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Mode merging:  e.g. short pulse won’t attenuate as readily in precip
Include radiometer mode noise in files




MWACR 
Marine ARM Cloud Radar 
On stabilized platform 

KAZR 
Ka-band ARM Zenith Radar 
NOT stabilized 

Radars and Ship Motions 



MWACR 
Marine ARM Cloud Radar 
On stabilized platform 

KAZR 
Ka-band ARM Zenith Radar 
NOT stabilized 

Roll and pitch cause:  
• Radar beam to be off-zenith 
• Vertical range to vary with time 
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Radars and Ship Motions 

MWACR 
Marine ARM Cloud Radar 
On stabilized platform 

KAZR 
Ka-band ARM Zenith Radar 
NOT stabilized 

Roll and pitch cause:  
• Radar beam to be off-zenith 
• Vertical range to vary with time 

 
Heave causes: 

• Vertical velocity offset 
• Vertical range to vary with time 

 



V3,ship = -(cosϕ sinθ cosψ + sinϕ sinψ) V1   E-W 

+ (-cosϕ sinθ sinψ + sinϕ cosψ) V2   N-S 

+ cosϕ cosθ V3   upward 
 
 

 
 

Observed by a  
Stabilized radar 

Radar  
measures this 

From Ship-based to Earth-based 
Vertical Velocity 

Where… 
ϕ = Pitch 
θ = Roll 
Ψ = Yaw 

See KAZRSHIPCOR Implementation Plan for details (ECO-00957) 



V3,ship = -(cosϕ sinθ cosψ + sinϕ sinψ) V1   E-W 

+ (-cosϕ sinθ sinψ + sinϕ cosψ) V2   N-S 

+ cosϕ cosθ V3   upward 
 
 

 
 

Observed by a  
Stabilized radar 

Radar  
measures this 

From Ship-based to Earth-based 
Vertical Velocity 

Where… 
ϕ = Pitch 
θ = Roll 
Ψ = Yaw 

Solving for V3: 
 
V3 = (V3,ship + (cosϕ sinθ cosψ + sinϕ sinψ) V1  

    + (cosϕ sinθ sinψ - sinϕ cosψ) V2 )  
    / (cosϕ cosθ ) 

Finally,    Vhydrometeor = V3 + Vship_heave 
 

See KAZRSHIPCOR Implementation Plan for details (ECO-00957) 
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2 KAZR (GE mode) Mean Doppler Velocity 
Original 
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KAZR Corrected 
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KAZR Velocity Difference 
Original vs. Corrected for Roll and Pitch only 

KAZR Velocity Difference 
Original vs. Fully Corrected: Heave, roll, pitch  

Heave is 
the major 
correction! 
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