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Abstract
In this paper, for the water tornado process in the surrounding waters of Shenzhen Airport in the
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morning of August 12, 2024, which was not reported in the operational forecast, the radar character-
istics and trigger conditions were detailed analyzed. It was found that the horizontal scale of the water
tornado was small with the level of 100 meters, and the intensity was weak, so the special character-
istic of hook echo in tornado should be recognized by the phased array radar. In addition, due to the
low vertical development height and cloud base height of water tornado, it is necessary to consider
the altitude for the radar design, and reasonably use different elevation scanning products to avoid
the occurrence of tornado features below the radar altitude. This process is triggered by the growth
of southwesterly in the weakly warm region, combined with the strong energy release to form strong
convection. At the same time, the low-level vertical wind shear exceeding 28 m/s and the bottom vor-
tex trigger the water tornado. In short-term forecasting, low-level vertical wind shear, relative helicity
and other indicators are difficult to indicate the possibility of a water tornado, but in the near-term
forecasting, we can focus on the upstream wind profile radar, which can provide nearly an hour in
advance, and carry out the imminent early warning in time.
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Phased Array Radar

Date: 2024 08/12
Time: 08:22:33

Name: CR
Range: 43km
Mode: rain
Resc: 30m
RDA: 25020
site: qruyutan
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Figure 2. (a) Guangdong radar puzzle at 06:30; (b) Shenzhen Qiuyutan X-band phased array radar at 06:23; the black triangle
is the location of Shenzhen airport, and the black circle is the tornado hook echo feature
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Figure3. (a) The radial velocity in S-band Doppler radar, the black circle is the position of meso-cyclone feature in water
tornado, (b) The radial velocity in X-band phased array radar; the black triangle is the location of Shenzhen airport
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Figure 4. The prediction of the low-level 925 hPa wind field in South China region at 05:00 on August 12 by EC numerical
model. The black triangle is the location of Shenzhen airport, and the black arrow and black arc are the low-level wind flow
and the position of the wind convergence

& 4. g XIE EC BUEERXT 12 H 05 BHEZ 925 hPa KA, BR=AHNRIIHIFMNE, Beafi5EaINZ%
HRESRRSNEAMNE

I 5()F I 8 H 11 H 20 B F X (45004) 2L R 2 BRR B e R 40, WS EEW LT g
JZ45, 500 hPa W 2T XIRE e M =0T 20°C, (K2 XS A B EFeds, K 8%8036°C, HmR

DOI: 10.12677/0jns.2025.132039 382 SR/ A=A


https://doi.org/10.12677/ojns.2025.132039

K, P

AR KT 365 K, AHRA R REILE] 2800 kg, AFSaNJ5A T SRt 7 AR RRI, &AE
FCHR TR PRSI 28080, Dyt p X R 2= LB R UL B 4] -

(a)  FERE45004 W= 20244708 J111 201 (b) ZGSZ SkewT-LogP 21Z11AUGR024

e N N R oo~ e e

20 [ e

250 C i x 4

300 |- 4

R fekm 4
400 . HE 3 5
- j; |
600 % < * ’ 3 - < s
700 S v yE - b=
9250 TTr X 10042 ‘ w’{( 2 Sren WA
1000 . AGL:66m~ —20 ~10 0 10 20 30 40 T/
2 0 g EC—fine Temperature (°C)

Figure 5. (a) The detected air sounding of Hong Kong Region 45004 Radiosonde station at 20:00 on August 11, (b) The air
sounding of Shenzhen airport at 05:00 on August 12 predicted by EC numerical model
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Figure 6. (2) The wind field detected by Zhuhai Wind Profiler Radar, (b) The wind field detected by Zhongshan Wind Profiler
Radar; the black box area is the period that 0~1 km low altitude vertical wind shear is greater than 10 m/s
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Figure 7. The wind field averaged by 1 minute on the ground in Guangdong Province, (a) 06:15, (b) 06:40; the black triangle
is the location of Shenzhen airport, and the blue vortex and arrow are the location and moving direction of the water tornado
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