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4 sensors
NIR laser 500kHz
Green laser 35 kHz
RCD30 60 MP RGB, NIR
5 MP QA camera

ChiropteraII – Lidar principles“White Ribbon”



Typical bathy waveform

Sea surface return

Water backscatter
Sea-bed return

Base Image: AHAB-Leica



Water clarity matters! Secchi depth (1.5X by laser)

1.5 X Secchi



South Side
Sept 25 waves and poor depth

Sept 26 calm and 5 m depth



The use of Topo-bathymetric lidar to enhance Geological Structural Mapping in 
Maritime Canada. GeoScience Canada.Vol. 43; 



Operation since 2014
>81 collection flights

>127.3 hours on flight
>16.4 tb

>4303 sq. km. 



Future
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Research & Development of additional map products
Ground Truth SupportRaster Products Bottom “benthic habitat” Map Submerged Aquatic Vegetation Map

82 %
Accurate

Development

Peak
Intensity

Photo

Area Under the Curve
Area Under the Curve
Normalized by Depth



Analysis - Ee

Seamless TB-lidar 
elevation

TB-lidar 
intensity/amplitude



• Eelgrass 
Height Index 
Map

Success

Bio Sonics Validation 
Provided by Stantec

Eelgrass density



• Eelgrass 
Presence / 
Absence 
product

• Eelgrass 
Presence 
Validation 
Provided by 
AGRG/DFO 

86% Agreement

Success

92% AgreementEelgrass Presence



Eelgrass 
continued





Contour Interval
Total Area (m2) Eelgrass Area (m2) % Eelgrass

0 - -1m 10,238,676 5,008,766 48.9
-1 - -2m 8,660,126 6,285,895 72.6
-2 - -3m 3,545,780 910,242 25.7
-3 - -4m 2,591,283 19,501 0.75
-4 - -5m 785,226 27.5 0
-5 - -6m 65,577 0 0
-6 - -7m 1,053 0 0
Total Bay Area
(HHWLT – to lidar depth 
extent)

24,647,666 12,224,432 49.6

Lidar ‘value add’



Cow Bay
Outside 
Halifax, NS



Cow Bay
Expanding 
Benthic 
habitat 
classes





Ground truth data collection synchronous with lidar flight



Biosonics echo sounder for submerged vegetation mapping

sand

sand

sand

SAV

Lidar green laser bottom reflectance
With Biosonics points SAV (green-cyan) vs sand (blue)





Analysis - Rockweed Metrics

• Acadian Seaplants Ltd.
Flew TB-lidar to Low Tide and 
High Tide to map rockweed 
height & estimate biomass







A

B

C

Ground truth points WHITE, ground + up to 3 plant heights. 
Lidar seabed BROWN, rockweed GREEN, sea surface BLUE. 

Cross-section 3 m thick. 

Botanica Marina, 2019



Bathymetric point density increase 4 Times



The experiment
Deploying Targets

4 - 1 m X 1 m cubes
2 mesh
1 solid white
1 solid green

Flat photo targets

Light sensors 

Pressure sensors 

Light
Turbidity
Pressure
Temp, DO, Ph, Conductivity 



Copyright NSCC please acknowledge the source

Mesh Cube 5.8 m deep
Standard Point Density



Copyright NSCC please acknowledge the source

Mesh Cube 5.8 m deep
4X Density



2014, 
400 m AGL



2018 4X,
400 m AGL



2018 4X,
400 m AGL

Intensity









Seagrass Bed







Original point density Single flight line



4X point density Single flight line



4X point density All flight lines





Conclusions
• Topo-bathymetric lidar – seamless elevation across the salt or fresh 

water–land boundary to depths of 15 m + depending on water clarity
• Multiple applications of the surveys beyond charting – benthic habitat, 

marine spatial planning, hydrodynamic models, storm surge, waves, 
research into waveform metrics and improved point discretization

• 4X results of Leica Chiroptera II significant increase in point density, 
improved target detail & detection limits, potential for more direct 
benthic point classification

• 1 x 1 m cubes detectable with lidar, deeper = wider
• Colour effects target reflectivity ~ detectability, green cube darker and 

fewer points than white cube
• Mixed and Virtual Reality system enhance our understanding of the data 

and thus the geography through better interaction & visualization
• YouTube Channel (Google AGRG Geomatics)
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