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Abstract

Tornadoes are intense, small-scale vortices caused by convective air motion. Using ground-based
single-polarization Doppler radar as well as dual-polarization radar data, a medium-cyclone iden-
tification algorithm overlaid with single-unit joint identification is used to identify tornado ex-
tremes using the correlation between the reflectivity factor Zy and the velocity V, and the spectral
width W. The single-unit joint identification algorithm uses the reflectivity factor Zy, the differen-
tial reflectivity Zpr and the differential propagation phase constant Kpp to perform single-unit
clustering using the DBSCAN clustering algorithm. For the radar data of the Funing tornado used
and the radar data of the Sanshui tornado in Guangzhou, the recognition results show that the sin-
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gle-unit joint recognition can effectively improve the recognition rate, and the recognition method
has reference significance for the early warning of tornadoes.
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Figure 1. (a) Radar reflectivity factor (ZH) plot of SA-band single-polarization radar in Yancheng on June 23, 2016 at 06:26;
(b) Velocity (V) plot of SA-band single-polarization radar in Yancheng on June 23, 2016 at 06:26
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Figure 2. Mid-cyclone identification map of SA-band
single-polarization radar in Yancheng at 06:26 on June

23, 2016
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Table 1. Identification judgments of different time periods using indicator correlation and mesocyclone identification
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Figure 3. Identified regions using indicator correlation
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Figure 4. S-band dual polarization radar reflectivity factor (a) plot, velocity (b) plot, differential reflectivity (c) plot, diffe-
rential propagation phase constant (d) plot in Guangzhou on May 9, 2016
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Figure 5. Results of medium cyclone identification algorithm
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Figure 6. Single-unit joint identification map (yellow markers are tornado areas)
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Figure 7. (a) Radial profile of the reflectivity factor at azimuth 319.8°, (b) radial profile of the velocity at azimuth 318.6°, (c)
radial profile of the differential reflectivity (ZDR) at azimuth 317.6°, and (d) radial profile of the differential propagation
phase constant KDP
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Table 2. Tornado identification effect evaluation table
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