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Abstract: The formation and evolution of the supercell that happened in Chengdu on 7 August 2016 were

discussed. Based on Chengdu Doppler Weather Radar., wind-profiling radar. and densely laid-out automatic
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station observation, the contributing factors of the meso-anticyclone were studied in this paper. The re-
sults are as follows. The meso-anticyclonic supercell was formed under the northerly airflow in the west of
the upper cold vortex, with strong cold advection in middle and upper levels. The convective instability
energy (CAPE) reached 5029.7 J « kg™ ', the temperature difference between 500 hPa and 850 hPa was
29°C, and the wind shear vector difference between 500 hPa and 925 hPa was about 16 m + s~ ', The
sounding as a whole took on the shape of a bell mouth, in which the upper level was dry and cold while the
lower level was warm and wet. The existence of lower-level inversion was conducive to energy accumula-
tion. Thunderstorms were triggered by westward winds under the forced uplift of Longquan Mountains,
while downward flow produced cold outflow and triggered new cells continuously on the north side. Thun-
derstorms and new cells merged into supercell. The meso-anticyclonic supercell storm was accompanied by
the echo characteristics such as low-level strong convergence, meso-anticyclone, rear inflow, rear inflow
gap, vortex couple, etc. The formation of meso-anticyclone in S1 supercell storm was formed via merging
the lower and middle levels. For low-level meso-anticyclones, small eddies were generated when thunder-
storm and cells merged. The baroclinic vorticity was caused by the intrusion of dry cold air and warm wet
updraft, which caused convergence to rotate. Thunderstorm developed strongly under strong convergence,
and strong upward motion caused vertical vorticity to stretch, increasing rotation. For mid-level meso-anti-

1, which was be-

cyclones, the horizontal vorticity in the height range of 3—4 km was about 1. 2X107% s
neficial to the formation of horizontal vortex tubes. Vortex couples were generated under the strong up-

draft and downward airflow. The anticyclones were developed by counterclockwise rotation of mid-level

and high-level winds.

Key words: meso-anticyclone, supercell, rear inflow, echo characteristic
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Tablel Environmental factors in Wenjiang Station during 6 —7 August 2016

e/ A, H.m CAPE/(J - kg ') K/C SI/C Tss50-500/ C  Bses00—s850/ C Osess0/ C OCEEE/m —20CEHE/m
8.6.20 3996.5 39 —4.36 28 —15.3 83 5148 8353
8.7.08 298.6 43 —5.82 29 —24.1 84.8 4946 8373
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Fig. 1 Geopotential height (blue line), wind and
temperature (red dashed line) at 500 hPa
at 08:00 BT 7 August 2016

(Red rectangle is the major impact area of this process)

250
300

400

500

600
700

850
925
1000

150

200
250
300
400

500

600
700

350
1000
—20 0 20 40 60 80 100
T/°C
B2 201648 H 7 H 08 WHRVL () =25 A £k
(b0, F1 0, R4 3 B 2k
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Wenjiang Station at 08:00 BT 7 August 2016

2 IS EREE A

2.1 ERELEITEMR

2016 4£ 8 F 7 H 15—18 I BLHB . 75 B 37 3% *f
NSRS N TDRNE 8 R I N D G T N W
A% I g AR A 1B 3 T, B0 18] 22 A SR I 2 A
I A T 2 K [A) 9 4 45 Kk L Hoh S1.S2 TR &
&R IE) 43 500 1) LA O 45 AR AR L IRSE SR R R R
MR PR VKB R, ST F R AE 15:50 JB ik
(i rp AT R 2R 35 min, S22 Y T RCRUIE
16:30 Fh IR, FF L iF [A] &y 15 min, S2 8 2 HL K
Jo R RE RS ST 55, 5 30 32 BEER R A i i 4 Ak S1
PEAT AT . 14:56 1644 ELPEHRA 2 475 28 H iAo
A= (B 3a) Bl 5 MR & 9, 15: 16 78 H A A 3 4
MRk JE (B 3b) , H AR 4k SE A . 15:35 R e h
I Ry i R # A STCE] 3¢),15:50 ST AL Ay 2 ik
BrE (B 3d) AR p R S 5 G B B A R A
I 16:40 JE K S2 5% % (Bl 3g) ,Bifif5 S1.S2 &
0y 0 5 a0 b A TR R AR P R LY
] {545 K JEE

2.2 ERMRBRAMESEH

T E AR 1Y ik R TR A b R S R R
JIU% 5 CE AL FPN AR K L 2008 5 AT /1N & 55 2006) , 4
A 7R 1446 FEJ8 55 10 koS M) 22 43 o BRI H7
IR FAE(E 40, & Hui N 14 BRI 4~6 m
o s VPR PG XCCIEL 4b)  HTE XS R SR L Bk GE
I 422 300 7 B 1L KOG O 7 AU ) 5 28 5 38 45 T firh kTR
. BfJEFE e R E e e R 3 A AR A 3
AR BB I G VR (EIRg) . 15:06 T2 T
SEA A IF . B R BR B It 60 Bz, B KR ST R E E
K 6 km, £77E B 2 A9 8] 3 B TR (& 4d) .5 min J5
CE A EN L R R A N G 3R B N )
2 km £ (] de) , T 2 000 1 PR % 7 A 5 1Y
U AT /N AE 20065 77 55746 ,2009) , = AL4H
i 0 KU AE 15210 Fl A 7 XU o i B R, 152 20 JRL
PRIMIRZE 6 m o s (& 4b), 7 BB 0P T
PR U A b TR A B X T 4 A S AE 152 00



1366 G

% 546 4%

dBz

3 2016 4F 8 1 7 H pUARTE ik 3. 4" M S 4T R
(a)14:56,(b)15:16,(c)15:35,(d)15:50,(e)16:10,(0)16:25,(g)16:40,(h)16.:54,(1)17.24
Fig. 3 Chengdu radar reflectivity at 3. 4° elevation at (a) 14:56 BT, (b) 15:16 BT, (¢) 15:35 BT,
(d) 15:50 BT, (e) 16:10 BT, (f) 16:25 BT, (g) 16.:40 BT, (h) 16.54 BT, (i) 17:24 BT 7 August 2016
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Fig. 4 Surface wind and reflectivity from 14.:00 to 16:00 BT 7 August 2016

(a) surface wind at 15:00 BT, (b) surface wind evolution at Jintang and

Sanxingzhen stations from 14:00 to 16:00 BT (unit: m+s '),

(c) reflectivity at 0. 5° elevation at 14:46 BT, vertical cross-section of

radar reflectivity at (d) 15:06 BT and (e) 15:11 BT
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Fig. 5

Reflectivity and vertical cross-section of supercell storm S1 at (a, e) 2.4°, (b, ) 3.4°, (c, g) 4.3°,

(d, h) 6.0° elevations at (a—d) 15:16 BT and (e—h) 15:20 BT 7 August 2016,
(i, j) reflectivity along the dotted lines i and j in Fig. 5f at 15:20 BT 7 August 2016
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Fig. 6 Reflectivity at 2. 4° elevation (a—d), radial velocity at 3.4° (e—h) and 4. 3° (i—1) elevations
at (a, e, i) 15:20 BT, (b, f, p 15:25 BT, (c., g, k) 15:30 BT, (d. h. ) 15.:35 BT 7 August 2016
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Fig. 7 Radial velocity at (a, e, i, m) 2.4°, (b, f, j, n) 3.4°, (c, g k, 0) 4.3% and (d, h, I, p) 6.0° elevations at
(a—d) 15:40 BT, (e—h) 15:45 BT, (i—D 15.50 BT, (m—p) 15:55 BT 7 August 2016
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Fig. 8 Reflectivity and vertical section at 1.5° (a, ¢, e, g) and 2.4° (b, d, f, h) elevations at
(a, b) 15:40 BT, (c, d) 15:45 BT, (e, {) 15:50 BT, (g, h) 15:55 BT 7 August 2016;

(i, j» I, m) vertical section of reflectivity along dotted line in Fig. 8a (1), Fig. 8¢ (j),

Fig. 8e (j), Fig. 8g (m), (k) vertical section of velocity along dotted line in Fig. 8c
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Fig. 9 Distribution of maximum velocity
difference of convergence and

anticyclones from 1.5° to 9. 9° elevations
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