
U.S. Department of the Interior

U.S. Geological Survey

Eco-hydromorphic Characterization of 

the Louisiana Coastal Region Using 

Multiple Remotely Sensed Data 

Sources and Analyses

1Holly Beck, 2Brady Couvillion, 1Nadine Trahan
USGS National Wetlands Research Center
1Five Rivers Services, Contracted to USGS NWRC, Lafayette, LA, USA
2U.S. Geological Survey, Baton Rouge, LA USA

National Wetlands Research Center







Photo by: Brady Couvillion















Land Area Change in Coastal 

Louisiana



1,883
square mile 

decrease







Hurricane Impacts



Hurricane Impacts
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Wetland Morphology Team - Land Change/Relative Elevation ModuleModel elements
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Landscape Characterization

 The work I will describe today aims to 

describe the biophysical structure and 

dominant processes of the Louisiana coastal 

landscape as derived from various sources 

and analyses of remotely sensed data. 

 This multi-parameter approach enables 

observation and projection of interrelated and 

cross-scalar processes. 



Remote Sensing

 Remotely sensed data, in combination with 

ground observations, can provide valuable 

information with regard to many of these 

form/process associations.

 The value of remotely sensed datasets is the 

spatially variable representation of these 

parameters.



Training Data

 Training data is the most important part of 

any remotely sensed assessment.

 It is of vital importance that the training data 

is accurate (garbage in/ garbage out)

 In coastal Louisiana, we are fortunate to have 

an expansive network of monitoring sites.



Coastwide Reference Monitoring System
- CRMS funded by CWPPRA

- 390 CRMS sites established 

- several thousand environmental monitoring stations

- monitoring sites established both inside & outside of CWPPRA project boundaries

- many sites serve as “control” reference areas for projects 

- system allows for assessments at project, basin, & ecosystem level

- system allows for assessments of projects both individually & cumulatively



CRMS Website



CRMS Website



Methodology

Generalized diargam of classifcation methodologies utilized. Illustration courtesy of: 

Joyce Fry - SAIC/USGS EROS Archive and Data Resources Department



Ancillary and Remotely Sensed Datasets 

commonly used as Independent Variables

 Remotely sensed imagery (e.g. Landsat TM, MODIS)

 Particular “bands” (data representative of a specific range of 

wavelengths light) are often informative about particular 

parameters as there are distinctive reflection and absorption 

patterns associated with specific features. 

 Derivations from spectral imagery such as ratios, indices and 

transformations

 Elevation data

 Land Use/Land Cover data

 Distance to features



Landscape Characterization

 Can include thematic variables such as Land 

Use/Land Cover, or continuous variable such 

as bulk density.



Landscape Characterization

EXAMPLES



Landscape Characterization
Land Use Land Cover



Chabreck/Linscombe Helicopter Surveys (2007)

 7289 points (not including “other”)

 4289 points excluding water

 3914 plots excluding forested wetlands

Landscape Characterization
Land Use Land Cover

Training Data



Land Use/Land Cover Data



Landscape Characterization
Elevation

Lidar



LIDAR



Elevation



NED (National Elevation Dataset)



Classified Topography Results 

Vermilion Example



Classified Topography Results 
Mississippi River Delta Example



Final Coastwide Data Composite

DRAFT



Topography/Bathymetry



Bulk Density



Bulk Density



Bulk Density



Organic Matter Improvements



Organic Matter



Summary

 Importance of multi-parameter 

characterization of the landscape

 Importance of spatial variability

 Importance of using training data to the best 

of your advantage 



http://www.nwrc.usgs.gov/



Questions



Wetting/Drying Cycles evident in multi-

temporal imagery



Wetting/Drying Cycles evident in multi-

temporal imagery


