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Ferry free E39 in West/Norway 

• Eight fjords to cross 

• Fjord widths 2-7.5 km 

• Fjord depths 300-1300 m  

• High and variable climate loads 

• What are the appropriate design 

loads? 

 
Concept bridge Halsafjorden (Statens Vegvesen) 

Suspension bridge, 1 span @ 2050 m 



Extensive observational campaign 

• A 50 – 100 m high met mast at ends of 

each crossing. 

• Min. 4 years of 10 Hz obs. of 3D wind 

at 3-4 elevations in masts. 

• Additional masts to investigate 

horizontal coherence 

• Wave and current buoys 

• Two pairs of synchronized LIDARs 

 

Observational data in the open domain. 

Corroborated by up to 10 years of meso-

scale  (500 m X 500 m) and CFD 

simulations (~100 m X ~100 m).  
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Lidar campaign in Halsafjorden: Sept. ’17 – ’18 
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LIDARs on west side of fjord 



 

LIDARs on east side of fjord 







Descriptive 

planar scans 

16. Oct. 2017 

Dolly & Donald 



LIDAR vs mast 

Wind speed and direction LIDAR signal to noise ratio 



LIDAR vs mast 

LIDAR signal to noise ratio 

Good signal 

Wind speed and direction 



Radial wind speed - LIDAR vs mast 



 

True wind - LIDAR vs mast 



 

True wind - LIDAR vs mast 



Example turbulence spectra – Mast vs LIDAR 

1 Hz / 10 Hz temporal resolution, 20 min period, 50.3 m. 

MAST LIDAR Along wind, U 

Transverse, V 
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Along wind, U 
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Example turbulence co-spectra – Mast vs lidar 

MAST LIDAR 

1 Hz / 10 Hz temporal resolution, 20 min period 
 

Vertical co-coherence of along wind variation U, 50.3 m vs. 31.8 m 



Example turbulence co-spectra – Mast vs lidar 

MAST LIDAR 

1 Hz / 10 Hz temporal resolution, 20 min period 
 

Vertical co-coherence of transverse wind variation V, 50.3 m vs. 31.8 m 



Wind from 8 Dec. 2017 – 15. Jan. 2018 
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Wind from 8 Dec. 2017 – 15. Jan. 2018 
LIDARs Dolly & Donald 

LIDARs Minni & Mickey 
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Concluding remarks 

• First results and examples from from 

four LIDARs observing atmospheric flow 

in Halsafjorden since autumn 2017. 

 

• The synchronized LIDARs are a part of 

the extensive observation campaign 

pertaining to the ferry-free E39 project. 

 

• Detailed description of key parameters 

of atmospheric flow away from the shore, 

here surrounded by complex orography 
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