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Abstract Based on the data from Doppler weather radar and regular observations, the characteristics of a
thunderstorm gale with the maximum instantaneous wind over 12— 13 grade occurring in the east of
Shandong are analyzed. It is a thunderstorm gale case under the influence of upper northwestern current,
and the lower vertical wind shear and high temperature lapse rate are favorable for the occurrence of it.
The mesoscale boundary convergence line constantly triggers new convection cells and eventually the
squall line structure comes into being. Features such as obvious radial divergence on surface layer
(velocity difference =35 m - s') or large radial velocity region ( absolute value of velocity =
29 m - s™"), MARC ( velocity difference =30 m - s™'), strong meso-anticyclone at middle level
(velocity difference=31 m « s™') and mesocyclone bottom height below 2 km are evident in the radial
velocity chart for the thunderstorm gale stronger than storm in the process. These characteristics are of
significant importance in disastrous gale detection and its early warning.
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Table 1  Actual situation of the wind stronger than force 10 gale
on 6 August 2017
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Fig.1 Synoptic chart at 500 hPa (a),700 hPa (b), and 850 hPa (c¢) & t-lnp diagram in Qingdao (d) at 08:00 BST on 6

August 2017

2 RFETHHE

VAR R9TiCPEN Rl ST S B VA R AR S
ARSI i A T XU fih e 1) R R AR IR B
Je2k. 6 H 15:50 FifJ& , A7 RS2 % i M T2 T 5
AR S RIS FAL (1 2a) , Z J& 10 2R fi L 7 1]
¥ 5l , A2 Bl F AW s (A8 Bt XU (1] 2b e,
LA DO) o 5 KB B2 W 5 MR Ol — i I, Ok
9. 9 #f B I A P17 it B = MBI
(TBSS) LR (18] 2i.j) o 16:43 ik 0. 5° A St
AT FFEE] B B — AT LR e R AR
VU [ AR 7 [T 30 (18] 2g) AR )38 B2 A B A
JOL (B 2h) o A [T e Ve DXV ™ A 1) v RUE 10 3¢
A2, 12 1) Y R E R P I A o R A
5, 17 48 B Je 7 4 [ 9 7R B fioh e % i o ik 2 (I
2b) o X AR 2 TG 2 ] I A G RO A R

TR 3 A R e (] 2¢) , IR A K34 28 1) 8
ARV AL T o XA 2 .3 S5z i N A 75
JEI A DO FHEAERT, 19:34 FiJ5 B R 1 3 14
138 (L 2d, 20 66 [ B IX3R) o AR [l 35 5% 5 3 1 B
SR, AR R R R K E 2 200 km [ RELR &
e, RERIE N T S IE S5 (] 2 f)  AHARTE B B 3
M P BB SR AE M A 10 el DL R RUR R, 6
H 21:50 fifJ5 e £ pg B it A S BB X, 7 H
00: 30/ 5 I ST 2%, JLBLHE 6 H 22.:40 i J5 #E A A
BARFRIEIX, O BLFE 7 H 00:20 R J5 52 Wi JE IR 4R 35
T8 IX,01:30 Hif 59859 L. MR ML MTE (6 H
19:00 HijJ5) £JHT-(7 H 01:30 {5 ) Jilt£y 6 h 30
min, £ @8 275 5 DL g I X R S (E] A 2 h 40
min , 75 X0 5 28 00 DL A6 X5 B[] KA 2 h 50
min, i T IO ARA W R REE AL, Tovk T4 43 1T e
AR NS AR B



24 TIRAGAE 2017 4 8 J1 6 H LA 5 L Al B R XU IR A 63
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Fig.2 Combination reflectivity factors at 15:50 (a), 17:48 (b), 18:41 (c¢), 19:34 (d), 20:39 (e), and 21:43 (f)& base
reflectivity factor (g) and average radial velocities (h) at 0. 5° elevation angle at 16:43 & base reflectivity factors at 9. 9°
elevation angle at 18:00 (i) and 18:35 (j) from Weifang Doppler weather radar on 6 August 2017
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Fig.3 Average radial velocities at 0. 5° elevation angle from Weifang Doppler weather radar on 6 August 2017 (velocities in Fig.3
are after dealiasing; a. 19:04, b. 19:22, ¢. 1934, d. 19.:46)
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Fig.4 Combination reflectivity factors at 21:01 (a) from Qingdao weather radar, average radial velocities at 1.5°elevation angle at
20:39 (b) and 21.:08 (c¢) from Weifang weather radar, and average radial velocities at 2.4°elevation angle at 19:52 (d) ,
19.58 (e) and 20;: 04 (f) from Qingdao weather radar (velocities in Fig.4 are after dealiasing)
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