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Signal Processing — Pre-Doppler (1960s — 1980s)
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Signal Processing — Dual Polarization (2000s)
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Ground Clutter Mitigation using Dual
Polarization

« Ground Clutter obscures meteorological data
« All meteorological variables are affected

« Contamination characterized by
« Near zero Doppler velocity
« Very narrow spectrum width (i.e., small velocity distribution)

« Ground Clutter Filters mitigate contamination
« May not remove all of the contaminant

« May remove some of the weather signal
« Near zero Doppler velocity

« Misapplication degrades data quality!




Snwing in Duluth, MN

VST:  10/20/2013 21:25:50 Z
Prod: 10/20/2013 21:25:47Z
VCP: 32 SMV: -
Tit:  0.570°
Select Product:
@B L " ZDR
CB CviD (RHO
"SRy (" pPOSH ( PHI
Csw  MeHs  kop
CEr CNOTOC

Correlation Coefficient = sw= o

Select Tilt:

21:251

Warnings:

™ Marine -0

™ Flash Flood - 0
™ Thunderstorm - 0
[~ Tornado -0

1

Reflectivity

Product Details:

Max: 45.5dbz
Az: 6.8°
Ran: 0.9nm

¢ Using WSR-88D
Ground Clutter
Mitigation

NSSL Lab Review Feb 25-27, 2015



Velocity

Differential Refl

Site: KDLH

VST: 10/20/2013 21:35:52Z

Prod: 10/20/2013 21:35:49Z

VCP: 32 SMV: -

Tit:  0.571°
Select Product:
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"SRy (" poSH (" PHI
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Select Tilt:
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Warnings:

[~ Marine -0

[~ Flash Flood -0
[~ Thunderstorm -0
[~ Tornado -0

Product Details:

Max: 39.5dbz
Az: 202.3°
Ran: 2.5nm

All Bins Clutter
Filtering to
~50km




Weather

Environment
CLEAN-AP’ Thresholding

(Integrates ground clutter
detection and filtering) (WET)
(Detects weather
dominate regions)

‘ No Weather/No Ground Clutter
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Summary of R20 Activities

Transferring Innovative Techniques to the NEXRAD Network

Recent Transfers
« Staggered pulse repetition time (PRT)
« CLEAN-AP (uniform PRT and staggered PRT)
« SZ-2 censoring
« Polarimetric-variable-specific SNR thresholds
« Less tapered window for super-resolution DP
variables
« Coherency-based thresholding
« Noise estimator

¥ NSSL Lab Review Feb 25-27. 2015



Summary of R20 Activities

Transferring Innovative Techniques to the NEXRAD Network

Ready for Transfer
« Improved spectrum width estimator
« Improved correlation coefficient estimator
« Range oversampling processing
« Combining H&V autocovariance estimates for
Doppler velocity estimates

¥ NSSL Lab Review Feb 25-27. 2015



Summary of R20 Activities

Transferring Innovative Techniques to the NEXRAD Network

Research in Progress
« Combining autocovariance estimates from
different scans for DP variables
« Multi-lag estimators for DP variables
« Using differential-phase information to improve
the mitigation of ground clutter (WET)
« Pulsed-interference filter

¥ NSSL Lab Review Feb 25-27. 2015




Summary of R20 Activities

Transferring Innovative Techniques to the NEXRAD Network

Planned Research
« Wind turbine clutter mitigation
« Spatial reconstruction of censored data
« Ground clutter mitigation using spectral
decomposition of DP variables
 Artifacts removal and data quality improvement
using range-Doppler spectrum

7 NSSL Lab Review Feb 25-27, 2015



