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Differential Reflectivity (ZDR) 
Calibration in the WSR-88D

external targets
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Sources of ZDR measurement errors

“Intrinsic” ZDR

Total Bias = RXB + TXB +2*ANTB

Transmit Path

Receive Path

Calibration is the 
process of 
measuring these 
parameters

Scattering 
targets support 
estimating total 
radar bias 
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“Measured ZDR”



Antenna Bias - A31
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Receive path bias can be estimated from the Sun

“Measured ZDR”

“Intrinsic” ZDR

Receive Path Bias = RXB + ANTB

Holleman, I, A. Huuskonen, R. Gill, P. Tabary, 2010: Operational Monitoring of Radar 
Differential Reflectivity Using the Sun.  J. Atmos Oceanic Technol., 27, 881-887.



The External Targets

2. Ice/Dry Snow

3. Bragg Scatter

4. Sunspikes
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How do the methods differ?
Each method is independent and includes distinct caveats

½ λ

Turbulent Eddies

Light Rain Dry Snow

Melting Layer

• 2 Methods Related to 
Precipitation:
– Light Rain (liquid precipitation)
– Dry Snow (frozen precipitation)

• 1 Method Related to Clear Air
– Bragg scattering associated 

with refractivity gradients
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Bragg Scattering

Filters on the data are in place 
to select desired returns and 
avoid contaminants
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Radar Operations Center Program

https://www.roc.noaa.gov/WSR88D/Operations/Hotline.aspx



What’s a ZDR Bias Shade Chart?

• A way to monitor 
ZDR bias from a 
single radar
– Information 

from most 
recent month 
and 6 months 
prior
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An Example Follows (Radar “X”)
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Radar “X”
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Radar “X”
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Weather and Bragg Zdr Bias Estimates
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A Note on WSR-88D Sensitivity

• Reflectivity Calibration Factor 
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Sensitivity (dBZ at 50 km)

Radars
Specification

Meets or Exceeds Specification Out of Specification

Snapshot (one volume) Survey of Reported Calibration Constants - Derived Sensitivity

Clear Air Mode
Including Long Pulse

+/- 1 dB



Final Thoughts

• Questions?
Bragg Scatter Detection by the WSR-88D Parts 1&2, Lindsey Richardson et 
al. (ROC), JTECH, Early Release, online

Richard.L.Ice@noaa.gov


