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Executive Summary

Locations of Continental US CAF and NERR Regions
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The central questions that this document seeks to address are: What is the extent and
condition of estuarine and Great Lakes wetlands in the continental United States?, and:
How have the extent and type of wetland and open water habitats changed during the
historical period (1938 to 2004), and more recently (1992 to 2004)?. Also important to
determine are the reasons for these changes, derived mostly from analyzing what appears
in locations where wetlands are no longer present.

This report assesses the overall conditions of historic and recent degradation and loss of
estuary-associated ecosystems (including the Great Lakes), for use in setting regional and
national restoration priorities. This analysis was developed for NOAA in support of their
efforts under the Estuary Restoration Act. The goals are to:

e assess habitat trends for use by the federal interagency council charged with
implementing the Estuary Restoration Act (ERA), including creation of an
estuary habitat restoration strategy

o assess agency priorities of NOAA Restoration Program, for which habitat
status and trends data is essential
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e guide strategic restoration planning and policy-making at the national level,
and will help local groups target limited resources toward restoration of the
most threatened habitats in their regions.

This report was based on a non-statistical sampling method and captured change within
11.5 x 1.5 mile transects, one placed in each Coastal Assessment Framework (CAF)
region except in the Pacific CAF which comprised two transects. This analysis approach
was used due to limited availability of land cover datasets for several time periods. The
findings represent the results of change within these transects as well as further
examination by local experts to determine ranges of loss or gain within each time period.

The major findings for the coastal continental U.S. and individual Coastal Assessment
Framework regions from 1938-57 to 2004 and the subset time period from 1992 to 2004
are as follows:

e  Overall wetlands loss estimated at 12-28% during the reviewed 1938-57
to 2004 historic time period, with 7-15% lost from 1992-2004. There
appears to be an acceleration of the rate of losses in the recent period as
compared with the historic period. The observed phenomenon of faster
rates of decline in wetland categories in the more recent period than in the
historic period bears closer examination. There are a number of factors
that could explain these results.

° Population - In the most recent time period, expansion has been
associated with a housing boom that began during the 1990’s and
accelerated with the decline in interest rates from 2001. Most new
construction has been concentrated in suburban areas, spreading
further from urban cores. Combined with the continuing movement
of the United States population to cities near the coastlines, these
socioeconomic factors have contributed to the observed increase in
rates of decline.

° Fragmentation - Previously, wetlands tended to be strung out along
lines of water flow, either tidal or riverine, and were connected.
Agricultural, commercial, and residential development has
fragmented the wetland landscape. Most coastal wetlands now exist
as patches in a more developed matrix. The process of fragmentation
tends to lead to a point where losses become much faster as patches
become too small to survive disturbances or maintain their previous
hydrological and vegetative character.

° Regulations - Fragmentation also has implications on the regulatory
side for wetlands. Changes in the U.S. Army Corps of Engineers
rules on development of wetlands relaxed restrictions on
development of small, isolated wetlands. This has led to an increase
in the rate of conversion that is observed in the data from this study.

Although there are regional variations, one theme is quite clear: losses
have tended to be due to increased development around cities and along
transportation corridors. The rate of wetland loss to developed area
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roughly tracks the rate of population increase in each region. This trend is
strongest in the CAFs and transects that are closest to urban centers. Only
in the Gulf Coast CAF are there substantial wetland losses due to
agricultural expansion, especially in the recent period.

Emergent wetlands declined at an estimated 14-32% historically across
the coastal continental US, while recent losses were estimated between 6
and 14%. The Gulf Coast shows a decrease in rate of loss during the past
10-15 years due to increased regulatory controls to protect these
resources.

Woody wetlands show an overall decline of 11-26% during the analyzed
historic period and 7-15% lost in the recent time period. Individually, the
CAFs displayed roughly the same percentage of loss except for the
Pacific Coast which actually had an overall gain in woody wetlands of up
to 4%. This slight increase is estimated as natural shifts from more
delicate wetland types like emergent wetlands to slightly more robust
types such as shrub-scrub and forested wetlands. Since 1992, the
percentage loss for the CAF regions were roughly 5-16% except for the
Mid Atlantic and New England Coasts, which estimated losses up to 38%
due to increased development. Palustrine forested wetlands saw
significant reductions in the Great Lakes CAF due to drainage for
agricultural use, logging, mining, and urban development, while Gulf
Coast losses primarily in bottomland hardwood forests were due to
agriculture conversion, siliviculture and urbanization. Estimated losses of
mangroves on the Gulf Coast were 5-10% from 1957-2004, due largely to
commercial and residential development.

Overall, there was a 3-8% loss of natural (non-armored) shorelines in
these coastal regions. Individually, all the CAFs lost roughly 7-32% of
natural shorelines during the historic time period. In the Pacific CAF
region, there were estimated gains in shoreline before 1992. The creation
of tidal mudflats and small islands through dredge spoil deposition added
considerable shoreline and wetland area in the large river mouths such as
the Columbia River. However, high losses from other locations in these
estuaries during the recent time period have offset these gains. The
Pacific Coast dramatically lost an estimated 22-60%, driven largely by
increased waterfront development.

Open water habitat losses were estimated at 1-5% overall during the
historic time period. As there was much less detail and mapping available
for these habitats, many habitats classes were analyzed on a CAF region
basis. In most of the regions, aquatic beds were estimated to have lost 5-
10% of their cover from 1938-57 to 2004. Oyster reefs in the Mid
Atlantic were estimated at 0-5% loss from 1939 to 2004 due to heavy port
and harbor development. Overall losses for open water habitats were
reduced in the past 10-15 years due to increased regulatory programs.
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e Agriculture has declined in all regions over the historic period at rates
ranging from 5 to 35%, in all regions except the Gulf Coast and Great
Lakes, where agriculture expanded between 5 and 23%. The rate of
decline slowed during the recent time period to the 4-16% range in most
of the regions, while the rate of growth in agriculture for the Gulf Coast
and Great Lakes slowed to 5 to 16% and 2 to 10% respectively.

o Development is identified as one of the primary factors in wetland losses
throughout the coastal United States. Developed lands increased by 30-
50% in the historic time period in all regions but the Gulf Coast, where
the rate is 56-81% and the Pacific Coast, which shows increases of 50 to
200%. During the more recent time period, the rate of development from
historic dates is estimated in the 11-30% range for all but the Gulf Coast
and Pacific Coast, where it was estimated at 36-56% and 30 to 93%,
respectively, of their historic baseline acreages. This reflects the trend in
population growth, since the southern tier states have seen large
migrations from northern states.

At the national level, priorities for restoration can be viewed in several ways: (1) areas of
rapid loss, as examined above, (2) areas of widespread loss, and (3) locations with the
highest potential return on restoration investments. In looking at percentages of wetlands
lost over the historical time period (1938-57 to 2004), the Gulf Coast, New England, and
Mid-Atlantic have sustained about twice as much loss percentage-wise as the other CAF
regions (Figure ES-01). When comparing these changes among CAF regions in terms of
absolute acreage, the Gulf Coast clearly stands out with losses up to three times that of
the other regions. The Mid Atlantic and New England Coasts have experienced at least
half the loss of the South Atlantic and roughly the same loss as the Great Lakes, the latter
of which comes in third in terms of acres lost (Figure ES-02). This accentuation of
widespread loss is also prevalent in Open Water Habitats. As seen in Figure ES-03, the
Mid Atlantic and New England regions have the same 22% loss of open water
historically, while the Great Lakes region has a percentage loss of 15%. Yet in terms of
acreage, the Great Lakes has sustained the greatest amount of loss, up to 66,000 acres
greater than that of New England and the Mid Atlantic.

Overall, the Gulf Coast CAF has lost the largest proportion of historic wetlands and
natural shoreline. Specifically, the loss of woody wetlands in this CAF exceeds the losses
elsewhere else by between 2 to 10 times, largely attributable to the conversion of forested
riparian wetlands to agriculture. Thus these areas may be a good choice for targeting of
restoration or preservation efforts.
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Section 1.0 Introduction

Section 1.1  Objective

The objective of this report is to provide the National Oceanic and Atmospheric
Administration (NOAA) with an overall view of the variation in the status and trends of
estuarine-associated habitats throughout the U.S. coastal areas of the lower 48 states,
including the Great Lakes region. This analysis was developed for NOAA in support of
their efforts under the Estuary Restoration Act.

The trends analysis was based on a non-statistical sampling method and captured change
within multiple 11.5 x 1.5 mile transects. Transects were stratified by the Coastal
Assessment Framework (CAF) regions, and when feasible the major and minor National
Estuarine Reserve Regions (NERR). Figure 1-01 illustrates the extent of the study area
including the CAF and NERR regions.

Locations of Continental US CAF and NERR Regions

CAF Region
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I e England (M)
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Figure 1-01. Map showing locations of Continental US CAF and NERR Regions

Habitat change was captured within each transect for two time periods: recent and
historic. Sanborn collected data from three source dates: the most recent data available
(around 2000), five to ten years prior to the most recent (1980’s to early 1990°s), and
historic (1940’s to 1960°s).
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In addition to capturing change within each transect, Sanborn enlisted regional experts to
compile a narrative describing the overall status of coastal habitats within each CAF
region. These experts have assessed the relationship between the environment where the
transects are located and the entire CAF region.

The end result of this analysis provides NOAA with a regional perspective on the types
and variation of coastal and estuarine-associated habitats within each CAF region as well
as on overview of the change nationwide.

Section 1.2 Report Overview

A description of the methods used for the spatial trends analysis is presented in the Data
Analysis Plan (Appendix A). A description of the classification key, class definitions and
data layers used in this analysis can also be found in the Data Analysis Plan. This report
presents the results and discussion of the trends analysis.

Section 1.3 Analysis Background

There were three possible approaches considered in looking at recent and historical
coastal trends:

. total enumeration (not recommended),

» statistical sampling (not feasible), and

« non-statistical sampling (only feasible approach for this project).

Total enumeration would involve producing a wall-to-wall dataset of historic and recent
habitats. This would be time consuming, extremely costly, inefficient, and unnecessary.
Statistical sampling would be less expensive, but still quite costly. It would require a
measure of variation to determine the necessary sample size. Finally, samples would
need to be selected in a random fashion. Non-statistical sampling is the only solution
available if the others are not possible. This method allows for the observation of trends
across the datasets but does not have the powerful properties of a statistical sample.

A statistical sampling approach is not possible for this project for a number of reasons:
limited budget, insufficient time, and unknown variance (needed to compute the sample
size). However, the major limiting factor preventing a statistical sampling approach is the
inability to select a random sample as dictated by the availability of the recent and
especially the historic data sets. Therefore, Sanborn is providing NOAA with a non-
statistical sampling strategy to observe recent and historic trends in coastal habitats. A
transect methodology will be used, and two different time periods will be examined
within each transect:

. Recent time period: the most current data available to 5-10 years prior

« Historic time period: the earliest data available to a date within the 1940’s —

1960’s

In addition to this spatial analysis, Sanborn worked with local experts to provide a
narrative describing the general transect environment and the CAF re