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orologica Sinica, 67(1) :133—146

Abstract Three supercell storms on 24 June 2004(0624), 28 June 2003(0628), 27 September 2002(0927) produced different
damages in Shandong province respectively, the scale and weather phenomena of storm 0927 were inferior to storms 0628 and
0624. The inner structure and evolvement of the three storms were analyzed in details based on the CINRAD/SA radar data in
the combination with weather charts. The results show that surface meso-scale convergence triggered release of unstable ener-
gy, which brought about severe convection. There were different evolvement characteristics on storm development stages.,
storms 0927, 0628 and 0624 displayed multi-cell propagation, single-cell evolution, and multi-cells mergence, respectively.
The storm tracks were similar each other, they were right moving supercell storms, i. e. moved at an angle of 30°—70° to the
right of the mean wind, at a speed of about 45% —70% of the mean wind speed. In the mature stage, the maximum reflectivity
height was at low level in storm 0927, middle level in storm 0628, and middle-upper level in storm 0624, respectively. Three
storms possessed almost all typical features of supercell storms: WER, BWER, and mesocyclone. An organized mesocyclone
began at the middle height of an updraft, it deepened gradually downwards and upwards, and became a typical mid-level meso-
cyclone with strong updrafts. The signatures of the vertical structure of airflows in three storms were similar, i. e. significant
convergence at low-level, nearly pure rotation at mid-level, and divergent rotation at upper-level. However, signatures of mid-
level horizontal airflows in three storms were different; at mid-level there was a single vortex in storm 0628, and a double-vor-
tex flow pattern in storms 0927 and 0624. The horizontal structure of double-vortex flow pattern is hard to be blown away by
environmental airflow, thus the storm could resist for a longer time-period relative to single vortex storm.

Key words Supercell storm, Mesocyclone, Inner structure, Double-vortex flow pattern
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respectively (“I" is the depth of the mesocyclone. “x" marks the height of maximum shear,

and the numerical aloft “I" gives the value of maximum shear (10 %s~!) in the mesocyclone)
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B 5 AR SR i AR
(a. 0927 R X 7 9 B R 43 B2 13:29.13:48.,14:01.,14:37.15:01; b. 0628 JRUSE . XF i 1Y B IR 43 B & 00:22,
00:34.00:46,00:58,01:16; c. 0624 KUE , Xt 17 (B YR 4350 & 12:11,12:41,12:59.13:05,13:18)

Fig.5 Temporal evolution of storm reflectivity for storms 0927 (left panels), 0628(central panels),

and 0624 (right panels) at time as indicated
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BWER

BWER

28"

K6 BgEAXE CR H RCS ™
(ar.az a3 as & 0927 K& 15:50 958 B 20 A S 4 % (CR) il BT W43 2l J il
25 2 0R5E 3 7 1) Y T B I T (RCS) o by (bz Jbs by J& 0628 JAUEE 0210 A& R4S
IV A PG B 7 1) I T B B 1) 0 I BRI 7S o e ves oo 0624 KU
14:14 WA RS R IE B F 510402 3 J7 0] W5 & BRI 2 Jy 1 9 3 B 10 7 D
Fig. 6 Vertical cross sections of reflectivity for storms (a, »b, ,c,;)along and (a, .b, .c;)
perpendicular to the storm motion at 15:50 BST for storm 0927, 02:10 BST for storm
0628, and 14:14 BST for storm 0624, and corresponding CR maps showing positions
of the cross sections (a; ,b; ,c;; and as ,bs ,c3) ,respectively
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4.3°

] 3 PPI
3°.6.0% b. 0628 K5 01.58, A48 % 1.5°.2. 4°,

4.3°.6.0°.9.9°.14.6%; c. 0624 JAUGE 1414, M ff 43510 0.5°.2.4°.4.3°,6.2°.8.5°.10. 05 BUHF 3k f B v S e B
Fig. 7 Radial velocity PPI maps at 15:50 BST for storm 0927 (left panels), 01.:58 BST for storm
0628 (central panels), and 14:14 BST for storm 0624 (right panels) on elevations as indicated
(Double-arrow marks the location of mesocyclone)
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TE RE: A BTN AT A CORE P &% » A )i 2 B ORe 1k
Jie e o SN Z P15 X GE AT T G o AN 2 W50 MR S fiiE XL
RIFLLYESF .

B8 gy th T 3 UK ZE LT B 1) HR 2 S 3 R A

T A
velocity
aliasing

Bl 8 27348 ) R S B PPT ]
(ap.a;. 0927 XU 15:19 3. 4° 2445 () 3 B Fn i B PPI, as . a,. 0927 X2
15:50 3. 4° 345 [a) 3 B FI5% BE PPL; by b, \bsy \b, & 0628 K%k 4. 3744
ﬁﬁ—% lﬁlﬁgﬂlﬁf}f PPI;ci . concs 0y j‘j 0624 m% 6. 2°¥i@ﬁé[ﬁj@f§7mﬁ§ PPD
Fig. 8 Relative mean radial velocity/reflectivity PPI maps on elevation 3. 4°at
(a;/a,) 15:19 and (a3 /a,) 15:50 BST for storm 0927, on elevation 4. 3° at(h, /b,)
01.58 and (b;/b,;)2:10 BST for storm 0628, and on elevation 6. 2°at (¢, /c,) 13.52
and(c;/c,)14:14 BST for storm 0624, respectively
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