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INTRODUCTION RESULTS

= Polarization capability of weather radar contributes to improvement of radar data quality control, advanced quantitative < Cases 1 : 12 July 2015
precipitation estimation (QPE), and development of hydrometeor classification. However, radar measurements suffered from the _
mis-calibration of radar system, this error leads to significant uncertainty in radar-based QPE as well as hydrometeor = Hourly rain rate <5 mm hr, Total rainfall Acc. : 26.9 mm (RNO1_Avg)

classification. ('”' D ZI | calibration bias )

In this study, we analyzed long-term variability of calibration bias Iin Z,, and Zy; measurements from S-band dual-polarization
radar to product stable and accurate system bias of radar.

= Method 1 : Zyx-Kp self-consistency
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= Two Z,, biases were derived based on the self-consistency principle between Z,, and specific differential phase (Kyp) and the of
direct comparison with simulated Z,, from two-dimensional video disdrometer (2DVD), respectively. Z, biases were calculated *
by using three approaches based on empirical relationship between Z,, and Zgg, vertical pointing measurements, and direct
comparison with simulated Z, from 2DVD.

| | + Corr==0.7
+ Corr < 0.7
¢ Mean near DZ >= 30 dBZ
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- Corr. <0.7 remove
- Mean Area DZ > 30 dBZ remove (attenuation effect)

<Time series of the Z,, bias according to calibration methods>
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16.04.07 0000-1100 15.7 18.2 14.0 16.10.07 1200-2400 11.6 13.7 14.9 = Hourly rain rate <5 mm hrl Total rainfall Acc. : 26.9 mm (RNO1_Avg)
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= Absolute calibration of Z,, ol oF : :
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= Method 2 : Comparison with 2DVD measurements TR, S
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Ferelly 7, celliamainon s Calculate Z,, bias : £ 1 g‘;‘t’toﬁf 'fg rn = However, the standard deviation of both Z, and Zy biases obtained from 2DVD measurements were relatively larger than other methods
" g ° ] — due to DSD variability in vertical, drop sorting, under—sampling problem of 2DVD
55— ear*] reTationship : ; = Stability monitoring of radar system is possible through analysis of calibration bias
H™4DR : oF :
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Zi estv Zor est CalCulation Z,i obs: Zor obs Calculation In this study, we examined calibration bias of Z,, and Z; according to different calibration methods during the period from May 2015
to October 2016.
l l' : = Apply threshold _ _
R v o > DZ>10dBZ, p,, > 0.95 = Asaresult, Z, mean bias : -3.28 ~ -2.72 dB, Z; mean bias : -0.03 ~-0.11 dB
bR Zpr calibration bias > Percentage of data > 80 %

» Z,, calibration bias
<Z,~Zpr Mean relationship flowchart> <Vertical pointing measurement> - Z,-Kp self-consistency : this method Is stable, however the number of data used for calculation differed according to rainfall cases.
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- 2DVD : Z,, calibration bias is affected by the precipitation system that passes over the 2DVD, and shows more variability compared
to Z,,-Kyp self-consistency method.

» Zpg calibration bias
- Z,-Zpr relationship method shows the smallest bias value compared to other methods because it uses the data of the microphysically
stable section (Z, : 10 ~ 20 dBZ)
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