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Abstract: In order to improve the quality and application level of X-band dual polarization radar data, based
on the dual polarization radar quality control (dpQC) scheme from National Multi-Radar and Multi-Sensor
(MRMS) Quantitative Precipitation Estimation (QPE) System, a new quality control scheme (dpXQC) is
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designed for X-band dual polarization radar data. In this scheme, threshold discrimination of differential
reflectivity is integrated and some algorithm parameters of the original scheme are adjusted locally. The
main principles of the dpXQC scheme include the threshold distinguishing precipitation echo from non-pre-
cipitation echo is adjusted to 0. 9 when correlation coefficient (CC) of radar echo is used and those less than
0.9 are judged as non-precipitation echoes based on the statistical data; hail and the non-uniform beam fill-
ing region are identified by calculating the radar echo top and the location of the powerful echo area; melt-
ing layer is distinguished through the feature of CC around 0°C height of sounding data; radar echo whose
absolute value of differential reflectivity is larger than 5 dB is judged as non-precipitation echoes. The
scheme also includes the algorithm of spike filter, continuous check and speckle filter. The dpXQC quality
control scheme is used to do the test on the 5 Beijing X-band dual polarization radars, and the identification
effect of non-precipitation echo is evaluated. The results show that most non-precipitation echoes can be
filtered by the CC threshold. The residual non-precipitation echoes with CC larger than 0. 9 including the
stripe clutter, scattered clutter and the small-area clutter, can be removed by spike filter, continuous check and
differential reflectivity threshold discrimination. The precipitation echo with CC less than 0. 9 in the hail, the non-
uniform beam filling and the melting layer region can be protected from CC filter by dpXQC scheme; the statisti-
cal result reveals that the hit rate of recognition of non-precipitation echoes of the dpXQC scheme is 91. 8%
while the false alarm rate is 20. 8%, so it is better than dpQC scheme. There are two main reasons for the
high false alarm rate: one is that some non-uniform beam filling regions far away from the radar are not
identified by algorithm because of severe attenuation of X-band radar, and the other is that the location and
thickness of melting layer are fixed in every azimuth in algorithm, which does not accord with the actual
observation. These cause some precipitation echoes with CC less than 0. 9 to be identified as non-precipita-
tion echoes in the unrecognized region. Overall, the non-precipitation echoes can be filtered while most
precipitation echoes could be returned so that some professional work about the quantitative application of
X-band dual polarization radar can be ensured by the dpXQC quality control algorithm.

Key words: dual polarization radar, non-precipitation echo, correlation coefficient, melting layer
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Table 1 The time of rainfall process and the number of radar volume scanning from May to July in 2019
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(a) Zy before quality control, (b) CC,

(¢) Zy after CC threshold discrimination
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Fig. 6 Observation at Shunyi Radar Station at 0. 5° elevation at 22:29 BT 17 May 2019
(a) Zyu before quality control, (b) CC, (c¢) Zy after CC threshold discrimination

(The region in upper ellipse denotes the non-precipitation echo filtered by CC threshold discrimination,

and in lower ellipses denote the precipitation echo falsely filtered by CC threshold discrimination) ,

(d) Zy after hail region recognition

(The region in circle denotes the precipitation echo conserved by the hail recognition) ,

(e) Zy after hail region recognition and NBF region recognition
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Fig. 7 Observation at Changping Radar Station at 2. 4° elevation at 20:03 BT 5 July 2019

(a) Zy before quality control, (b) CC, (¢) Zy after CC threshold discrimination

(The white region in ellipse denotes the precipitation echo filtered falsely) ,

(d) Zy after CC threshold discrimination and melting layer recognition
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Fig. 8 Observation at Miyun Radar Station at 0. 5° elevation at 12:15 BT 13 July 2019
(a) Zy before quality control, (b) CC, (¢) Zpr, (d) Zy after Zpr threshold discrimination

39.69°Nf— 39.69° N =

3
39.69° N
4

COOOOOOOOOoOoOoOOO
O \O\O\O\O\O\O\O 0000~ Ll —

N=loRN [ LIPS N V)

3 'rfj/
116.19°E 116.19°E 116.19°E

B9 2019487 H 16 H 15:21 FFili g kb 0. 5% /A Wi 5
(a) R AEHIET Zu . (b) CC. (o) FE MG Zu
Fig. 9 Observation at Fangshan Radar Station at 0. 5 elevation at 15:21 BT 16 July 2019
(a) Zy before quality control, (b) CC, (c¢) Zy after quality control
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Fig. 10  Distribution of Zy after continuity check at (a)
Miyun Radar Station at 0. 5° elevation at 04:42 BT 26 May 2019,
(b) Fangshan Radar Station at 0.5 elevation at 15:21 BT 16 July 2019
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Fig. 11 Distribution of Zy; at Changping Radar Station at 0. 5° elevation at 11:54 BT 26 May 2019
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Table 2  Statistical result of quality control effect of
the dpQC scheme and the dpXQC scheme
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