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Abstract: Based on the principle of the melting layer detection algorithm (MLDA) from National Severe
Storms Laboratory, some detection tests are carried out using S-band dual-polarization radar volume data
from Jinan and Qingdao radar stations in July and August 2020. According to the test results, some im-
provement measures such as radial continuity check, increasing the range of scan elevation and adjusting
the threshold of total radar bin number for identifying the melting layer are integrated into the MLLDA, and
the recognition effect of MLLDA on the melting layer before and after improvement are compared and the

conclusions are as follows. The melting layer could be identified by the MLDA, but the mean absolute
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error of the top height of the melting layer is large and the melting layer bottom height is too low. After
the radial continuity check is integrated into the MLDA (MLDA-R1), the mean absolute error of the top
height of the melting layer gets smaller obviously, the temperature of the bottom height and the thickness
of the melting layer are within a reasonable range, but the number of the test not having detected the melt-
ing layer increases markedly. On the basis of the MLLDA-R1, 3. 3° elevation is added to the scanning area
(MLDA-R2) and the threshold of total number of radar bin for recognizing the melting layer is adjusted
(MLDA-R3). Then, the number of the test not having detected the melting layer is significantly reduced,
and the identification effect of the height information of the melting layer is improved. Some areas contai-
ning precipitation echo and non-precipitation echo could be falsely detected as the melting layer by MLDA
after improvement so that the recognition effect of the melting layer is influenced. In general, MLDA after
the improvement is more applicable to S-band dual-polarization radar in China and it can be utilized to sup-
port the radar hydrometer classification and quantitative precipitation estimation.

Key words: dual-polarization Doppler radar, melting layer, melting layer detection algorithm (MLDA),
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Table 1 The time of the verification test in 2020

il 55 i (8] (- B -1) /UTC Ul Ao 55 1 (8] (- B -1) /UTC il 25 o 55 1 (8] (- B -1) /UTC
79531 7-02-12.02.37 79531 8-11-23:58:17 79532 8-05-12:01:11
79531 7-02-23:58:39 79531 8-12-23:59.:57 79532 8-06-12:01:42
79531 7-08-23:57:41 79531 8-14-23.57:47 79532 8-06-23:59:56
79531 7-11-12.01:43 79531 8-19-23:59:59 79532 8-07-11:58:35
79531 7-19-00:00:06 79531 8-20-12:01:26 79532 8-08-23:59:36
79531 7-22-00:01:39 79532 7-02-23:59:35 79532 8-12-00:02.44
79531 7-22-12.03.07 79532 7-12-00:02.23 79532 8-13-11:58:09
79531 7-26-00:00:48 79532 7-18-23:59:57 79532 8-14-00:02:30
79531 8-01-11:58:43 79532 7-22-00:00:53 79532 8-14-12:00:47
79531 8-01-23:59:14 79532 7-22-11:59:50 79532 8-19-12:01.06
79531 8-03-12:00:21 79532 7-31-00:00:35 79532 8-21-00:02:32
79531 8-05-00:02.37 79532 7-31-11:59:20 79532 8-26-00:01:19
79531 8-05-23:59:19 79532 8-02-00:00:46 79532 8-26-11:59:55
79531 8-06-11:57.17 79532 8-04-00:00:01
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Fig. 1 Statistical frequency distribution of Zpg in
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23:59 UTC 8 August 2020
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the thickness of the melting layer retrieved from MLDA for every test
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Fig. 4 Distribution of (a) CC, (b) Zy and (¢) Zpg from Jinan Radar Station
at 4. 3° elevation at 23:57 UTC 14 August 2020

(The black dotted box respresents the region of the falsely identified melting layer, the same below)
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