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A Novel Physical Consistency-Based Calibration Tool for Polarimetric Weather Radar

1. Introduction

operational weather radars, especially within a regional or national network.

Recently, Enterprise Electronics Corporation (EEC) in Alabama, collaborated with the U.S.
National Severe Storms Laboratory (NSSL), have developed a novel automatic calibration method
(ACAL), which facilitates on-line calibration for S-band and C-band polarimetric weather radars. The
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3. Procedures of Data Processing

(d Attenuation correction

For C-band data, observed Z and Z,; need to correct the attenuation in order to estimate the
reflectivity bias. The attenuation correction can use various mature algorithms. Current study uses the
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Experimental datasets

monitoring with the bird bath mode.

4. Result Analysis

| Description
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(d  Variation of reflectivity bias estimation
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Right two figures give the scatterplots of
10 log(Kpp) versus Z for rain data
collected in Oklahoma: (left) S band and
(right) C-band.
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Left six figures show an example of
o i e o e dee o il e DWD MHP radar measurements (from
w | SRR ,4’?’ . i oo SBRREE = | |eft to right, top to bottom, are Z,,, Z,

A 35 il o S G = 2 e | ppy @y, W, and V) at 00:00:54UTC on
15 June 2015.
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different volume scans/radars. The blue lines indicate the variation of
estimated reflectivity bias and the green lines show the number of
available data points used for the data analysis. Subplots from left to
right, up to down, represent radars BOO, FBG, ISN, OFT, TUR, EIS, and
MEM, respectively.
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where Z_1) is the measured reflectivity in the it" gate in rain, Z,;! is the measured differential

reflectivity in in the it" gate, and K,,! is the measured specific differential phase in the it" gate. In (3),

f(Z,,)=10" (a +aZ, +aZ2

+a. 7> )
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(4)

The bias estimation applies the equations (3-4) and the data points processed and filtered out
following above procedures.

In equation (4), a,=6.70, a0, =-4.42,0,=2.16, a, =
a,=0.795, a;=-0.119.

It is noted that Z; is expressed in dB. The unit of Z_{) is dBZ and the unit of K,! is deg/km.

-0.404 for C band. For S-band, a,=3.19, a, =-2.16,
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results. Given the promising results from DWD radars, the propose reflectivity calibration method
could be a useful tool for real-time data quality control in polarimetric weather radar.
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