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Bathymetric LIDAR Surveys for Marine Habitat

What can be expected from an airborne Bathymetric LIDAR survey?



www.fugro.com

Presentation Outline

Å Background

Å Operational Concepts
ÅWhy LiDAR?

Å Technology Basics
Å Bathymetric LiDAR

Å SHOALS-1000T

Å Operational Considerations
Å Aircraft

ÅWeather / Water Clarity

Å Positioning & Control

Å Logistics

Å Production Rates

Å Data Examples
Å Shoreline Delineation & Change

Å Elevation/Depth Information

Å Photography

Å Reflectance



www.fugro.com

Evolution of Airborne LiDAR Bathymeters (ALB)

Comparison

Criteria
SHOALS-200 SHOALS-400 SHOALS-1000T

Scanning 

Frequency
200Hz 400Hz

1000Hz + 

10kHz topo

Power 

Requirements
150A @ 28VDC 120A @ 28VDC 60A @ 28VDC

Weight 450kg 450kg 205kg

Volume 1.5m³ 1.5m³ 0.5m³

Function Bathy Bathy Bathy / Topo / Imagery

Operational 

Period
1994 - 1998 1998-2003 2003 - Present
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LiDAR Acronyms

ÅLiDAR 

ï(Light Detection and Ranging)

ÅALB

ï(Airborne LiDAR Bathymeter)

ÅSHOALS

ï(Scanning Hydrographic Operation Airborne LiDAR Survey)

ÅCHARTS

ï(Compact Hydrographic Airborne Compact Survey)

ÅLADS

ï(Laser Airborne Depth Sounder)
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OPERATIONAL CONCEPTS

ÅConsistent & Predictable Swath Widths

ÅElimination of Shallow Boat Work

ÅSpeed

ÅCost

ÅSafety

ÅMobility & Flexibility

ÅRespond to brief favorable weather windows

ÅCombine with MBES for Optimal Survey Efficiency & Safety
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ALB Technology ïThe Basics

Laser light source projects 2 beams per pulse

ï Near-IR (1064nm)

ï Green (532nm)

Mirror rotates at a very fast rate

ïCreates a swath of points 0
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ÅGreen beam penetrates water and detects seabed

ÅInfrared beam detects land and sea surface

ÅRed energy from Raman backscatter can also detect surface
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Green Laser
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Sample Waveform
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The SHOALS-1000T

Å Smallest and lightest sensor available today = Portable

Å Multi-sensor capability

ï 1 kHz ñbathyò mode

ï 10 kHz ñtopoò mode

ï Integrated digital camera

Å Waveforms permit ñseabed imagingò

Å Sensor fusion developments (integrated hyperspectral)
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SHOALS-1000T Key Bathy Specifications

Speed over ground: 125-180 knots

Altitude above ground: 300-400 m 

Sounding density: 2x2, 3x3, 4x4, 5x5 m 

Swath width: 60-230 m

Minimum depth: 0.2m

Maximum depth: 50 m

Depth accuracy: IHO Order 1 (0.25m, 1ů)

Horizontal accuracy: IHO Order 1 (2.5 m, 1ů)

Laser classification: Class IV laser product (FDA CFR 21)

Eyesafe altitude: 150m

Power requirements: 60 A @ 28VDC
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Operational Considerations - Aircraft

Any twin turboprop aircraft with a 6-seat configuration, 

including:

Beechcraft 65A90-1 King Air*

Beechcraft A200 King Air*

Beechcraft King Air 350*

Cesna 404 Titan *

Turbo Commander 690A

Britten-Norman Islander

DeHavilland DHC-6 Twin Otter*

ÅFixed wing or rotary wing 
ÅTerrain / Survey Area

ÅPhotogrammetric port

ÅAdequate power and space


