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Land Cover and Habitat Characterization – identify critical 
physical and natural features for resource management 
and planning
 Wetlands identification
 Habitat maps
 Change detection

Critical Species Detection & Modeling – discriminate 
particular species and habitat suitability for ecosystem 
restoration and monitoring
 Invasive/threatened/

endangered species 
identification

 Habitat suitability index 
analysis

Benthic Habitat/Water Quality Mapping – identify habitats 
such as submerged aquatic vegetation and water 
quality indicators 
 Operations support
 Restoration/mitigation planning

Landscape Modeling – link landscapes to ecological 
processes to better predict ecosystem changes
 Landscape structure analysis
 Ecosystem restoration planning

Water leaving 
reflectance

Water column
attenuation

CDOM
absorption

Chl
concentration

Active seafloor 
reflectance Spectral seafloor 

reflectance

Environmental Applications
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Background – Geospatial Data

 In-house geospatial data resources:
1. High resolution, coastal airborne hyperspectral imagery and lidar elevation 

data collected by the JALBTCX under the USACE National Coastal Mapping 
Program 

2. High resolution satellite imagery available at no cost to the USACE through the 
National Geospatial-Intelligence Agency’s EnhancedView contract (archived 
and tasking)

3. Fleet of Unmanned Aircraft Systems (UASs)



 Charleston Harbor Post 45 feasibility study analyzed and evaluated 
improvements to the harbor/channel
 Assess potential project impacts to surrounding resources as a result of 

deepening and other modifications (impacts will be indirect)

 Impact assessment required updated wetland characterization near the 
harbor as a baseline

 Wetland maps were used with the 
Environmental Fluid Dynamics Code (EFDC) 
hydrodynamic model to predict changes in 
wetland habitat composition as a result of 
project alternatives 

 Salinity is the primary variable affecting 
conversion

WETLAND HABITAT MAPPING



 Analysis illustrates wetland distribution, abundance, and critical points of corresponding salinity changes

 Data used to determine % freshwater vs. saltwater vegetation within assessment reaches; wetland 
impacts and mitigation acreages

HABITAT IDENTIFICATION
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Change Detection using 
Fuzzy Logic Approach



MAPPING INVASIVE GIANT REED

Airborne Survey Areas Support the LA District’s 
Santa Ana River Main Stem 
Project, a flood risk reduction 
project, through species-level 
mapping using high 
resolution imagery and lidar
 Detailed and updated maps of Giant 

Reed (Arundo donax) will allow for 
more efficient and effective ways to 
identify new mitigation areas as well 
and monitor progress of existing 
mitigation areas

 Coordinated airborne and field surveys 
with LA District and partner agency 
field biologists conducted on July 7-15, 
2015 collecting data for 70 miles along 
the river corridor 

 Fused hyperspectral imagery and lidar
to identify Giant Reed using a 
supervised classification approach

Prado 
Basin

Prado Dam is the primary flood control facility 
along the river with the impounded water 
creating the Prado Basin; largest constructed 
wetlands on the west coast

The basin provides many benefits: water quality, 
fish/bird habitat, ground water recharge
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Results

When native woody riparian mix is removed 
from the total area values, Giant Reed accounts 
for 25% of the vegetation within the PB scene 
and 19% of the entire vegetated area out of the 
remaining vegetation types

Giant reed accounts 
for 6% of the 
vegetation within 
the PB scene and 
4% of the entire 
vegetated study 
area



 During the summer of 2016, Nipponaclerda biwakoensis (Phragmites scale) 
was first observed on Phragmites plants in the MRD

 Field and aerial surveys discovered an outbreak of the exotic insect 
coincident with rapid Phragmites die-offs

 Two consecutive years of die-offs and vegetation impacts

 Smaller plants,
 Thin stems, 
 Less dense stands,
 Conversion to open water 

or understory species

 The Lower Mississippi River Delta (MRD) is 
dominated by Phragmites australis (common 
reed)
 Buffers and protects interior marshes

 Flood and erosion control

 Four genotypes in the MRD

Assessment of Phragmites australis Die-off in South 
Louisiana



 Plant health 
1) Rapid, relative biomass trends

 Species discrimination 
1) Separate phragmites impacts from other vegetation stress or injury  
2) Assess impacts to phragmites genotypes since they differ in their resistance to stressors

© 2016 DigitalGlobe
NextView License
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SAV MAPPING

 Identify substrate types such as submerged aquatic vegetation 

 Operations support

 Restoration/mitigation planning

Water column
attenuation

CDOM
absorption

Chl
concentration

Active seafloor 
reflectance

 Use sophisticated algorithms to characterize 
seafloor and water column

 Apply classification procedures to 
discriminate bottom types

Water leaving 
reflectance

Spectral seafloor 
reflectance
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• Develop models to:
 Plan restoration projects more 

efficiently
 Better understand environmental 

benefits from restoration
 Support integrated resource 

management concepts
 Assist with model certification

Non-native Seagrass Habitat

Oyster Restoration

Certified model documentation: 
GIS Guide

SPECIES/HABITAT MODELING



Other related research

 UAS to support Flood Risk Management
 Ecosystem health subtask to assess vegetation impacts from storms and 

explore UAS data capabilities to map coastal vegetation characteristics 
(species composition, etc)

 Harmful Algal Bloom Monitoring
 Assess hyperspectral and other imagery to identify water quality 

indicators of HABs in small, inland waterbodies

 Develop and beta test tools that districts can use

SI05 algorithm applied to CASI imagery with 
pixel brightness proportional to phycocyanin
(proxy for cyanobacterial or blue-green algal 
biomass)


