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This poster describes developing New Data Products from 
the ARM Radar Wind Profilers (RWPs). 
============================================
Data products include:

1. Accurate RWP radial velocity spectrum moments
2. Calibrated RWP reflectivities (using disdrometers)
3. Improved horizontal wind estimates

2020 ASR New Data Product Research Project
DOE ASR award number: DE-SE0021345
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RWP Processing Stages
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1 Stage 1: Input Conditioning Stage 2: Spectrum Processing

Stage 3: Cross-beam & Absolute CalibrationStage 4: Output Conditioning

Map Site Dependent 
Variable Names to 
Common Variable 

names

Each RWP site has a unique configuration file.

Absolute Calibrate: 
Reference beam to 

disdrometer

Absolute Calibration: 
All beams

Cross-Calibrate: 
All Other beams to 
Reference Beam

Quality Control Flags

Measurement 
Uncertainty Estimates

Raw Spectra

Raw Variable 
Names

Calculate 
Spectrum 
Moments

Processing steps include:
• Noise level adjustment
• Spectrum aliasing mitigation
• Time-Domain Averaging adjustment

Intermediate Data File 
(one file per radar beam)

Processing independent of:
• Beam pointing direction
• Operating parameters
• Calibration

Disdrometer

Beam #1
(Reference)

All Beams

Output 
netCDF files

Daily & 
Hourly 
Images

Intermediate Data File 
(one file per radar beam)Intermediate Data File 

(one file per radar beam)
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Stage 2: Accurate Spectrum Power (SNR) Estimates
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1 Original ARM Moments Profile at 11:50 UTC

SNR is improved by forcing 
noise to be constant with height

11:50

11:50

Decrease in SNR (speckle) is
Due to increase (speckle) in noise

SNR difference is the same
error as reflectivity difference.
Thus, ARM reflectivity has 
errors larger and 20 dBZ.

Improved SNR Moments

ARM signal-to-noise ratio (SNR) is incorrect because noise is not calculated correctly.



Stage 2: Doppler Velocity Spectra Aliasing
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Original CopyCopy

ARM Velocity Aliasing

Aliased Peaks

Peaks not
Aliased

Spectra Aliasing Error #2:
• ARM calculated moments are incorrect 

because aliased portion of spectrum 
not used in moment estimate.

• ARM method: Integration limits stop at 
spectrum edge

• Improved method: Integration limits 
extend to noise threshold.

Spectra Aliasing Error #1:
• Peak could be aliased by 2𝑉𝑉𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁

(𝑉𝑉𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 = 14.6 m s-1)  
• ARM Velocity moments are aliased by 

2𝑉𝑉𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 when peak is aliased.
• Improved method replicates spectra and 

then follows peak up profile.

3 km

6 km

No Velocity
Aliasing



Stage 3: Cross-Beam and Absolute Calibration
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Cross-Beam Calibration:
• Choose a beam & define it as the reference RWP beam.
• For each rain event, find SNR difference between 

reference RWP beam and every other RWP beam.
• Mean SNR difference from RWP reference beam 

determines calibration offset for every other beam.

Absolute Calibration:
• Define disdrometer reflectivity as external calibration reference. 
• For each rain event, determine calibration offset for RWP 

reference beam.
• Use 1-minute averaged data
• Shift RWP profiles in time between +/- 4 minute lags 
• Use disdrometer 20 -to- 40 dBZ reflectivities

• Mean reflectivity difference determines RWP reference beam 
absolute calibration.

• Using cross-beam calibration, every RWP beam is calibrated.Reference

Test Beam

Offset

Statistics

Statistics



Stage 4: QC Flags and netCDF Data Files
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We would like to thank DOE ASR for funding and 
scientific support. Award Number: DE-SC0021345 

All moments are saved to daily netCDF files.

Quality Control (QC) Flags are defined for every 
observation so that the end-user can choose their 
level of QC.

No QC: Raw moments without any constraints.

Level 1 QC: Requires 3 consecutive valid 
observations at an individual range gate (no height 
constraint). For this precip lo mode, 14 seconds 
between profiles, thus, 3 profiles is 42 seconds.

Level 2 QC: Require at least 4 valid observations 
within 3x3 (profile x gate) neighborhood. For this 
precip lo mode: (3x3) = (42 sec x 180 m).

Contact Christopher Williams for access to 
processed data files and images.

mailto:christopher.williams@colorado.edu
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