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Objectives of EC Subtask

Develop practical ZDR uncertainty 
budget for the test radar instrument (S-Pol) 
wherein component uncertainties are  
frequently ~ 0.1 dB.

Apply findings to dual-polarization
WSR-88D,  where desired Uc < 0.1 dB.
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Method 

Modify NCAR’s S-Pol to accommodate a high-
stability measurement/calibration sub-system, 
including waveguide re-plumbing and 
design/assembly of automated test equipment (ATE).

Execute tests or experiments designed to 
differentiate the component uncertainties.

Test procedures, environments, and applications of 
field calibration activity.
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Characterize RF Power Measurements

Separate, quantify, and correlate instrument 
uncertainty components (errors).

Systematic (bias, often Type B)
from calibration procedures
from influence factors & drift
from secondary effects, such as mismatch
from component replacement.

Random (noise, often Type A).
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Guidelines

Evaluation will be based on designed 
calibration experiments to determine the 
relative importance of 10% (< 0.5 dB) 
effects.

Manual calibration experiments.

Automated calibration experiments.
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Influences

Thermal stress
Mechanical stress
Chemical stress
Moisture
Source stability
Modulation
RF Interference
Procedural (operator, computation, ..)
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Environmentally-driven Uncertainties 
Affect:

Power Sensors.
Attenuators.
Cables & Power Splitters.
Connectors.
Waveguide Couplers.
Mismatch Coefficients.
Solar Flux.
Amplifiers.
CW Generators.
Noise Generators.
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RF Power Measurement Uncertainty



9

S-Pol

Measuring 
Waveguide
Transmit
Power

Coupler

Attenuator

Sensor

Power 
Meter



10

S-Pol

Waveguide Transmit Power Measurement Trials Histogram
Ratios of Transmitter Output to Coupler Sidearm

SD = 0.135 dB  (TOF PM / SA PM)
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S-Pol Automated Test Equipment 
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S-Pol Automated Test Equipment 

Noise Generator

Antenna Coupler
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Subtask Deliverables

Uncertainty of engineering calibration (EC) 
estimates of radar measurement bias.

Recommendations for installation of dual 
polarization capability.

Recommendations for optimized calibration 
interval & procedures.

Recommendations for training.
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Future Instrument-related Issues

Quantify selected WSR-88D components in 
field with ATE, such as LNAs, couplers, 
power sensors, test cables. 

Develop enhanced SunCheck for dual-
polarization WSR-88D / RVP8 with additional 
functionality for differential antenna 
parameters.

Develop calibration-tracking software.
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Consultants

NIST Statistical Engineering Division
NIST  RF, Microwave and Millimeter Wave 
Measurements Group
Agilent
Micronetics
NCAR Design and Fabrication Services
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