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Abstract: In order to compare the difference of mesocyclone identifications between S-band dual polariza-
tion radar (SPOL) data and X-band phased array weather radar (XPAR) data, based on the SPOL and
XPAR and ground observation data, a small and medium scale weather process that occurred in Guangzhou
on 19 April 2019 is compared and analyzed. The results show that the identification algorithm used can
correctly identify the mesocyclone. The high spatial-temporal resolution data of XPAR can make up for the
lack of SPOL elevation layer, and more complete vertical structures of mesocyclones were observed. The
parameters in the identification results were more detailed than those in SPOL, which revealed the short-
term evolution of mesocyclone more accurately. In conclusion, compared with SPOL, XPAR has the ad-
vantages of longer duration, more fine vertical structure, larger difference between positive and negative
velocity extremum, and more detailed evolution with the whole weather process. This is conducive to the
detailed and in-depth study on the rapid development and evolution of mesoscale weather system.
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Fig. 2 The radial velocity PPI of SPOL at 3. 29° elevation angle (a, b, ¢) and
XPAR at 2. 70° elevation angle (d, e, f) in two similar time periods on 19 April 2019

(The black circle is the mesocyclone area, the same below)
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Fig. 3 The difference between extreme values of radial

velocity and vertical thickness at corresponding time of
mesocyclone Case A by SPOL from 03:42:01 BT to
03:54:00 BT 19 April 2019, and by XPAR from
03:41:20 BT to 03:55:10 BT 19 April 2019
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Fig. 4 The difference between extreme values of radial

velocity and vertical thickness at corresponding time of

mesocyclone Case B by SPOL from 03:54:00 BT to

04:00:01 BT 19 April 2019, and by XPAR from

03:53:38 BT to 04:02.:51 BT 19 April 2019
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Fig.5 Radial velocity (a, b, ¢) and vertical section of center azimuth at corresponding time (d, e, )
of mesocyclone Case A observed by SPOL at 3. 29° elevation at 03:42:01 BT (a, d),
03:48:00 BT (b, e) and 03:54:00 BT (c, ) 19 April 2019

(The black dotted lines in Figs. 5a—5c are the radial direction of the feature center of the mesocyclone,

and the black dotted lines in Figs. 5d—5f are the distance from the feature center

of the mesocyclone to the radar, the same below)
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Fig. 6 Radial velocity (a—e, k—n) and vertical section of center azimuth at corresponding time ({—j, o—r)
of mesocyclone Case A observed by XPAR at 2. 70° elevation from 03:41:20 BT
to 03:55:10 BT 19 April 2019
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Fig. 8 Radial velocity (a—d, i—k) and vertical section of center azimuth at corresponding

time (e—h, I—n) of mesocyclone Case B observed by XPAR at 2. 70° elevation
from 03:53:00 BT to 04:02:51 BT 19 April 2019
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Fig. 10 The CAPPI reflectivity (a, b) of mesocyclone Case B observed by SPOL
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Fig. 11  All 2D mesocyclone radial velocity maps identified by XPAR (a) and
SPOL (b) in 3D mesocyclone Case A at 03:47:29 BT (XPAR)
and 03:48.00 BT (SPOL) 19 April 2019

(The black circle is the 2D-mesocyclone area)
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Fig. 14 Same as Fig. 13, but at different times
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