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Restoration project types: diversions of freshwater 

and sediments, marsh creation, shoreline protection, 

sediment and nutrient trapping, hydrologic 

restoration, and vegetation planting 
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CWPPRA Restoration Program 

Å CWPPRA  was 

congressionally funded in 

1990 and mandated 20 

years of restoration project 

monitoring 
 

Å CWPPRA  program uses 

multiple restoration 

techniques  

- size and types of 

projects vary 
 

Å Initially the program used 

paired project and reference 

sites 

- with time, difficult to 

find ñuninfluencedò 

reference 
 

Å Inconsistent monitoring 

variables and collection 

frequencies across projects 

with short data records 



Å To improve our ability to determine the effectiveness of individual coastal 

restoration projects. 

Å Provide information to evaluate coastal wetlands at the project, basin, and 

coastwide scales. 

Å To determine the ecological condition of coastal wetlands to ensure that 

the strategic coastal planning for Louisiana (Coast 2050, LCA, Louisiana 

Master Plan) is effective in recreating a sustainable coastal ecosystem. 
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Purpose 
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CRMS Design and Assessment 

Å Funded by CWPPRA in 

2003 & State of LA 
 

Å CPRA/USGS Sponsors 
 

Å ~ 390 CRMS sites 
 

Å Long-term dataset 

(2006-2019) 
 

Å Sites inside & outside 

of CWPPRA  projects 
 

Å Sites in swamp, fresh, 

intermediate, brackish, 

and salt marsh 
 

Å Barrier islands 

monitored through  

BICM, not CRMS 
 

Å Allows for multi-scale 

assessments through 

CRMS report cards 
 

Å Data used for future 

scenario modeling 
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CRMS Design and Assessment 

Questions to address through CRMS: 
 

Did the restoration program: 

 - reduce coastal wetland loss? 

 - sustain a diversity of vegetation types within basins? 

 

Is the restoration program effective in reducing major stressors on 

wetlands (i.e., flooding regime, salinity, elevation change)? 

 



CRMS Site vs. CRMS Station 
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Site Design 

Typical Marsh Site 

Typical Swamp Site 



Coastwide Reference Monitoring System ï Wetlands 

Station Naming Conventions 

CRMS DATA COLLECTION INFORMATION AND SCHEDULE  
 

CRMS website: http://lacoast.gov/crms 
 
Standard operating procedures: CRMS website-Program/Administration/Support Docs/Folse et al. 2014.  
 
Download ñrawò data from Coastal Information Management System (CIMS): CRMS website-

Data/Tabular/CIMS Data Tool (http://cims.coastal.louisiana.gov/) 
 
Hydrographic : Station number (H01): Continuous hourly salinity, temperature, and water level data are  

        collected. At most sites the data sonde is in an open water body or bayou.  

¶ Station number (W01): Continuous hourly salinity, temperature, and water level but the data 

sonde is in a well in the marsh instead of an open water body. 

¶ Station number (M01): Marsh mat stations are established in floating marshes where the marsh 

mat rises and falls with water level. 
 

CRMS sites with realtime hydro gages: CRMS0061, 0282, 0411, 0465, 0568, 0609, 0615, 0651, 

2418, 5373 -- http://waterdata.usgs.gov/la/nwis/current/?type=flow 

 

Soil Porewater Salinity: Station number (P01, P02, P03): Discrete collections near the CRMS 

boardwalks: 1) intermittently throughout the year during hydro data sonde servicing and 2) twice 

annually during spring and fall RSET/accretion sampling. Collected at each vegetation station 

(10 herbaceous vegetation stations per CRMS site) during vegetation sampling in the late 

summer/early fall.  
 
Herbaceous Vegetation: Station number (V01, V02, etc.): Species composition, percent cover, and 

dominant height once annually (late summer/early fall) at 10 stations per CRMS site. Plots are 

2X2m. 
 

Vertical Accretion (Station number (A01, A02, etc.)) &  Surface Elevation (Station number E01 or 

E02): Collected twice annually (spring and fall) using cryo-coring and rod-surface elevation 

tables. 
 
Swamp Forest:  

1) Overstory Station number (F01, F02, etc.) (at least every 3 years): species composition and 

diameter at breast height (DBH) for woody shrubs and trees > 5 cm DBH in late 

summer/early fall. Canopy cover with a densiometer annually during herbaceous vegetation 

sampling. Plots are 20X20m. 

2) Understory Station number (F01UNW, UC, USE, etc.) (every 3 years): species composition, 

height, DBH, stem density of woody shrubs and trees < 5 cm DBH (late summer/ early fall). 

Plots are 6X6m. 

3) Swamp Herbaceous Vegetation Station number (F01VNW, VC, VSE, etc.) (annually in the 

late summer/early fall): same as for herbaceous vegetation as described above but at 9 stations 

per swamp CRMS site. Plots are 2X2m. 
 
Soil Properties:  Station number (S01, S02, etc): Collected upon site establishment and every 10 years 

in marshes and 6 years in swamps. 

¶ pH, salinity, bulk density, soil moisture, percent organic matter, wet/dry volume 
 
Imagery: 

Coastwide satellite imagery every 3 years using Landsat Thematic Mapper (TM) multi-spectral 

imagery and aerial photography approximately every 3 years. 

Cheat Sheet:  
Provided via 

email (5/16/16) 

and available in 

the FAQôs on 

home page  



Coastwide Reference Monitoring System ï Wetlands 

Site Data Collection 

200m2 scale: Field data collection using 

standardized data collection protocols 

and consistent sampling intervals 

1km2 scale: 

High resolution aerial 

photography based 

land:water analyses 

to investigate land 

change through time. 

Aerial photo 2005 2008 
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Site Layout 



Data Type Parameter  Method Scale Frequency 

Land 

change 

Land:Water Ratio Satellite Imagery Hydrologic Basin 3 years 

Land:Water Ratio  Digital Aerial Photography CRMS Site (1 km2) 3 years 

Vegetation 
Emergent Vegetation 

Braun Blanquet:  % Cover, 

Species Richness, Height of 

Dominant Species 

(10) 2m x 2m plots per 

marsh site or (9) plots 

per swamp sites 

Annually 

during peak 

biomass 

Forested Vegetation 

DBH, Canopy Cover, 

Understory veg 

(3) 20m x 20m 

Forested plots & (9) 

6m X6m Understory 

plots per site 

3 yrs during 

peak biomass 

Soils 
Soil Characteristics 

Core samples profiled into 4 

cm increments to 24 cm. Bulk 

Density, OM%, Soil Salinity, 

pH, and Moisture.   

3 cores, 18 archived 

samples per site 6 to 10 years 

Vertical Accretion 

Feldspar Plots/Cryogenic 

Cores 3 plots per site Twice per year 

Marsh Elevation 

Change 

Rod Surface Elevation Table 

(RSET) 4 directions per site Twice per year 

Hydrology 
Soil Porewater 10 and 30 cm syringe sippers 

3 samples per depth 

per site and at 

vegetation plots 

Variable and 

annually 

Surface Water 

Salinity, Temp and 

Water Level Submersible Data Logger 

in available water 

within 200m of CRMS 

site or in a well Hourly 

Coastwide Reference Monitoring System ï Wetlands 

Site Data Collection 
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Data QA/QC 

Å QA/QC procedure for 

each data type  

 

Å Field procedures  

 

Å Data entry  

 

Å Initial data review  

 

Å Automated review 

during submission into 

database buffer  

 

Å CPRA regional office 

review  

 

Å Final approval and 

acceptance into CIMS 

database  
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Database 

cims.coastal.louisiana.gov lacoast.gov/crms 
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Database 

cims.coastal.louisiana.gov lacoast.gov/crms 

CRMS Data Records: 
 

Continuous Hydro ï 52.5 million  

Marsh Veg - 320K 

Surface Elevation - 197K 

Discrete Hydro - 150K 

Forested Veg - 50K 

Accretion - 30K 

Soils - 7K 



Vegetation 

Hydrology 
Data 

Delivery 

Landscape Soils CRMS 

Analytical 

Teams 
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Analytical Teams 

www.lacoast.gov/crms 

ÅFederal and State 

Scientists 

 

ÅAcademics 

 

ÅWARCôs Advanced 

Applications Team 

 

ÅOversight by CWPPRA 

Monitoring Work Group 

 



Vegetation 

Hydrology 
Data 

Delivery 

Landscape Soils CRMS 

Analytical 

Teams 
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Analytical Teams 

www.lacoast.gov/crms 

ÅWeb mapping viewer 

 

ÅSummarize and visualize 

data at multiple scales  

 

ÅOn-the-fly user defined 

graphics and tools 

 

ÅSimple queries and data 

downloads 

 

ÅDevelop multi-metric 

ecological indices  

 

ÅDevelop report card 

 

ÅContinually evolving 

 

ÅGoogle Chrome 
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Overview of Report Card Indices 

Vegetation:  

ÅFloristic Quality Index (FQI) 

used to determine wetland 

quality based on plant species 

composition.  

Hydrology:  

ÅHydrologic Index (HI) assesses 

the suitability of average 

salinity and percent time 

flooded in maximizing 

vegetation primary 

productivity.  

Soils:  

ÅSubmergence Vulnerability 

Index (SVI) assesses the 

vulnerability of a site to 

submergence based on itõs 

elevation relative to ESLR.  
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Overview of Report Card Indices 
F
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ÅDeveloped using CRMS dataset  

Å2006 -2009  

 

ÅGood (>75%), fair (25 -50%), poor (<25%)  

 

ÅCategory thresholds vary by index  

 

ÅSVI is a continuous scale without defined thresholds  

 

S
V

I
 



Coastwide Reference Monitoring System ï Wetlands 

Website Navigation 

ÅMain menu with a series of submenus 

ÅLargely self explanatory 

ÅWill focus on most used features 
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Site Navigation 

Data Charting 
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Site Navigation 

Data Charting 
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Using the Charting Interface 

ChartséLots of Charts 
ÅSurface Elevation/Accretion 

Å% Organic / Bulk Density 

ÅVegetation 

ÅForested 

ÅPorewater 

ÅHydrographic (Salinity, Temp, Water Level) 

ÅPrecipitation 

ÅReport Card 

 

 

 

 

 

 

 

 


