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Abstract: The radar data of Haikou dual polarization Doppler during the tornado processes in Tunchang
County and Danzhou City of Hainan on 29 August 2019 are analyzed. The tornadoes occurred in a convec-
tive storm in the typhoon rain belt about 370 km to the right of Typhoon Podul. Both tornado occurrences
were related to the mergering of the storms. One occurred at 12 min before the mergering of the storm
cells, and another occurred at 5 min after the storm cells merged. The merger of the cell led to enhance-

ment of the storm reflectivity with the storm height increasing, and the cyclone in the storm strengthened
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rapidly. Tornadic vortex signature (TVS) was detected during two tornadoes, and the time of detection of

TVS was 27 min and 5 min earlier than the time of the tornadoes. Corresponding to the position of the

TVS before the tornado occurred, the correlation coefficient (CC) value did not change. When the tornado

occurred, the CC value of the position of the TVS suddenly decreased to below 0. 8, and the low-value of

the CC continued for more than 20 min after the tornado occurred. Both tornadoes had the rear storm cells

merged. The tornado occurred at the rear of the main storm cells at the junction where the two storm cells merged.

Key words: storm cell mergering, dual polarization feature, co-polar correlation coefficient, tornadic vortex

signature (TVS), tornadic debris signature (TDS)
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Fig. 1 (a) Typhoon Podul moving track from 02:00 BT to 19.:00 BT, (b) Haikou radar

reflectivity factor product at 0.

5° elevation (R20) at 03:01 BT 29 August 2019

(Red triangle is location of Danzhou tornado, yellow arrow is moving direction of the tornado,

red dot is typhoon location, red arrow indicates motion direction of typhoon)
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Fig. 2 The moving path of the storm cell X4 on 29 August 2019

(The part with reflectiveity factor less than 50 dBz is filtered out in the figure)
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Fig. 3 Storm cell X4 trend products on 29 August 2019
(a) Tunchang tornado, (b) Danzhou tornado
(Yellow line is the height of the storm’s center of mass, purple line is the height of maximum reflectivity,

white line segment is the storm top and bottom height)
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Fig. 4 Mergering process of Tunchang tornado storm cells expressed by series of Haikou radar refectivity at

(a) 03:01 BT, (b) 02.:55 BT, (¢) 02:49 BT, (d) 02:44 BT 29 August 2019

(X4, C7 indicate storm cells, black circle indicates mesocyclone, the same below)
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Fig.5 Same as Fig. 4, but for Danzhou tornado at (a) 04.04 BT, (b) 03:58 BT, (¢) 03:52 BT, (d) 03:46 BT

(N8 is storm cell, black inverted triangle indicates TVS)
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Fig. 6 Haikou Radar RCS products for volume scan at

(a) 03:46 BT, (b) 03:52 BT,

(c) 03:58 BT, (d) 04:04 BT 29 August 2019
(The cross section passes through

the center of the cell X4 and the cell N8)
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Fig.7 The storm tracking information (STID) products of Haikou Radar
at (a) 03:46 BT and (b) 02:49 BT 29 August 2019
(Red dotted line represents the correction of the

movement direction of the storm cell N8 in Fig. 7a)
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Table 1 Tunchang tornado and Danzhou tornado storm TVS characteristics on 29 August 2019
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