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Weather radar networks are growing in number, size and variety

Radars operate using independent scanning techniques

Context of this research

Larger focus on better radar data processing rather 
than improved data collection strategies. 

Unrealised potential
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• Weather radar network in the Netherlands
• KNMI C-band radar // Herwijnen – Fixed scanning
• X-band radar // Rotterdam – Fixed scanning
• MESEWI X-band radar // Delft  – Adaptive scanning

How can we best exploit 
adaptive 

scanning capabilities?

Problem statement
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• Changing where a radar looks:
• Radial measurements (plan position indicators)?
• Only scanning certain sectors?
• Elevation scans?

• Changing how a radar looks:
• Sensitivity of the radar?
• Sampling frequency?
• Rotation speed?

Examples of adaptive scanning
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How does rotation speed influence 
measurements?
• A simple situation – 1 raincell
• A simple radar model – plan position indicator
• A simple processing chain – reflectivity
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Simulation setup

radar

rain cell

path of the rain cell

radar 
beam



7

radar
rain cell

Sampling method and noise model

radar beam



8

Measurement noise &
rotation speed
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What do we 
compare? 

• Is no rain measured as no rain? • Is present rain measured 
correctly?

Mean squared 
error
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Simulation result

• Balance between the measurement noise
            and the observation 

frequency 
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Variable rotation speed 
Go slow if you see rain, go fast if you do not
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Variable rotation speed 
Go slow if you see rain, go fast if you do not
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Conclusions
• Even a simple case shows us the delicate balance 

between measurement noise and observation 
frequency

• More quantitative tests on scanning strategies are 
required

• A lot of possible improvements: 
• Multiple radars
• Variable rainfall intensity
• The vertical dimension

NWO OTP grant SMARTER – 19959
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Simulation result
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Sanity check
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Bias?
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