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Report Card
Freshwater wetland health varies by ecoregion, with urbanized and agricultural regions exhibiting the most wetland
losses and degradation of wetland condition. Although data on freshwater wetland health are very limited, most indi-
cators point toward declining health. However, there are also some positive trends in recent years.

• Oregon has lost an estimated 38 percent of its original wetlands. In the Willamette Valley,  approximately 57
percent of wetlands have been lost, and a recent study shows that the valley continues to lose more than 500
acres per year. The Klamath Basin has lost an estimated 75 percent of original wetlands, primarily due to govern-
ment-sponsored conversion to agricultural production.

• Statewide, 29 percent of native wetland plant communities identified to date are ranked as “imperiled.” Only a
few have been studied in detail, like the Willamette Valley wet prairie (99 percent lost) and the Agate Desert
vernal pools (more than 40 percent gone and what’s left highly degraded).

• Twenty-four percent of wetland-dependent amphibians are ranked as imperiled.

• Extensive modification of rivers and streams has reduced wetland area and complexity and altered wetland types
and functions.

• Water quality standards for wetlands have not
been established, but wetland water quality
condition and trends may roughly parallel stream
condition.

• Existing regulatory programs have slowed wetland
loss substantially but are not sufficient in them-
selves to halt the loss of wetland acreage and
functions.

• New wetland restoration incentive programs are
helping to reverse wetland loss trends and
improve wetland ecosystem health, particularly in
agricultural regions.

• Principal threats to wetland ecosystem health
today include continued pressure to convert
wetlands to other economic uses, and the
cumulative impacts from human activities—such
as pollution, sedimentation, and invasion of
nuisance species—on wetland condition.

Indicators
Wetland ecosystems are healthy when:

1. The area and spatial distribution of wetlands within
ecoregions and within watersheds are maintained,
not at historical levels in all regions, but at a level
that can sustain existing key functions and services

2. Objectives and standards of state policies and
regulatory programs are being met

3. Area and spatial distribution of basic wetland types
appropriate to the ecoregion are maintained

4. Native plant and animal community abundance,
quality, and diversity are maintained

5. They are physically connected (not fragmented) to
functionally related aquatic resources, such as rivers
and their flood plains, and to high quality upland
habitats

6. Hydrologic characteristics, including quantity,
quality and timing, are within the historical range
of variability for regional types and are sufficient to
sustain the wetland resource and dependent
processes over the long term.
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Introduction
Freshwater wetlands are a highly diverse resource that reflect
the extreme physical and biological variability of the state.
Although all wetlands share many basic features, their eco-
logical functions—and thus the services they provide—differ
markedly between regions and between landscapes. For ex-
ample, Willamette River floodplain sloughs temporarily store
flood waters, reducing peak flows downstream. The vast Kla-
math Basin marshes—dubbed the “Everglades of the West”—
support millions of migratory waterfowl. Cascade Mountain
bogs are home to rare or peculiar plants like the carnivorous
sundew. And streamside wetlands in the Coast Range provide
food and shelter to threatened juvenile salmon and trout.

This great diversity of wetland types and the variety of func-
tions they perform make it difficult to generalize about wet-
land resource health. No one indicator provides a suitable or
sufficient measure of health for all wetlands. However, wet-
land area is a basic indicator that can be used to track wetland
extent and trends.  How much of the state’s original wetlands
remain?  What are current loss rates?  Are there dispropor-
tionate losses in some regions? These area measures are im-
portant because, to a great extent, the health of wetlands in
Oregon is dependent on maintaining the remaining wetlands,
a goal embodied in state and federal “no-net-loss of wetlands”
policies.

However, area measures alone cannot adequately address over-
all wetland health. Other measures are needed—the health of
native wetland plant and animal communities; the extent to
which wetlands have been cut off from one another and from
streams, lakes and other aquatic resources; and the degree to
which water is available to sustain wetlands.  These and simi-
lar “condition” indicators are needed to more fully under-
stand the ecological health of Oregon’s wetlands today and
their capacity to provide valued goods and services well into
the future.

What do we know about wetland resource health in Oregon
today? Historical information indicates that, in highly devel-
oped urban or agricultural regions in particular, wetlands have
been drastically and often irreversibly altered. Dams, levees
and diversions on major rivers and their tributaries have
changed hydrologic characteristics at the most fundamental
landscape levels. Cities and roads have eliminated or frag-
mented wetland systems. Government sponsored projects
have cleared and drained vast areas of former wetlands for
conversion to agricultural crops. In these regions, few natu-
rally functioning wetlands remain to serve as reference sites
for evaluating current resource health.  For these reasons,
maintaining wetlands within a “historical” range of variabil-
ity may be a reasonable measure of resource health, but is an
unachievable goal. Instead, the goal is to maintain existing
wetlands or increase wetland area and functions through res-
toration.

Definition and indicators of a
healthy wetland resource
Wetland health is evaluated by assessing wetland condition
and the degree to which wetlands perform certain functions.
A wetland in good condition is better able to function to its
potential capacity. Wetland function and condition are im-
portant to us because of the valued goods and services that
wetlands provide. Most people are familiar with the impor-
tance of wetlands for waterfowl, fish and other wetland-de-
pendent species, yet many other functions are equally impor-
tant.

For example, a watershed with an intact wetland system that
provides for water storage reduces winter flooding and sus-
tains summer stream flows. Wetlands in good condition also
improve water quality by recycling nitrogen and phosphorus
and filtering sediments and other pollutants—in fact, wet-
lands are constructed specifically for this purpose. When these
services are lost in the landscape, they are extremely expen-
sive to replace. For example, a study in Washington state val-
ued wetlands in one basin at $36,000-$51,000 per acre for
flood control alone (Leschine et al., 1997).

The indicators selected to assess wetland ecosystem health
are described in Table 3.4-1 and were based on three related
criteria—their significance as a measure of ecosystem health,
their sensitivity for detecting change, and data availability
(currently available or feasible).

Current conditions and trends
Indicator 1: Change in wetland area and
spatial distribution
Until better methods to assess wetland functions and condi-
tion are developed and applied statewide, wetland areal ex-
tent and distribution will continue to be an important surro-
gate measure of wetland resource health. Present data sources
include historical wetland loss estimates, regional studies of
recent (last one to two decades) status and trends, and re-
views of permitted wetland losses and gains.

In considering wetland change, it is important to distinguish
between “historical” wetland extent, which establishes the
context, and “current” trends. An estimated 38 percent of
Oregon’s historical wetlands have been lost (Dahl, 1990). Re-
gional historical loss data are not widely available, but data
for the Willamette Valley suggest a loss of approximately 57
percent of historical wetlands (Christy et al., 1998), and wet-
land loss in the Klamath Basin (Oregon/California) is estimated
at 75 percent of original wetlands (Akins, 1970). Data on
modern wetland trends show continued, gradual losses. A re-
cent study of wetland change in the Willamette Valley shows
a loss of approximately 546 acres per year.
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Indicator 2: Change in wetland area due to
permitted activity
Regulatory programs are a key public policy mechanism to
provide protection for the wetland resource while allowing
for necessary wetland alteration (Good et al., 1998). In addi-
tion to federal and state regulatory programs, the federal gov-
ernment and the state have adopted “no net loss of wetlands”
policies and goals. Permit program outcome evaluation pro-
vides a measure of how many wetland alterations are “cap-

tured” by the permit program and how well permitted wet-
land losses are offset by wetland gains from compensatory
mitigation.

Regulatory program evaluations indicate that small wetland
losses occur through the permit process (Kentula et al., 1992;
Shaich and Franklin, 1995). Losses are attributed primarily to
insufficient or inadequate compensatory mitigation (wetland
replacement) for permitted wetland fills. Not all wetland

Table 3.4-1. Freshwater wetland ecosystem health indicators, significance, reference condition,
and data sources
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changes (losses or gains) are reflected in permit records be-
cause they were too small to meet the permit requirement
threshold, were not subject to permit requirements, or were
never permitted (Shaich, 2000).

Indicator 3: Change in diversity and
distribution of basic wetland types
The diversity and areal extent of basic wetland types (such as
forested, wet prairie, marsh, riverine, slope, isolated, etc.) that
are appropriate to the ecoregion provide an indirect measure
of wetland ecosystem health. Data sources include maps of
historical wetland types in the region, regional status and
trends studies, land cover/land use change analysis, and per-
mit program outcome evaluation.

Wetlands are often classified by type based upon their land-
scape setting, water dynamics, and dominant vegetation. These
different characteristics result in process differences. Human
alteration often changes these basic characteristics, with a
general observed trend of “simplification” of diverse ecosys-
tems into more homogenous ones (Benner and Sedell, 1994).
For example, many “riverine” wetlands—those directly con-
nected to rivers—have been changed into “isolated” wetlands
by road construction or levees, and many forested and prairie
wetlands have been changed into farmed wetlands (Christy
et al., 1998). An effort is underway in Oregon to classify wet-
lands by hydrogeomorphic type and relate these classes to
specific functions (Adamus, 1998).

Indicator 4: Changes in assemblages of native
wetland plants and animals
Changes in native wetland plant and animal communities
appropriate for the wetland types in the ecoregion and the
proportion of invasive, exotic species indicate the level of eco-
system stress.  Data sources include sample-based field assess-
ments correlated to reference sites, plant assemblage diversity
surveys, and changes in rarity rankings.

The status of native wetland communities and wetland-de-
pendent species varies considerably by region. As would be
expected, urban and agricultural areas have been subject to
the most loss of native communities and species. For example,
Atlas Figure 19 shows the estimated historical extent of
Willamette Valley wet prairie (Christy et al., 1998). Less than
1 percent remains today, too little to show up on the map
(Christy, pers. com., 1999). The Oregon Natural Heritage Pro-
gram (ONHP) has identified 518 wetland plant communities.
Of these, 151 (29%) are ranked as imperiled (Christy and Titus,
1997). In the Willamette Valley, 32 of the 72 plant communi-
ties (44%) are ranked as imperiled. Some Oregon plant com-
munities may be naturally rare, but ONHP estimates that ap-
proximately 90 percent of imperiled plant communities are
imperiled due to human activities. Similarly, 24 percent of
wetland-dependent amphibians are listed as imperiled.

Indicator 5: Degree of physical connectivity
between wetlands and related aquatic resources,
and between wetlands and upland habitats
Many of the wetland ecosystem services Oregonians value—
such as water quality improvement and fish and wildlife habi-
tat—require a physical connection between wetlands and as-
sociated aquatic resources like streams, riparian areas, and es-
tuaries. Similarly, the availability of high quality upland habitat
adjacent to wetlands is important for many species. Assess-
ment data includes maps, reports, and observations of the
extent to which wetlands are fragmented by dikes, levees,
development, and similar features, and the extent to which
uplands surrounding major wetland areas are “natural” rather
than built, farmed, or logged.

Data on “connectivity” are not directly available, but National
Wetlands Inventory maps and other sources indicate that may
miles of rivers and streams have been disconnected from their
floodplains and wetlands by levees, diversions, and road con-
struction. This fragmentation alters the functions of these
aquatic ecosystems. Data on the degree to which important
wetlands are connected to high quality upland habitats are
not available. However, studies to evaluate connectivity in
priority regions could be readily conducted.

Indicator 6: Changes in hydrologic characteristics
Hydrology characteristics of wetlands include water quantity,
duration and periodicity of flooding or saturation, and water
quality. Hydrologic characteristics that depart from the nor-
mal range of variability indicate stress and probable impair-
ment of the wetland’s ability to provide ecosystem goods and
services. Data sources to assess this indicator include maps,
reports and physical evidence of drainage or diking for agri-
cultural production, urban development patterns, hydrologic
characteristics of mitigation or restoration sites compared to
“naturally” occurring wetlands, and direct measurement of
selected hydrologic characteristics of altered sites compared
to “least disturbed” reference sites.

Hydrologic characteristics of wetlands are influenced by a
multitude of factors including the stream alterations noted
above, dams and diversions, agricultural drainage, ground-
water or surface water withdrawals, urbanization, and pollut-
ants (Akins, 1970; Fretwell, 1996; USDA, 1977). The extent of
these alterations suggest an overall “drying out” of wetlands
in agricultural or semi-arid regions, with a corresponding de-
cline in function and increased risk. These and other activi-
ties have also changed basic wetland types in highly altered
regions, for example from river-associated to isolated wetlands.
Gwin et al. (1999) found that wetlands created or restored for
compensatory mitigation typically have very different hydro-
logic characteristics than the filled wetlands they are supposed
to replace. Wetland water quality trends may parallel those
for streams, but water quality standards for wetlands have not


