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Abstract: This paper describes a quality control (QC) algorithm for reflectivity data of
dual-channel millimeter-wave cloud radar (MMCR) in different regions.The data for the research
from the 15 MMCR stations which were the first batch of MMCR to be approved for operational
use in China.The algorithm provides a method for automatically identifying the QC threshold
parameters for reflectivity(Z)and linear depolarization ratio (LDR), combined with filtering check
and continuity check, etc., which can effectively eliminate non cloud and non rain echoes.The
method is based on the distribution characteristics between the cloud or rain echoes and clutter in
the MMCR data. It classifies and labels the cloud or rain echo and clutter samples from the 15
stations in 2023. Based on the intersection points of the frequency curves of the two types of
echoes, the QC threshold parameters for reflectivity (Z) and linear depolarization ratio (LDR) for
each station can gets rapidly. By comparing the correlation coefficient, average deviation and root
mean square error of cloud heights calculated from the MMCR data before and after quality
control and radiosonde data at different stations and during different observation periods. The
effectiveness of the QC method is discussed. The results show that non-meteorological echoes in
the data can be effectively removed after QC, especially low-level suspended clutter. The
correlation coefficient with radiosonde-identified cloud base height increases from 0.47 to 0.91,
and the correlation coefficient with cloud top height increases from 0.80 to 0.87. That improved
that the calculated cloud heights after QC more reasonable. The data after QC can enhances the
consistency between the cloud height data of MMCR and radiosonde.

Key words: millimeter-wave cloud radar, quality control, non-cloud and non-rain echoes, quality

assessment
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Fig.1 Distribution of 15 millimeter-wave cloud radar stations
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Fig.2 Flowchart of the quality control method for reflectivity element
of millimeter-wave cloud radar
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Fig.4 The reflectivity data of cloud radar before (a) and after (b) quality control at Taiyuan
Station from 0:00 to 23:59 on July 3, 2024, and the observation of the all sky image (c) at 4:00
onJuly 3, 2024
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Fig.5 The reflectivity data of cloud radar before (a) and after (b) quality control at Tanggu

Station from 0:00 to 23:59 on July 30, 2023
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Fig.6 The scatter plots of cloud base height (a, b) and cloud top height (c, d) calculated by before
(a, ¢), after (b, d) QC of cloud radar reflectivity and radiosonde
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Fig.7 Time series of cloud base heights and cloud top heights of reflectivity data for cloud radar
before and after QC relative to radiosonde data calculated.

(a) sample size, (b) relative deviation, (c) root mean square error, (d) correlation coefficient
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Table 2 The comparison results of cloud base heights between reflectivity data of cloud radar

before and after QC relative to radiosonde data calculated

FEMmE (km) B % Ga) HRFRH A KR (4
s o B A R FEEGE BT B A JREEHIAT  BTEEE REERET R
51243 -1 -0.36 1.9 1.13 0.74 0.88 89 160
51628 -1.73 -0.55 3.07 1.09 0.46 0.9 109 171
51839 -1.1 -0. 36 2.21 0.86 0.59 0.91 123 201
52533 -0.73 -0.39 2.19 0.89 0.59 0.93 112 187
53463 -2.38 -0.6 3.54 1.09 0.29 0.91 76 103
53772 -2.59 -0.25 3.87 0.94 0.36 0.93 119 128
53845 -2.6 -0.45 3.73 0.91 0.32 0.94 133 155
55664 -0.42 -0.02 1.08 0.91 0.77 0.9 55 63
56137 -0.65 0.07 1.74 1.00 0.58 0.85 121 167
56146 -0.68 -0.15 1.29 0.84 0.73 0.91 113 178
56173 -0.56 -0.11 1.34 0.83 0.75 0.92 120 151
56312 -0.6 -0.28 0.88 1.06 0.83 0.86 92 122
56651 -1.09 0.26 1.96 1.28 0.59 0.88 49 85
56964 -3.48 0.59 4.65 1.54 -0.14 0.84 61 40
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Table 3 Same as Table 2,but for cloud top heights

P ZE ()

Wiz (a)

LIRS

FAYE (1)

i JREEGRT REESE R JRE A REEGRT FEENE SRR SRS
51243 -1.02 -0.89 2.15 1.94 0.89 0.89 143 191
51628 -1.04 -0.87 2.34 1.65 0.78 0.87 131 198
51839 -0.81 -0.6 1.97 1.58 0.73 0.81 135 211
52533 -0.86 -0.85 2.02 1.71 0.72 0.79 144 206
53463 -1.54 -0.83 2.94 1.7 0.68 0.89 123 141
53772 -1.19 -0.85 2.43 1.83 0.81 0.85 155 154
53845 -0.85 -0.75 2.09 1.52 0.86 0.91 197 215
55664 -1.1 -0.94 2.09 1.91 0.77 0.77 88 65
56137 -1.07 -1.18 1.8 1.72 0.87 0.88 170 187
56146 -0.89 -0.85 1.81 1.66 0.84 0.87 193 240
56173 -0.98 -0.9 2.02 1.57 0.76 0.87 210 212
56312 -1.51 -1.22 2.41 1.82 0.75 0.89 173 148
56651 -1.19 -0.99 1.98 1.53 0.87 0.94 96 104
56964 -2.34 -0.78 3.64 2.15 0.73 0.74 112 44
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