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Only deeper areas need to be captured by echo sounders  

Shallow water areas              The entire foreland  

532nm, 

water penetrating laser 

beam 

Survey altitude 

~500m AGL 

Point density 

>20points/m² 

Accuracy under 

water ~5-10cm 

High resolution topo-bathymetric survey - 

Hydromapping   



Penetration 

• turbidity 

• soil colour 

• soil composition 

• weather 

• surface conditions 

Shadowing 

• inclination 

• vegetation 

• flight planning 

 

Object resolution 

• eye safety 

• beam divergance 

• flight altitude 

 

Data quality 

• Goal of survey? 

• GCP 

• survey speed 

• water surface 

  echos 



Standard 
Survey mission 
- Survey parameters 
- Survey sensors 

 
 
 
 
 
 
 
 

Flight speed: ~80kts 
Noise: won’t hear during normal operation (take-off noise ~68dB(A) ) 
Normal operation altitude: ~500m (eye-safety) 
Footprint size: ~0.5m 
Pulse Repetition Rate: 256 kHz  
FOV: 69°-111° 
Max. Scanline Resolution: ~200000lines/s -> no equal point spacing relat. to flight speed 
 
-> Results in about 25-35 points/m² 
 
 



Survey mission 
- Survey parameters 
- Survey sensors 

 
 

Topo-Bathymetric Lidar Scanner: Riegl VQ-820G (Riegl VQ-880G within 2nd part of AAHM) 
RGB-Camera: Hassleblad H39 (IGI) (GSD ~5cm) 
4K-Videocamera: GoPro 3 (Black) 
Thermal Camera: Infratec HD900 (GSD ~20cm) 

 
 

 



Penetration 

• turbidity 

• soil colour 

• soil composition 

• weather 

• surface conditions 



Penetration 

• turbidity 

ELBE vs. Rhein 

Secchi depth 

                    1m               vs.                    0.7m 



Penetration 

• soil colour 

• soil composition 

ELBE / Rhein  vs. Wadden Sea 

Secchi depth 

                    1m               vs.                    0.2m 



Penetration 

• turbidity 

• soil colour 

• soil composition 

• weather 

• surface conditions 



Penetration 

• weather 

• surface conditions 

Wolterdingen    vs.             Oker     

     clear sky vs. high humidty 



Penetration 

• weather 

• surface conditions 

Wolterdingen    vs.    Wolterdingen 

     normal surface colour vs. bright surface colour 



Shadowing 

• inclination 

• vegetation 

• flight planning 

 



 side 
 

side 
A seamless, geometric information 
on land and water side 

Shadowing 

• inclination 

• vegetation 

• flight planning 

 



20° inclination 

Shadowing 

• inclination 

• vegetation 

• flight planning 

 



Shadowing 

• inclination 

• vegetation 

• flight planning 

 Ötztaler Ache vs. Wertach 



Object resolution 

• eye safety 

• beam divergance 

• flight altitude 

 

Object resolution 

• 500m AGL 

• 1mrad 

• footprint WS ~0,5m 

 



Altitude and footprint–object resolution under water 



Altitude and footprint–object resolution under water 



Altitude and footprint–object resolution under water 



Ammersee  vs. Hachinger Bach 

Object resolution 

• eye safety 

• beam divergance 

• flight altitude 

 



Data quality 

• Goal of survey? 

• GCP 

• survey speed 

• water surface 

  echos 



Influence of refraction and run-time on bottom information due to different 
water levels during survey (tidal influence) 

Changing water level 



- Survey parameters 
- Survey duration 
- Survey conditions 
 

Detecting of water surface waves 

These waves need to become part of the water 
surface model 

Changing water level 



 
- Noise and false point removal (QC on results) 
- Water surface classification and water surface model (QC on results) 
- Refraction (QC) 
- Classification 
- Rasterization 
- DTM / Meshing / Data combination with MBES 
- Visualization 

 

Detecting of water surface waves 

Waves within water surface model 

Changing water level 
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