consequences of Wetland Loss for Coastal Communities

The loss of wetlands documented by this study (Table 3) reduces the prosperity, health, and
safety of coastal communities. Wetland loss results in increased susceptibility of people, roads,
and buildings to natural disasters like flood, drought, and wildfire (691 [611 [621[63] When energy
infrastructure is present, wetland loss can increase its vulnerability and make oil spills and
associated environmental and economic impacts more likely %4, Wetland loss also reduces the
availability of clean water [?! ['2] leading to harmful algal blooms and oxygen-depleted “dead
zones” where aquatic life cannot survive (%1 (%] Finally, fish and wildlife populations decline
when wetland habitat is lost, leading to reduced opportunities for fishing, hunting, birdwatching,
and other recreational activities 2! (7. Commercial fishing can also suffer when the abundance
of species such as shrimp and blue crabs decline with wetland loss [®!. The benefits provided by
wetlands are so important to our communities that their loss is considered to be a primary threat
to the sustainable development of cities [*7],

Wetland loss also heightens the impacts of natural disasters, leading to substantial losses of
property and lives. Since 1980, 400 U.S. weather and climate related disasters with damages over
a billion dollars have occurred at a total cost of $2.79 trillion and 16,768 related deaths [*]. The
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loss of 2.5 acres of coastal wetland was found to increase hurricane damage by an average of
$56,182 (after conversion to 2024 USD) ). The same study estimated that storm protective
services were decreased by $48.24 billion (after conversion to 2024 USD) due to historical
wetland loss in the Hurricane Katrina affected area and $2.83 billion (after conversion to 2024
USD) due to wetland loss during the Hurricane itself. Without wetlands, it is estimated that
damage from Hurricane Ike would have been $934 million higher and that flooding, including an

extreme storm surge of greater than 13 feet, would have affected 18,471 additional people [*',

The impacts of hurricanes and other natural disasters on wetlands reverberate through time,
causing long-term loss of ecosystem services. Hurricane Sandy is estimated to have cost $4.4
billion in lost ecosystem services through damage to New Jersey’s wetlands alone [*). Without
additional wetland protection and restoration, flood damage related to extreme sea level events is
expected to increase by two to three magnitudes by 2100 431, A large part of this increased flood

damage is associated with predicted increases in development along the coast 211 [10],

Effects on humans and the environment stem from not only the loss of wetlands but their
replacement with other land covers. For example, when wetlands are replaced with development
and agriculture, not only is the water filtration provided by the wetlands lost, but the new
development or farmland often increases the amount of waste, sediment, and toxins released into
the environment, decreasing water quality. When wetlands with organic rich soils are drained
and farmed, substantial amounts of carbon are often released to the atmosphere, causing the land
surface to decrease in elevation (e.g., 0.35 to 0.79 inches/year ["”'), and worsening climate
change. When wetlands are filled or drained for development, the result is people living in
locations that are more vulnerable to natural disasters, such as storm surge along the coasts and
flooding near streams. The addition of impervious surfaces, in the form of roads, parking lots,

and buildings within those developed areas further increases the likelihood of destructive floods
[60]

Increases in development were found to be particularly prevalent in hurricane prone areas, like
the southeast United States [?!. By 2100, an estimated 2.5 million U.S. coastal properties worth
$1.07 trillion will be at risk of regular flooding, and even more properties will be at risk during
episodic events like hurricanes !”!. Conversely, damage from storm surge, high winds, and
flooding is greatly reduced when wetlands occupy areas that are prone to natural disasters, such
as coastlines and other floodplains. Monitoring not only wetland loss but the types of land covers
that replace wetlands provides a better understanding of how these changes affect people. In turn,
this helps determine what can be done to better ensure the health and prosperity of coastal
communities in the future.
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Highlight: Working Together to Restore Salt Marsh in the
Delmarva Peninsula

Coastal communities have long benefitted from salt marshes. These tidal wetlands provide clean
water for swimming and boating, protect people and infrastructure from severe storms, and help
fill our plates with bountiful seafood. Salt marshes are also popular places for recreational
activities such as fishing, kayaking, and bird watching. They are home to vulnerable species, like
the saltmarsh sparrow, black rail, and diamondback terrapin.

Unfortunately, these important ecosystems have endured centuries of historical management that
have led to their degradation and disappearance. By the 1930s roughly 90% of salt marsh along
the North Atlantic Coast (from Virginia to Maine) was ditched to produce hay, graze cattle, and
reduce mosquito populations, among other reasons (Bourn and Cottam 1951). These ditches,
often created a century ago or more, are now associated with large areas of plant dieback. If not
addressed, legacy ditches will likely continue to lead to wetland loss.

In many areas, salt marshes are converting to areas of open water as an unintended consequence
of ditch creation. Long mounds of excavated soil, made taller by natural processes, typically
border the ditches. These higher elevation areas limit the exchange of tidal water, setting off a
cascade of environmental changes that can ultimately lead to the die-off of surrounding plants.
Without grassy, deep rooted marsh vegetation to build and hold onto the soil, it slowly (or
sometimes quickly) washes away, leaving pools of open water.

Relative sea level rise, which is especially severe along the Delmarva Peninsula (Delaware,
Maryland, Virginia), often accelerates salt marsh loss and creation of open water pools. These
unnaturally large open water pools do not provide the same benefits as natural pools. On the
Delmarva Peninsula, the degradation has caused a hotspot of vegetated wetland loss (Figure 10:
Map of Vegetated Wetland Loss).

Scientists and land managers are working to restore these degraded areas and make them more
resilient to sea level rise. The U.S. Fish and Wildlife Service (U.S. FWS) is partnering with other
federal agencies, states, non-profit organizations, and private landowners to restore salt marsh
along the Delmarva Peninsula. This work is being supported, in part, by the National Oceanic
and Atmospheric Administration and National Fish and Wildlife Foundation through the
National Coastal Resilience Fund. The Maryland Coastal Bays Program is another major partner
in this effort. It is one of 28 National Estuary Programs, which are funded by the U.S.
Environmental Protection Agency to restore and protect estuaries of national significance. The
team is using innovative, low-tech solutions that include creating runnels (small, shallow
channels that help to circulate water), filling ditches, planting marsh vegetation, and strategically
cleaning ditches.

These simpler approaches are being augmented with those that are more resource intensive but
longer lasting. For example, practitioners are adding thin layers of sediment to the marsh surface,
building up its elevation and encouraging the growth of vegetation. Stimulating the natural
recovery of salt marsh makes it more resilient to sea level rise and other causes of wetland loss.



In addition to restoring these areas, partners are monitoring marsh recovery so that restoration
practices can be even more successful in the future.

Ultimately, the ability of salt marshes to persist along the Delmarva Peninsula will depend on
their ability to move further inland as sea levels rise. In addition to restoring degraded salt marsh,
the U.S. FWS is working with partners to protect marsh migration pathways. The efforts will
allow coastal communities to continue to benefit from these important wetlands for centuries to
come.
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Impacts to Animals and Plants

The long-term loss of wetlands in coastal watersheds documented by this and previous Wetlands
Status and Trends reports leads to declines in fish, wildlife, and plant populations, including rare
and recreationally, commercially, and culturally valuable species 7?1 73 741 73] Thijs is largely
because these species have evolved to depend on the unique physical, chemical, and/or
biological conditions that exist in or because of coastal wetlands. When these wetlands are lost, it
can be challenging for populations of these species to persist over time. Wetland loss and
degradation are at least partially responsible for widespread, rapid declines in wetland dependent
species 161,

The decline of water birds that depend on coastal wetlands is of particular concern globally. The
loss of coastal habitats, including wetlands, is considered a primary threat to many bird
populations. These include several that rely on marsh habitat, such as the marsh wren, mottled
duck, boat-tailed grackle, seaside sparrow, clapper rail, saltmarsh sparrow, Belding’s savannah

sparrow, and many other species [/ 761 177],

Wetland loss affects fish in multiple ways including loss of habitat, increased water pollution,
and reduced availability of food 73! 78], The loss and alteration of coastal wetlands such as salt
marsh, mangroves, and sea grass is also likely to negatively affect populations of dolphins, rays,
otters, sea turtles, manatees, and other large marine species due to reduced opportunities to
forage, hunt, and breed [""].

Other groups of species that are largely wetland dependent and live in coastal watersheds—
including amphibians, crayfish, and mussels—are also declining. Within the United States, 61%
of amphibian species are declining *%!. Additionally, half of crayfish and two thirds of freshwater
mollusks in the United States are at risk of extinction. About 10% of U.S. freshwater mollusks,
many of which live in Coastal Plain streams and wetlands 11, are likely to already be extinct (6],
These species are an important link in the food web, supporting populations of fish, birds, and
other wildlife. Some are also valuable to recreational and commercial fisheries.

Wetland loss affects species not only through direct habitat loss but also through habitat
fragmentation. When habitat is fragmented, it can become too small, isolated, or disconnected to
sustain plant and animal populations. Habitat fragmentation affects numerous species, including
migratory birds and fish, and species that cannot move long distances (e.g., plants, aquatic
insects, amphibians, and small mammals) 821 831 A decline in the number of prey species, such
as small mammals, can negatively affect wider-ranging species, like raptors 341, Studies have
also shown that reductions in wetland habitat force migratory birds to crowd together, sometimes
leading to disease and death [*!. Given the multiple ways wetland loss affects species, the full

impact of that loss on biodiversity and other ecosystem services may not be evident for several
decades [21 1661,

The effects of wetland loss and alteration on plants include not only the direct loss of wetland
plants but also related changes in environmental conditions. For example, wetland loss can make
areas too wet or too dry for some wetland plants to survive or reproduce. Because many invasive
non-native species thrive in disturbed areas, wetland alteration can result in an increase in these
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species, such as common reed and purple loosestrife. These plants typically out- compete native
species, creating habitats that do not function as well as habitats with native species [*%. Wetland
loss can also affects plants through reduced water filtration capacity that can result in an increase
in pollutants like nutrients. In aquatic environments, increased nutrient pollution often leads to
excessive algal growth. When the algae dies, it is decomposed by bacteria, a process that uses
large amounts of oxygen. In areas of depleted oxygen, many plants, animals, and fish cannot
survive. This is how “dead zones” the size of Connecticut occur each year in the Gulf of Mexico,
affecting fisheries throughout the southern coastal United States [*7].

The impacts of historical wetland loss and alteration on wetland-dependent species will likely be
magnified by future climate change ["* 33 especially along the coast P! 8] Climate change-
driven habitat transformation along the coastline includes the loss of wetlands and change
between wetland types, including the expansion of mangroves into former salt marsh [>*. The
combined effects of habitat loss, alteration, and climate change could lead to rapid declines in
wetland-dependent species populations as tipping points are reached [%®! %51 and, ultimately, to
the extinction of some species. This is especially the case for species that cannot move through
remaining wetland fragments to reach suitable habitat. Loss of biodiversity decreases ecosystem
resilience to climate and other types of change and the ability of these ecosystems to support
coastal communities into the future 9],

Effects of Vegetated Wetland Decline

Loss of wetland vegetation and the shift towards non-vegetated wetlands (e.g., ponds and
intertidal flats) generally leads to ecologic deterioration. When wetlands lose vegetation, they
also lose their ability to provide a wide array of ecosystem services %% 1 P11 Plants dissipate
wave energy and trap sediment while their roots stabilize shorelines, building resilience to storms
and sea level rise [ 811 %91 Salt marshes can reduce wave heights by 72% 2 and alleviate
flooding in nearby communities by reducing the height and duration of storm surge [?! [®!), This
benefit is substantial, saving infrastructure and lives. Every year coastal wetlands are estimated
to provide over $39.54 billion (after conversion to 2024 USD) in storm protection . When
vegetation is lost, soil erosion often increases [°*! 4], ultimately decreasing wetland area and
reducing the benefits those wetlands provide to coastal communities.

Wetland plants are often used for construction and energy production > 881 as well as to

support rich cultural traditions. This includes the harvest of timber for energy production and
construction as well as the creation of cultural touchstones, like Gullah sweetgrass baskets in the
coastal areas of the southeast United States. Wild rice, a wetland plant, holds great economic,
cultural, and spiritual importance to many native American Tribes, including the Ojibwe who
currently live near the Great Lakes [*!. Vegetation also enhances water quality by trapping
sediment, oxygenating the water column, and reducing the concentration of excess nutrients and
other pollutants ! 11| All of these benefits decline or are lost entirely when vegetated wetlands
become unvegetated.

Vegetated wetlands also help to regulate the climate by capturing carbon dioxide, a major
greenhouse gas, from the atmosphere and storing it in plant material and sediment 71 571 Pl The
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rate at which saltwater vegetated wetlands sequester this “blue carbon” is estimated to be more
than ten times greater than tropical forests [°)]. Saltwater vegetated wetlands have been found to
store at least three to five times more carbon than tropical forests 7). These wetlands represent
0.2% of the ocean surface but support carbon stocks equivalent to half of what is buried in all
ocean sediments °1. When wetland plants are lost, carbon is often released to the atmosphere,
increasing carbon dioxide [*”). Pendelton et al. (2012) 7} estimated that the global economic
damage of carbon dioxide emissions associated with the loss and degradation of mangrove, salt
marsh, and seagrass was between $6 and $42 billion annually.

Decreases in vegetated wetlands affect a broad array of fish and wildlife, from rare and culturally
valuable species to species that support the economies of our nation’s coastal communities. For
example, a meta-analysis of 160 peer-reviewed scientific studies concluded that habitats like
underwater grasses, mangroves, and salt marsh significantly increased the abundance of juvenile
fish and invertebrates (e.g., shrimp) relative to unstructured habitats, like sand and mud [®). This
is partially because young fish and shellfish depend on wetland vegetation to hide from predators
[190]Scientists have estimated that salt marsh accounts for 25% of blue crab and 66% of shrimp
production in the Gulf of Mexico ['°!l. An acre of salt marsh was estimated to support $6,471 of
recreational fisheries on the east coast of Florida alone in 1984 (equivalent to $19,991 in 2024).
Examples of freshwater fish in coastal watersheds that depend on wetland vegetation,
particularly for spawning and feeding, include northern pike, bluegill, and large and small mouth
bass. Many amphibians, including frogs and salamanders also depend on vegetated wetlands [1%?],
For example, most amphibians lay gelatinous egg masses in water and often secure them to or
hide them amongst vegetation. Once young emerge, they depend on vegetation for shelter and
food. Many larger species, including wading birds, are drawn to vegetated wetlands because they
feed on smaller species, including young fish, shellfish, and amphibians. Bird species that
depend on vegetation for nesting, rearing young, and shelter include the saltmarsh sparrow,
marsh wren, sora, black rail, king rail, and wood ducks. It would be very challenging for
populations of these species to persist outside of vegetated wetlands.

The strong link between animals and vegetated wetlands was highlighted by a recent State of the
Birds report by the North American Bird Conservation Initiative %!, which documented trends
in bird populations that are likely related to wetland and deepwater patterns described in this
report (i.e., loss of vegetated wetlands and gain of ponds and lakes). For example, about a third
of waterbirds are experiencing population declines, including several rail species (e.g., black rail
and king rail) that rely almost exclusively on vegetated wetlands (e.g., marshes). Other “Tipping
Point” species (i.e., cumulative population loss exceeded 70% since 1980) include the seaside
and saltmarsh sparrow, which also rely heavily on vegetated wetlands, and one third of
shorebirds. However, most species of diving and dabbling ducks that use both vegetated
wetlands and open water habitats (e.g., ponds and lakes) have been generally stable or
increasing. These recent findings are reinforced by other studies 1% 381 [76] and highlight the
importance of monitoring change between different wetland types.
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Effects of Disturbance

Results from Wetlands Status and Trends reports indicate that the effects of human alteration on
wetland functions may be much larger than predicted based on net wetland loss alone. Even
wetlands that remain on the landscape can be substantially altered by disturbance. Wetlands near
urban, suburban, and even rural development are often affected by pollutants 1% 381 which can
significantly degrade wetlands. Other types of disturbance include changes in water levels due to
levees, dams, dikes, groundwater and hydrocarbon extraction, and water control structures (>3 [5!
(491 alteration of hydrologic connectivity, changes in salinity, reduction of sediment transported
by rivers and other waterways [6!1 53] and the introduction of invasive species [*¢. These impacts
can lead to declines in important ecosystem services, such as water filtration, protection of
people and infrastructure from natural disasters, and maintenance of biodiversity [6°1 11061 1041 [105],
A combination of different types of disturbance is likely to amplify these effects and can lead to
wetland loss [741 1651 1491,

The magnitude of this disturbance in coastal watersheds can begin to be approximated by
considering change to other wetland categories instead of solely net loss/gain to upland or
deepwater. Generally, the natural process of plant competition and growth (i.e., plant succession)
does not result in a decrease in forested area. When this does occur, disturbance is typically
indicated. Timber harvest for wood production is a very common type of forest disturbance. The
area of freshwater forested wetland that was replaced by freshwater emergent wetland was over
four times greater than the area that was lost to upland forested plantations (228,000 versus
46,000 acres). This finding suggests that the overall impact of silvicultural practices on wetlands
is likely greater than solely the net loss of wetlands to upland forested plantations.

Wetlands can also be affected by disturbance in adjacent areas, including the “hardening”—
placing seawalls, bulkheads, or similar structures on the shore to reduce erosion—of shorelines
(1071138 193] ' A study by Gittman et al. (2015) 1% indicated that 14,300 miles or 14% of shoreline
along the Pacific, Gulf of Mexico, and Atlantic is already armored by seawalls, bulkheads, or
other structures with this alteration expected to continue at a rate of 124 miles per year. The
study predicts that the percent of hardened shoreline will double by 2100, resulting in about a
third of the shoreline in the conterminous United States being affected. This type of shoreline
alteration prevents saltwater wetlands from transgressing inland with sea level rise and leads to
additional wetland loss.

Wetlands Status and Trends reports can begin to approximate the effects of human disturbance
on wetland condition (i.e., chemical, physical, and biological integrity) but were not intended
specifically for this purpose. The U.S. Environmental Protection Agency documents the effects
of disturbance, and recently reported that over half of estuarine wetlands in the conterminous
United States were in fair or poor condition due to human-driven physical alteration, like
vegetation removal or replacement, obstruction of water flow, soil compaction, and ditching !
In 2016, estuarine wetland condition was best in the Atlantic, lower in the Gulf of Mexico and
Florida, and least in the Pacific regions (50%, 43%, and 0% in good condition, respectively).

109]
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Accumulation of Impacts Over Time

The effects of wetland loss, gain, and alteration accumulate through time and may be difficult to
reverse. Additional losses further exacerbate historical declines in ecosystem functions within
coastal watersheds. Recent studies indicate that declines in wetland function associated with loss
may be punctuated by tipping points that lead to rapid declines in ecosystem services and the
viability of wetland-dependent species [631[661 851 [43] Other studies have concluded that the full
impact of wetland loss may not be evident right away, in part because it can take several
generations before the full impact of habitat loss and alteration on species populations is evident

(10T 111 166] ' Scjentists have named this situation “extinction debt’” [1'2],

The long-term cumulative effects of wetland impacts can be seen in studies concluding that
certain types of coastal wetlands have experienced substantial losses over time and may
disappear from some regions within the next several decades. For example, over half of original
salt marsh area has already been lost in the United States '3, Louisiana alone has lost between
about 10 and 32 square miles (6.4 and 20,500 acres) of coastal wetlands per year since 1932 441,
This is the equivalent of losing an area of coastal wetlands the size of a football field every 34 to
100 minutes. Under high sea level rise scenarios, all salt marsh is predicted to be lost in
California and Oregon by 2100 B8 In this century, drowning (i.e., submergence that results in
death of marsh plants and conversion to open water) of even somewhat resilient marshes is
expected to spread from the Gulf of Mexico and Mid-Atlantic, where it is already occurring, to
the South Atlantic and then Pacific 1. The growing impact of hurricanes and sea level rise along
our coasts combined with an increasing coastal population will require a sustained effort to
preserve remaining wetlands for the future.

A combination of wetland restoration and protection will be vital for conserving the ecosystem
services that our coastal communities rely on. This is partially because it can take decades,
centuries, or longer before restored wetlands function as well as high-quality natural wetlands
(1147 TSTI6) HTTI7] 1n some cases, this equivalency may never be achieved [, Efforts to
increase both the area and function of wetlands through restoration will be necessary to ensure
that wetlands continue to provide their multitude of benefits throughout coastal watersheds.
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Highlight: Protecting Scarce and Vulnerable Wetlands on
the Pacific Coast

Wetlands in the coastal watersheds of California, Oregon, and Washington are much rarer than
their counterparts on the Atlantic coast. This is partly due to the steep topography of the Pacific
coast, but it is also due to the historical loss of wetlands in that area. California alone lost over
90% of its wetlands over the past two centuries (Dahl, 1990), with millions of acres diked and
drained for development, agriculture, and other uses. The remaining wetlands of the Pacific coast
are highly susceptible to becoming submerged over the coming century due to the combined
effects of sea-level rise, low sediment supply, and a lack of undeveloped space for wetlands to
move inland (Thorne et al., 2018).

Wetlands along the Pacific coast form a critical network of stopover sites for millions of
migratory birds that use these habitats to breed, rest, refuel, and overwinter. When these habitats
are lost or degraded, migratory birds lose vital parts of this network and have fewer safe places to
land. Coastal wetlands along the Pacific coast are also important to fish populations, providing
young salmon with transition zones where they can rest and feed as they move from fresh water
to salt water. Without these transition zones, fewer salmon survive the arduous trip from streams,
where they hatch, to the open ocean, where they spend most of their adult lives.

Partnerships have been an effective means of protecting wetlands along the Pacific coast. Over
24,000 acres of wetlands and associated habitats in Washington, Oregon, and California have
been protected as part of the National Estuarine Research Reserve System, a partnership between
the National Oceanic and Atmospheric Administration and coastal states to protect and study
estuarine systems in collaboration with surrounding communities. Seventy-five miles north of
Seattle, Washington, the Padilla Bay National Estuarine Research Reserve protects thousands of
acres of wetlands and other habitats vital to salmon, herring, Dungeness crab, eagles, shorebirds,
harbor seals, and river otters. Once spanning 7,000 acres, the tidal marsh and tidal swamp
surrounding Padilla Bay have shrunk dramatically, with less than 200 acres remaining. With
funding from the Bipartisan Infrastructure Law, in 2023 the Washington State Department of
Ecology acquired an additional 74.5 acres of tidal marsh and farmland that will be restored to
wetlands to provide additional habitat and reduce flooding along the main road and utilities that
the local community depends on. The project’s proximity to a revered former Samish Indian
Nation village restores cultural ties and publicly acknowledges ongoing tribal stewardship.
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Conclusions

Net wetland loss has continued in coastal watersheds since the last Wetlands Status and Trends
study period (2004-2009). While the rate of loss was less than that of the previous study period,
there was proportionally more loss in coastal watersheds than in inland portions of the
conterminous United States. Wetland losses in coastal watersheds (13% of the conterminous
United States) accounted for 86% of all wetland loss and 47% of all vegetated wetland loss
within the conterminous United States.

The findings of this report should be viewed in the context of wetland change occurring
throughout the conterminous United States. During 2009 — 2019, wetland loss and alteration also
occurred in inland watersheds ! that ultimately drain to the coast. This highlights the
cumulative effects of wetland loss and alteration in inland and coastal watersheds on human and
environmental health, as well as the importance of coastal wetlands as a final opportunity to filter
pollutants and absorb floodwaters before they affect coastal communities.

The fundamental nature of wetlands in coastal watersheds is also being altered as these areas
preferentially lose vegetated wetlands (e.g., salt marsh and swamps) and gain non-vegetated
wetlands (e.g., intertidal flats and ponds). Between 2009 and 2019, vegetated wetlands decreased by
314,000 net acres and non-vegetated wetlands increased by 133,000. The majority of new non-vegetated
wetlands were ponds, with the most common type being stormwater ponds associated with urban
development. These most recent findings extend a long-term pattern of wetland loss and alteration in
coastal watersheds that goes back hundreds of years 118! [201 1151,

Wetlands in coastal watersheds are particularly vulnerable to loss, alteration, and degradation
because of the wide variety of forces affecting coastal areas. From the intense effects of
hurricanes to the expanding effects of urbanization, these forces have led to substantial wetland
alteration and loss. Compounding the problem is that wetlands in coastal watersheds experience
adverse effects in both the fresh and saltwater environments leading to loss on two, often
interacting, fronts. While development and other human actions convert wetlands to uplands
throughout coastal watersheds, relative sea level rise and storm surge often lead to the loss of
wetlands to open ocean along the coastline. These different but interacting forces have
historically and continue to lead to a greater percent loss of wetlands and their benefits in coastal
watersheds than occurs in inland settings.

Wetland loss and alteration reduces the health, safety, and prosperity of coastal communities.
People and buildings become more vulnerable to severe storms and flooding while populations
of fish, wildlife, and plants that coastal communities depend on for food, recreation, and
livelihoods decline. Since all watersheds, including those along the coast, are connected through
the flow of water, wetland changes in one part of the watershed affect the environment and
people in other parts of the watershed. These effects include the reduction of water quality in
lakes, estuaries, and bays and associated impacts on drinking water, tourism, and recreation,
including fishing, boating, and bird watching. Because Wetlands Status and Trends reports
assess changes in wetland area but not condition (i.e., chemical, physical, and biological
integrity), the patterns of loss and alteration documented in these reports are likely an
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underestimate of the effects of human, climate, and other influences on wetlands and their
benefits.

This pattern of disproportionately high wetland loss and alteration in coastal watersheds is
predicted to continue, if not intensify, in many areas, including the southeastern United States.
Rates of relative sea level rise and the intensity of severe storms has and is expected to continue
to increase along our coasts. This can lead to the loss of wetlands that lack the capacity to move
landward or adapt through other means. At the same time, coastal populations and related
infrastructure, like roads, bridges, and buildings, are predicted to increase, potentially further
contributing to wetland loss at and away from the coastline. The simultaneous increase of
population, infrastructure, sea level rise, and natural disasters has and is projected to continue to
greatly increase the likelihood of property damage and loss of life in coastal watersheds,
especially as wetlands continue to be lost. The growing demand for wetland benefits, such as
flood protection, due to increasing population densities and likelihood of natural disasters
highlights the importance of strengthening wetland conservation efforts in this region.

Recently published reports provided recommendations for enhancing the conservation of
wetlands, including those in coastal watersheds. Strategies in the National Wetlands Status and
Trends report ['*) highlight the importance of stronger coordination within and between
governmental and non-governmental organizations as well as the need to support the collection
and sharing of enhanced scientific data. These data, including information on the effectiveness of
past approaches and landscape scale geospatial data, are needed to support the formulation and
implementation of strategic conservation. Finally, the report emphasizes the need for a long-term
commitment to improving wetland conservation approaches over time.

Recommendations more specific to coastal watersheds can be found in the Interagency Coastal
Wetlands Workgroup’s “Recommendations for Reducing Wetland Loss in Coastal Watersheds
of the United States” [2°]. The recommendations include actions related to increasing the area of
wetlands restored in coastal watersheds; reducing loss of coastal wetlands to development;
reducing loss of coastal wetlands associated with silviculture in the Southeast; supporting the
collection, enhancement, and dissemination of landscape-scale wetland monitoring data; and
conducting targeted outreach. The intent of the recommendations in both documents is to help
forge cooperation and build capacity to reduce wetland losses nationwide.

Increasingly, scientists and decision-makers around the world are concluding that coastal
wetlands are critical landscape features that help drive and sustain economic prosperity U!°!. The
findings of this report demonstrate that it is possible to reduce wetland losses in our nation’s
coastal watersheds, but new approaches are needed to continue to reduce this loss. The need is
especially urgent today because wetlands are being lost more rapidly in coastal watersheds than
in other regions and they are vital for supporting the health, safety, and economic prosperity of
coastal communities.

The U.S. FWS and NOAA will continue to work with all partners to conserve and restore coastal
wetlands, in part by producing Wetlands Status and Trends reports for coastal watersheds.
Scientific information, like this report, is foundational to the strategic implementation of all
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natural resource policy actions and will be critical to improving the conservation of wetlands in
coastal watersheds. Continuing to reduce the loss of coastal wetlands, especially vegetated
wetlands, will require a collaborative approach that includes Tribal, state, local, and private
partners to ensure the lasting health of the nation’s people, environment, and economy.
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Highlight: Conserving Rare Coastal Prairie and Marshland
in Texas

Coastal prairies are a type of grassland found along the coast of Texas and Louisiana. Within
these prairies are natural depressions often called “pothole wetlands.” Although these wetlands
may appear to be isolated from one another, research has shown that they are connected to
surrounding waters through drainage paths that are seasonally wet (Wilcox et al. 2011). Fresh
water flows through the coastal prairie towards the Gulf of Mexico where the coastal prairie
transitions to freshwater and saltwater marsh.

This coastal prairie-marsh system supports high levels of plant and animal diversity including
migratory and year-round populations of waterfowl, raptors, shorebirds, and wading birds, like
brown pelicans, peregrine falcons, white-tailed hawks, and seaside sparrows. Coastal wetlands in
Texas also provide crucial spawning and nursery habitat for several species of fish and shellfish
including black drum, southern flounder, red snapper, shrimp, blue crab, and eastern oyster.
These species support a substantial commercial fishery on the Texas coast.

The sponge-like qualities of the Texas coastal prairie help filter pollution from fresh water that
flows into Galveston Bay and the Gulf of Mexico. Prairies and marshlands act as natural buffers
against storms and hurricanes, absorbing and dispersing water from storm surges and floods.
Currently, it is estimated that natural coastal habitat protects about $2.4 billion dollars of
property in Texas (Fern et al. 2023).

The original extent of coastal prairies once spanned over 9 million acres. By 1937, 93% of the
coastal prairie in Texas had been lost (Lehmann 1941). Today, less than 1% of the original
coastal prairie system remains in its native state. This loss has caused large declines in many
wildlife populations and contributed to the increasing occurrence of severe flooding in the
Houston-Galveston area (Kahn 2005).

With only 10% of the remaining coastal prairie in public ownership, partnerships with private
landowners are very important for conservation efforts. The Texas Prairie Wetlands Project is a
cooperative program between the U.S. Fish and Wildlife Service, U.S. Department of
Agriculture Natural Resources Conservation Service (NRCS), Ducks Unlimited, Inc., Texas
Parks and Wildlife Department, and private landowners to maintain wetlands on private lands for
the benefit of wildlife. Another effort, the Texas Coastal Prairie Initiative, is using funding from
NRCS to permanently protect coastal prairie through conservation easements. The protection and
restoration of the remaining wetlands in coastal Texas is crucial for ensuring continuing support
of the fish, wildlife, and human uses.
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