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Abstract Using the reanalysis data and WRFV3.6.1 model, the EF2-level tornado
process which occurred in Sanshui District, Foshan City on the morning of 17
September 2018 was simulated at a 49m resolution in this paper. The structure of
tornadic supercell and low-layer tornado-like vortex (TLV) are analyzed Using the
mode data. Shearing wind helicity is introduced to diagnose the dynamic reasons for
the formation of TLV. The results show that the tornado was produced by a supercell
in the spiral rainband of typhoon Mangkhut. The supercell had the typical
characteristics, such as hook echo, inflow notch, bounded weak echo region, and
overhanging echo. The overshooting top, anvil and wall cloud can be seen on the
vertical cross section of hydrometeor mixing ratio; The vertical circulation in the
supercell is formed by updraft (UD) , front flank downdraft (FFD) and rear flank
downdraft (RFD); TLV occurred between the low-level UD and RFD; The inside sank
while the outside rose during the mature stage of TLV; The diagnosis of the vertical
vorticity equation indicates that the torsion term was more critical to the strengthening
and upward spread of TLV during the developing stage, while the stretching term
dominated the changes in TLV during its mature stage.

Key words tornado, supercell, tornado-like vortex, the torsion term, the stretching

term
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Fig.1 The ERAS analyzed field at 0100 UTC 17 September 2018 (a) Wind field (arrow, m/s) and
horizontal wind speed (shaded,m/s) at 200 hPa; (b) Geopotential height field (contour and shaded,
dgpm) and wind field (arrow, m/s) at 500 hPa; (c)Relative humidity (shaded, %) and wind
field(arrow, m/s) at 850hPa; (d) Sea level pressure field (contour, hPa) and wind field (arrow, m/s)

and divergence(shaded, s'!) at 10m. The red dot shows the location of Foshan
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m/s) and 30dBz radar reflectivity contour. (a) 0207 UTC; (b) 0208 UTC; (¢) 0210 UTC; (d)
0212 UTC; (e) 0218 UTC; (f) 0229 UTC
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Fig.7 Zonal-vertical cross section of 49m resolution simulated hydrometeor mixing ratio(shaded, g

* kg'!) and wind field(vector, w*15, m/s) through the hydrometeor mixing ratio center at 240m.(a)

0207 UTC; (b) 0212 UTC; (¢) 0214 UTC; (d) 0217 UTC; (e) 0218 UTC; (f) 0230 UTC
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Fig.8 49m resolution simulated relative vorticity at 240m (shaded, s') , wind field at 240m (arrow,
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Fig.9 49m resolution simulated relative vorticity (contour, s™' , contour interval is 0.08 s-') and
vertical velocity (shaded, m/s), and at 240m. (a) 0208 UTC; (b) 0210 UTC; (c¢) 0211 UTC;
(d) 0212 UTC; (e) 0218 UTC; (f) 0224 UTC
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Fig.10 The northwest-southeast cross section of 49m resolution simulated hydrometeor mixing
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Fig.17 Conceptual model of TLV derived from simulation results
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FERAA X AEHFTE TLV R, S PFOR, mEESE Fa RIS &S,
(4) VR JE T7 FR IR T 7K P TiR EHL ARG DAy 308 T TR R 5 P o e R o ik
FEXT T BRI DTk, $87R T TLV RAERJE MO FE . IR B2 7 R 12 4y
P, WIGa R BORI R R B, TLV fERBEE FEVE R R, it 5~ ER R,
FC b 2 T 5 T S B I T S RISE R, X TLV [inas BRSO iR
FABYBL, TLV AER R UT AR E T 0 2 B F B v B 1) P T L D7 e iR PR T 2 3 3
PRI R R IE. koA, £5 7 TLV FSRERTEARAL, HLE 100 2
SSIFIEIVER : JRESHT B, TLV I S TH B B8 ES 20 B A K
ARSI, T A XU FI 2 A e 5 (1 TLV R4, TLV BN E . #
AN iy SRR AN S R84 o AL o AR AN H 1R 0 A5 B R AR 25 A R AIE 5 i 57 2
55 (2019) 15 H AR ARSI LUBUE L, A0 BRI ZE S E T, K
SR BOGER AN IE R GIE AL S5 IEAE , R IR T RS Wi o 7 2K et
e TLV 3R ATES AR, #oR 1 h e e T ot 12 o i S 2R H
FEVLAETR TR, S 0OE 5 R BN B TS 3 o P 365 5] 10 P E 2 L7 )
Fifl (G545, 2008; Mashiko 25, 2009), ASCHE H TLV B i O TRHB 2 i
I A ) BB N, HAR RPN TLV M EAT )30 R U, A58 BT 44,
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	龙卷是强烈旋转的空气柱，通常与超级单体风暴（supercell）相联系，其空间尺度小、生命史短暂、破
	数值模拟的引入，使得龙卷的研究更为精细化、机理化。Klemp和Rotunno（1983）、Rotun

