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Gulf of Mexico Coastal Wetlands 
Condition Assessment

• Objectivesj
– Evaluate feasibility of implementing 

probability survey design for wetlands on 
regional scale

– Evaluate applicability of condition indicatorsEvaluate applicability of condition indicators 
across multiple wetland types

– Assess condition of GOM coastal wetlands

P t hi b t EPA & USGS• Partnership between EPA & USGS
– ORD/NHEERL Gulf Ecology Division
– USGS National Wetlands Research Center
– EMAP Wetlands TeamEMAP Wetlands Team
– National Wetlands Monitoring & Assessment 

Workgroup
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GOM Coastal Wetlands
E2EM E2SS

PEM PFO/PSS
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Survey Design – Sample Frame
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3-Tiered Assessment Approachpp
• Tier 1 –

–GIS, remote sensing, ATtILA
Landscape Stressors Physical–Landscape, Stressors, Physical, 
& Hydrologic characteristics

• Tier 2 –Tier 2 
–On-site field observations
–Measure condition & stressors 
– “walk and talk” scores, metrics,

• Tier 3 –
–On-site sample collectionp
–Calibrate and validate Tiers 1& 2
–Vegetation, water, sediment

EPA’ A li ti f El t f St t W t M it i d A t P F W tl d

Office of Research and Development
National Health and Environmental Effects Research Laboratory, Gulf Ecology Division 4

EPA’s Application of Elements of a State Water Monitoring and Assessment Program For Wetlands
http://www.epa.gov/owow/wetlands/monitor/#elements



Preliminary ResultsPreliminary Results

Ti 1 L d A t• Tier 1 – Landscape Assessment
– Land Cover by HUC12 watersheds

• Tier 2 – Rapid Assessment (GRAM)
– Reference sites 
– Best & worst scores by wetland class
– Comparisons to Tier 1 & 3 metricsComparisons to Tier 1 & 3 metrics

• Tier 3 – Intensive Site Assessment
– N & P in vegetation, soil carbon
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Tier 1: Landscape Assessment
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GRAM & Reference Sites
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GRAM – Palustrine Emergent (PEM)g ( )

Buffer and Landscape: 94Buffer and Landscape: 100

Hydrology:  100

Physical Structure:  33

Biotic Structure: 50

Hydrology:  100

Physical Structure:  100

Biotic Structure: 88
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Biotic Structure:  50Biotic Structure:  88

Overall GRAM score: 97 Overall GRAM score: 69



GRAM – Palustrine Forested / Scrub Shrub 
(PFO/PSS)(PFO/PSS)

Buffer and Landscape: 50Buffer and Landscape: 100

Hydrology:  38

Physical Structure:  33

Biotic Structure: 54

Hydrology:  100

Physical Structure:  100

Biotic Structure: 100
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Biotic Structure:  54Biotic Structure:  100

Overall GRAM score: 100 Overall GRAM score: 44



GRAM – Estuarine Shrub-Scrub (E2SS)( )

Office of Research and Development
National Health and Environmental Effects Research Laboratory, Gulf Ecology Division 10

Overall GRAM score:     78Overall GRAM score: 96



GRAM – Estuarine Emergent (E2EM)g ( )

Buffer and Landscape: 100Buffer and Landscape: 100

Hydrology:  100

Physical Structure:  33

Biotic Structure: 65

Hydrology:  100

Physical Structure:  67

Biotic Structure: 98
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Biotic Structure:  65Biotic Structure:  98

Overall GRAM score: 91 Overall GRAM score: 74



120

GRAM vs. Human Use Index
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Tier 3 – Vegetation N:P
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Soil Carbon Accumulation

• Measured bulk density, %TC, %TOC 
in soil samples of known volume.

A i d il ti t f• Acquired soil accretion rates from 
literature for GOM coastal wetland 
types

• Calculated soil C accumulation rate

Soil C Accumulation Rate  = % C x Bulk Density x Accretion Rate x 104

(g C m-2 yr-1) (g cm-3) (cm yr-1)
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(g C m yr )                              (g cm )              (cm yr )

Methods adapted from Chmura et al. 2003



Soil Carbon Accumulation in Wetlands
mt C yr-1

Wetland Class
Mean Soil C 

Accumulation Rate (g 
C m-2 yr-1)

2004 Wetland 
Area (ha)*

Soil C 
Accumulation (mt 

C yr-1)

Estuarine Emergent 276 965,127 2,663,751

Estuarine Shrub scrub 106 274 296 290 754Estuarine Shrub-scrub 106 274,296 290,754

Palustrine Emergent 241 1,104,812 2,662,597

Palustrine Forested 199 2,964,233 5,898,824

All Wetlands 5,308,468 11,515,925
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Carbon Sequestrationq

Gulf of Mexico Conterminous U.S.*

11.5 Mt C yr-1 17.3 Mt C yr-1

* Source: The First State of the Carbon Cycle Report (Bridgham etal 2006)
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Lessons Learned for the National 
Wetland Condition Assessment

• Survey Design, Classification and Sample Size
–The finer the classification, the better the analysis, y
–Need a good number of sites for each wetland type
–Landowner access will be difficult

• Reference Sites
–BPJ is not necessarily the best approachBPJ is not necessarily the best approach
–The more reference sites, the better

• Field Methods and Analysis
–Important to calibrate “rapid” methods with intensive data

Ecosystem services assessment may be possible
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–Ecosystem services assessment may be possible



Next Steps

Determine cutpoints for• Determine cutpoints for 
good, fair, poor condition 
for all indicators
D t i l ti• Determine correlations 
among Tier 1-2-3 indicators

• Report on condition of GOM p
coastal wetlands

• Develop models to translate 
condition indicators tocondition indicators to 
ecosystem services
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