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We need to detect and communicate changes
in regional eelgrass systematically...
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Global Forest Change
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Results from time-series analysis of Landsat images

characterizing forest extent and change.

Trees are defined as vegetation taller than Smin
height and are expressed as a percentage per output
. grid cell as 2000 Percent Tree Cover'. ‘Forest Cover
B 10 | ogy \ Loss'is defined as a stand-replac ement disturbance,
or a change from a forest to non-forest state, during
the period 2000-2014. ‘Forest Cover Gain' is defined
as the inverse of loss, or a non-forest to forest
change entirely within the period 2000-2012. ‘Forest
Loss Year'is a disaggregation of total ‘Forest Loss’to
* . annual time scales.

Reference 2000 and 2014 imagery are median
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OCle y passed growing season observations.
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How do we map eelgrass?
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Eelgrass Mapping

Labour Direct Density
Technologies Intensive Water Quality | Measurements
Measurements
Equipment i ; Additional :
Bxpense \ Cprational Coverage Opeérational et Confidence

,\“

* Ground Sampling

* Underwater Photography
* Single Beam Echosounder
* Multibeam Sonar
e Bathymetric Lidar
* Aerial Photography
 Satellite Imagery

- el e —— .

Water Clarity

Seamless Bathymetry for
Hydrodynamic Modelling

* More Expensive than Sun, Low
Aerial Photography Clouds

Copyright NSCC please acknowledge the source




Eelgrass Mapping

Development y/
_l_ h | . Citizen Z
eC ﬂO OgIeS Science
“Emen Operational Coverage Operational
* Ground Sampling

Additional

* Underwater Photography

* Single Beam Echosounder
* Multibeam Sonar

e Bathymetric Lidar

\W\\\\k\.\\“\\mxm

RTTTTRS

* Aerial Photography
 Satellite Imagery

SPACEX?

NSERC Machine STANTEC
LEG/AGRG Learning J/AGRG
Copyright NSCC please acknowledge the source




Eelgrass Mapping
Technologies

Water Clarity Tides

Eelgrass Depth

Too
Shallow

 Ground Samplingl

Sensor Depth

* Underwater Photography -

* Single Beam Echosounder (1]

v A A <

* Multibeam Sonar S — ]

* Bathymetric Lidar

* Aerial Photography

* Satellite Imagery e é

Signal
Loss

Copyright NSCC please acknowledge the source




Eelgrass Mapping
Technologies

* Ground Sampling

* Underwater Photography
* Single Beam Echosounder
* Multibeam Sonar

e Bathymetric Lidar

* Aerial Photography

* Satellite Imagery

Water Clarity
Eelgrass Depth

Sensor Depth

7
v A 4 2

hhhhh

i
v ST
e
17
Noise
Reduction

Copyright NSCC please acknowledge the source

Development

Tides

_




With lidar.

... (and other technologies)
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Digital Elevation Model
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Digital Depth Model
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Reflectance/Intensity Model
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Digital Elevation Model

Lidar Surveys

AMH DEM 2009
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Digital Surface Model

Lidar Surveys
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Vegetation Height Model

Lidar Surveys
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* What if noise
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Lidar Surveys
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Lidar Surveys
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With lidar.

... (and some air photos, and some ground truth, and some singlebeam)
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Lidar Surveys
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Lidar Surveys
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Lidar Surverys
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Lidar Surveys
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Lidar Surverys
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Sub. Aq. Veg.
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Sub. Aq. Veg.
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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 ...



Thanks too..

Mark Skinner, Stantec

Marc Ouellette, DFO
Monique Niles, DFO

Anders Ekelund, Leica AHAB

Equipment Support provided by CFI, NSRIT
INNOVATION.CA NSRIT

CANADA FOUNDATION | FONDATION CANADIENNE _
FOR INNOVATION FOUR lJNNov‘“@&yright NSCC please acknowledge the source Nova Scotia Research
and Innovation Trust




