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Why Do We Care about Wetlands?
Wetland habitats perform a
variety of “ecosystem services”
Wetlands are transition zones
between land and water

These natural functions include,
o Protecting shorelines
o Absorbing/transforming nutrients
o Recharging groundwater and
mitigating floodwaters
o Providing wildlife habitat
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What Is the National Wetland
Condition Assessment (NWCA)?
o A national, probability-based survey of
wetlands across conterminous US
 5-year sampling cycle (2011, 2016, etc.)

o Part of EPA’s National Aquatic Resource
Survey (NARS) program
o Objectives of NWCA
 Report ecological condition of the nation’s
wetlands and stressors most commonly
associated with poor condition
 Collaborate with states and tribes to develop
complementary wetland monitoring programs
 Advance science of wetland monitoring and
assessment to support wetland management
and policy needs

Scientific Tools and Expanding
Knowledge of Wetlands
o Provides 1st national report card of wetland quality
or health
o Complements USFWS Status and Trends reports on
wetland quantity (spatial extent)
o Complements significant monitoring and
assessment achievements by states over past ten
years
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Historical Context for NWCA 2011
When considering NWCA 2011 findings, we need to remember a bit of history
About 50% of wetland area in the U.S. (lower 48) was lost due to filling or draining
Sites in the NWCA study were wetlands when sampled in 2011

If field crew discovered selected site was not a wetland, it was not sampled
o Study design did not consider historically lost wetland habitat
o Nor did study design address conversions of one wetland type to another
o
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What is the NARS?
Part of EPA’s National Aquatic Resource Survey
program
◦ Partnership with states, tribes, and others to assess the
ecological condition of the nation’s waters
◦ Four surveys (lakes, rivers/streams, coastal waters and
wetlands) on five year cycles

Started from large-scale assessments of aquatic
ecosystems by EPA researchers
◦ “EMAP”

Driven by desire to understand health of aquatic
systems at national scales
◦ Limitations of data collected in CWA 305(b)
assessments
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NWCA Target Population
• Tidal and non-tidal wetlands of the conterminous U.S., including certain farmed
wetlands not currently in crop production.
• The wetlands have rooted vegetation and, when present, open water <1 m deep.
• NWCA uses a scientific definition of wetlands described by Cowardin et al. (1979)

Field
Sampling
Core Assessment Area
 80 m diameter circle
around the sampling
point (0.5 ha)
 Collected data on
vegetation, soil, water
chemistry, algae, and
hydrology

The Surrounding “Buffer”
 100 m area outside the
core assessment area
 Collected data on natural
cover, evidence of
anthropogenic
disturbance, and
targeted invasive plant
species

NWCA 2011 Report
o Released in May 2016 after peer review and public
comment
o Presents analysis of data collected in 2011
o 11 indicators of ecological condition and measures of
stress developed
o Estimates of wetland area for each condition/stress
category
 Wetland type
 Ecoregion

NWCA 2011 Indicators
Category

Indicator

Description

Biological Condition

Vegetation MMI

Physical Stress –
Vegetation Alteration

Vegetation Removal

Index comprised of four metrics related to plant abundance, native
status, and tolerance to disturbance
Field observations related to loss, removal, or damage of vegetation
(e.g., mowing / shrub cutting, herbicide use, highly grazed grasses,
recently burned forest)

Physical Stress –
Hydrological Alteration

Vegetation Replacement

Field observations of a change in the plant species present due to
anthropogenic activities (e.g., tree plantation, golf course, lawn/park,
row crops, pasture/hay, rangeland)

Damming

Field observations related to impounding or impeding water flow
from or within the site (e.g., dikes, dams, berms, railroad beds)

Ditching

Field observations related to draining water within the site (e.g.,
ditches, corrugated pipe, excavation-dredging)
Field observations related to soil compaction, including activities and
infrastructure that primarily result in soil hardening (e.g., roads,
suburban residential development, pavement)

Hardening

Filling/Erosion
Chemical Stress

Heavy Metal Index
Soil Phosphorus
Microcystin

Biological Stress

Nonnative Plant Stressor
Index

Field observations related to soil erosion or deposition (e.g., soil
loss/root exposure, fill/spoil banks, freshly deposited sediment)
Index comprised of 12 different heavy metals closely associated with
anthropogenic activities measured in soil sample
Concentration of phosphorus in soil sample
Concentration of the algal toxin microcystin in composite water,
sediment, and surface vegetation sample
Index comprised of three metrics related to presence and abundance
of nonnative plants

Key NWCA 2011 Findings
• Less than half of wetland area – 48% - is
in good condition based on plant
community characteristics
• Physical disturbances to wetlands and
surrounding habitat such as soil
compaction, ditching, and plant removal
are most widespread stressors
• Wetlands with high levels of stress from
soil compaction are twice as likely to have
plant communities in poor condition

• Nonnative plants are a problem,
particularly in the interior plains and west
• West is in poorer condition and has
higher levels of stressors than other
regions

Findings: Physical Indicators of Stress
Removal

Replacement

o Based on field-observed disturbances to
wetlands and surrounding habitat
o Disturbances classified by whether they
resulted primarily in alterations to
 vegetation (removal, replacement)
 hydrology (damming, ditching, hardening,
filling/erosion)

Ditching

Hardening

Physical changes to the plant community
and hydrology in wetlands and their
surrounding habitat alter natural wetland
processes, impacting plant-productivity,
nutrient and carbon cycling.

Hardening (soil compaction) and plant
removal (grazing, cutting, mowing,
herbicides) at high stress levels for 27% of
wetland area
Ditching at high stress levels for 23% of
wetland area

National level estimates for relative
extent of stressor levels

Regional Findings: West
Findings for West worse than other
ecoregions
61% of wetland area in poor
condition (21% good condition)
Greater percentage of wetland area
at high levels of stress
◦ Ditching 76%
◦ Nonnative plants 72% (high or very
high)
◦ Hardening 70%
◦ Vegetation removal 61%

Heavy metals at moderate stressor
levels for 47% of wetland area

Regional Findings: Interior
Plains
44% of wetland area in good
condition (19% in poor condition)
Vegetation removal (44%),
hardening (35%), and ditching
(28%) are predominant stressors
at high levels
◦ All physical stressors except
filling/erosion above 20%

Nonnative plants at high or very
high stressor levels for 46% of
wetland area
◦ Only 4% inland herbaceous
wetland area at low stressor levels

Regional Findings: Coastal
Plains
Half of assessed wetland area
nationally occurs in ecoregion
50% of wetland area in good
condition (29% in poor condition)
Vegetation removal (25%),
hardening (23%), and ditching (21%)
are predominant stressors at high
levels
Inland herbaceous wetlands far
worse than inland woody wetlands
◦ 59% of wetland area in poor
condition
◦ Vegetation removal 61%
◦ Hardening 57%
◦ Ditching 52%

Regional Findings: Eastern
Mountains and Upper Midwest
52% of wetland area in good
condition (37% in poor condition)
Hardening (22%), vegetation
removal (17%), ditching (15%) are
predominant stressors at high levels
Larger percentage of wetland area
with high stress levels for soil
phosphorus (13%) than other
ecoregions
◦ 35% for inland herbaceous

Heavy metals at moderate stressor
levels for 31% of wetland area

Findings: Estuarine Wetlands
o Estuarine wetlands reported nationally by wetland
type (herbaceous or woody)
o Estuarine herbaceous wetlands
 58% of wetland area in good condition (26% in poor)
 Ditching (18%), hardening (11%), and damming (10%)
were predominant stressors at high levels
 Nonnative plants at high and very high levels for 24% of
wetland area

o Estuarine woody wetlands
 59% of wetland area in good condition (22% in poor)
 Ditching (18%), hardening (13%), and soil phosphorus
(9%) were predominant stressors at high levels

Site-specific Data
Great Lakes
(40 sites)

Northeast Coast
(142 sites)

Pacific Coast
(58 sites)

Southeast Coast
(150 sites)
Gulf Coast
(170 sites)

o 560 sites occur in coastal
watersheds
 Use in reference networks
 Performance criteria for voluntary
restoration/compensatory mitigation

o Vegetation
 Range and extent of nonnative
plants

o Soil
 Carbon stocks
 Relationship between nutrients and
nonnative plants

What Does NWCA Provide to
Flood plain Managers?
o National/regional findings
o Site-specific data
o Wetland sampling methodologies and
data analysis tools

oPossible policy and management actions

Challenge of
Applying
Current Science
to Decision
Making
Would like to make NWCA
2011 more than just a
report card

Developing environmental
decision makers guide to
NWCA 2011 to increase its
appeal to practitioners

Recognize translation of raw
data and findings to practice
is not easy

Looking Forward –
Change and Trend Analysis
o NARS on five year cycles
 NWCA 2011 is baseline; resampled in 2016
 Results from NWCA 2011  NWCA 2016 will show
temporal change
 Results from NWCA 2011  NWCA 2021 will show
temporal trend

o Change and trend analysis may help us observe large scale dynamics,
variables confronting wetland resources over time
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Wetland Sampling Methodologies
and Data Analysis Tools
o Field methods
 Vegetation sampling
 Soil sampling
 Rapid Assessment Method
(RAM) template

o Analysis tools
 Metric/indicator formulas
 R scripts

Accessing NWCA Report and Data

 2011 Reports and data
available for download at:
https://www.epa.gov/nationalaquatic-resource-surveys/nwca
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Questions?

Extra Info

Characterizing Reference
Condition
Similar to well-established approach used in other
NARS studies
Four categories of stressor data used from field/lab
data
◦
◦
◦
◦

Buffer
Hydrology
Soil chemistry
Nonnative plant cover

Each site screened to see if exceeded threshold or
not
Thresholds could be
◦ Observed presence
◦ Chemical concentration (based on literature & lab data)
◦ BPJ (nonnative plant cover)

Identified least/most disturbed for each reporting
group
◦ 20-30% of sites per class target

Setting Condition/Stressor
Thresholds
Distribution-based threshold
approach
◦ NARS conventions used to set
◦ vegetation MMI thresholds for each reporting
group
◦ Soil phosphorus stressor indicator

Fixed threshold approach
◦ Used to set thresholds for other
stressors
◦ Accepted values from peer-reviewed,
published literature that are well
established or widely used by
agencies
◦ E.g. microcystin thresholds based on WHO
values

◦ Best professional judgement
◦ E.g. nonnative plant stressor

Findings: Biological Indicators
o Indicator of condition
 NWCA developed vegetation multi-metric index
(VMMI)
 Field-based observances of plant species presence and
abundance
 Species trait information (e.g., C-value reflecting sensitivity
to human disturbance)

48% of wetland area in good condition, 20% in
fair, and 32% in poor
Plants integrate different wetland
processes and respond to
physical, chemical, and biological
disturbances.

o Indicator of stress
 Nonnative Plant Stressor Index based on
nonnative species composition, frequency, and
abundance
19% of wetland area has high or very high levels
of stress from nonnative plants

Findings: Chemical Indicators of Stress
o Based on laboratory analysis of soil and water
samples collected at field site
o Soil indicators
 Heavy Metal Index
2% of wetland area at high stress levels

 Soil phosphorus
6% of wetland area at high stress levels

o Microcystin
Chemical stressors to wetlands
can disrupt nutrient cycles, affect
plant and animal growth, and be
detrimental to human health.

 Toxin produced by cyanobacteria
Detected in 12% of wetland area; less than 1% at moderate or
high levels of risk for recreational exposure (WHO thresholds)

