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Principle of Operation  

• Bathymetric LIDAR systems use laser pulses at two wavelengths: 

• Green (532nm) penetrates the water and reflects off the sea bed,  

• Infra-Red (IR) (1064nm) is reflected at the surface. 

• Water depths, sea level surface and height of land are determined 

by measuring the time delay between the transmission of a pulse 

and its return signal detecting the seafloor. 



Capability of Bathymetric LiDAR 

Bathymetric LiDAR 

(Green) allows the 

collection of depths from 

the seabed over a wide 

area from a low flying 

aircraft. 

 

When used 

simultaneously with 

Topographic LiDAR 

(Red)  - depths can be 

taken of the seabed 

seamlessly up on to the 

land 

Note: Water surface detection 



Unknown 

height of sea 

surface 

Error in x,y 

Errors caused by lack 

of knowledge of sea 

surface height 



Current Generation 

Bathymetric LiDAR Systems 
Riegl VQ 820-G OPTECH CZMIL 

Chiroptera II Hawkeye III 

Hawkeye IIb 

SHOALS 

LADS Mk 3 











Scan – forward arc 
• The scanning mirror 

compensates for pitch and roll 

by adjusting the direction in 

which the laser beams are 

transmitted, ensuring that they 

are transmitted ahead of the 

aircraft at an off-nadir angle of 

20˚ and scan left and right 

either side of the line of 

advance of the aircraft.  

 

• The result is a generally 

evenly spaced pattern of 

transmissions and returns 

covering the seabed. 



forward arc shadow 





Scan Pattern – Circular/elliptical 

Features 

 

Oblique LIDAR offers LIDAR capture from 

more than one angle of incident, which 

provides a higher coverage and more rich 

LIDAR waveform information 

 

• Full-waveform capture in both topo and 

bathy channels 

• Tools for land and seabed characterization 

• Automatic water refraction correction 





So…what products can  

Topo/Bathy LiDAR bring to the 

Coasts of the South and East? 

Sand bars 

Complex beach 

Lagoon 

Marshland 

Waterway 

Mixed Vegetation 



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=nrB-aP_WJaY7qM&tbnid=UcH9tBlBmUgtfM:&ved=0CAUQjRw&url=http://www.wildtypeplants.com/services.html&ei=YD12U8X2BcWbqAbdu4LACQ&bvm=bv.66699033,d.b2k&psig=AFQjCNEpFMMk1BTE51i4GlShyhqWdzAHfg&ust=1400344280862780
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=6MaCDzwZFyhA-M&tbnid=zeEk1NCFmL-gDM:&ved=0CAUQjRw&url=http://www.majoracartergroup.com/2010/07/the-passion-of-the-gulf-now-is-the-time-to-restore-our-coastal-wetlands/&ei=iz12U9yeHsuAqgb3t4CQCQ&bvm=bv.66699033,d.b2k&psig=AFQjCNEpFMMk1BTE51i4GlShyhqWdzAHfg&ust=1400344280862780
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=1CieYe-3BeShGM&tbnid=HAnppiMzRE2T0M:&ved=0CAUQjRw&url=http://oceanbites.org/riding-the-waves-of-change-a-revised-beach-cycle-for-mixed-sand-and-gravel-beaches/&ei=cT92U7fkA4-OqAaprYG4BA&bvm=bv.66699033,d.b2k&psig=AFQjCNHaYmbYacGAz77Ak_hZHOWFyNjTdQ&ust=1400344639951626
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=8UaEDi-Ve_ggJM&tbnid=KuZFB7HDYsW95M:&ved=0CAUQjRw&url=http://www.geerassociation.org/GEER_Post EQ Reports/American Samoa_2009/AmSamoa09_Ch03.html&ei=tj92U6CCMoiFqgbIrIKgCQ&bvm=bv.66699033,d.b2k&psig=AFQjCNHy4sQG0IBYQ_1diNdpEJI9z3THOA&ust=1400344875987982


Data density 

Laborious data 
recording Manpower intensive 
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Data density - microtopography 



Seamless Data Sets 



River profile 

Wales(UK) 

May 2014 

River Cross Section Profile 

River Valley Flood Mapping Tool 



Profiles 



Products 
One Flight Multiple Products 

Bathymetric DEM 

Topographic DEM 



` 

 Secchi Depth ~ 8m 

 Max Depth (Full Coverage) = 14m 

 Deepest = 17.9m 

NOAA Miami 

Trials, Sept 2013 



Products 
One Flight Multiple Products 

Contours 

Sounding Collectors 



Slope Analysis 

 Beach? 

 Pipes? 

  

Rugosity 

Products 
One Flight Multiple Products 



Products 
One Flight Multiple Products 

Photo Mosaic 
Habitat mapping 

Cadastral 

Land use etc etc 



Products 
Spectral data suitable for the assessment of vegetation health. 

Advanced cameras also include near infrared as well as RGB 

• foliage chlorophyll concentration,  

• above-ground biomass and  

• canopy water content.   

• Plant stress 



Infra Red Channel 
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Seabed 

Reflectance 

Products 
One Flight Multiple Products 



Island off 
Tonga 

‘reflectance’ 



        

                                    

Isolated 
Coral heads 

Shallow coral 
reef fringe 

Seagrass Beds 



Automated Lidar classification results using four variables (slope, standard deviation, 
pulse width, pulse area):  
A) classification into five classes 
B) B) generalization into three classes.  
Results were generated using a 10 m×10 m grid.  



Bibliography 

Thanks to 

 
• Nathan Quadros & LiDAR News Magazine, Dec 2013 

• AHAB/Leica 

• University of Texas Bureau of Economic Geology 

• Fugro Pelagos 

• US ACE National Coastal Mapping Program 

 

All illustrations have previously appeared on public media 



Thank You 

 Rupert Forester-Bennett 

 rupert@pelydryn.org, pelydryn@pelydryn.co.uk 


