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We need to detect and communicate changes 
in regional eelgrass systematically…

Biology

Society

Copyright NSCC please acknowledge the source
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How do we map eelgrass?
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• Ground Sampling

• Underwater Photography

• Single Beam Echosounder

• Multibeam Sonar

• Bathymetric Lidar

• Aerial Photography

• Satellite Imagery

Eelgrass Mapping 
Technologies
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Abasolo, J (2015); DOI: 10.1109/TGRS.2014.2377300
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With lidar.
… (and other technologies)

Copyright NSCC please acknowledge the source



Lidar Land 
Waveform

Lidar Water 
Waveform
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Digital Elevation Model
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Digital Surface Model
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Digital Elevation Model
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Digital Surface Model
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Digital Depth Model
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Reflectance/Intensity Model
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Digital Elevation Model
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Digital Surface Model
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Vegetation Height Model
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• Clearly
Defined
Vegetation
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• What if there 
were a water 
surface?

• Unequal Water 
Column Noise?

BATHYMETRIC SIMULATION
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• What if noise 
reduction 
removed 
many valid 
vegetation 
returns?

Lidar Land 
Waveform

Lidar Water 
Waveform

BATHYMETRIC SIMULATION
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• Photosynthesis 

• Radiometric Absorption

• Diffuse attenuation coefficient

• Substrate dependence

• Carrying capacity

• Ecosystem health

• Sustainable aquaculture

• Height, density, presence

Optical Physics of 
Bathymetric Lidar

http://www.oceanopticsbook.info/
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NWATL, CHS, NRCAN, Boulder, NOAA, UNB, UNH, OPTECH, USGS, UofMaine
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Country 
Harbour, NS

Banook Lake, 
NS

Tabusintac
Bay, NB

Saint 
Simone, NB

Cocagne
River, NB

Copyright NSCC please acknowledge the source



Tabusintac
Bay, NB

Copyright NSCC please acknowledge the source



35.0 Km2

23.7 Km2

Copyright NSCC please acknowledge the source



Copyright NSCC please acknowledge the source



Copyright NSCC please acknowledge the source



• Bottom Slope

Small Sample

Med Sample

Coarse Sample
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• Eelgrass
Depth Curve
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• Eelgrass 
Height Index 
Map
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• Eelgrass 
Height Index 
Map – Photo 
Adjusted
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• Eelgrass 
Presence / 
Absence 
product
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• Eelgrass 
Height Index 

• Biosonics
Validation 
Provided by 
Stantec
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• Eelgrass 
Presence / 
Absence 
product

• Eelgrass 
Presence 
Validation 
Provided by 
AGRG/DFO 

Mas Much As 
86% Agreement?
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• Eelgrass 
Presence / 
Absence 
product

• Biosonics % 
cover 
Provided by 
Stantec

Mas Much As 
92% Agreement?
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With lidar.
… (and some air photos, and some ground truth, and some singlebeam)
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NWATL, CHS, NRCAN, Boulder, NOAA, UNB, UNH, OPTECH, USGS, UofMaine
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26.9 Km2

14.2 Km2
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See, 
Aquaculture!
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29.0 Km2
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Saint 
Simone, NB
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68.2 Km2

Shippagan, NB
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NWATL, CHS, NRCAN, Boulder, NOAA, UNB, UNH, OPTECH, USGS, UofMaine
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2.0 Km2
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Things to work on
MAKE IT WORK MORE CONSISTENTLY 
• Noise Reduction in water column

• Depth Attenuation Compensation

• Airphoto Air/Water Correction

• Glint/Sun Angle Removal 

• Wave Form Metric Extraction

• Extracting Additional points from lidar

• Many more … 

Copyright NSCC please acknowledge the source



Equipment Support provided by CFI, NSRIT

Mark Skinner, Stantec
Marc Ouellette, DFO
Monique Niles, DFO
Anders Ekelund, Leica AHAB

Thanks too..
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