N

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

JE R X —IRREL Y LH LIS 32 K A B LA HHIE

TEE T IMRRAT BREIET T R R

L entili A% 6, Jbxt 100089

2 HESEREAR K E R TE K E A=, b 100081

3 BRI TR WL, LAt 100089
W E 2016 4 8 1 7 HAALTGALEL M — IR BT RO MR S 1) AR B 7 [ % 80, F 5P S X
LR ERGIN HE, HALRRMLL, &b R X ILRORTE B KR A R b e e o
BEAKRA . BT 2 TR RS LR (D REERE =B RIFZRR KRR
2y 1SR 2 AN B TR BRI AR AN G I GRS T A AL 2 B A 2 4 ME 2k 5 B B
WX AL FRIL G A1 AT AN, BB R AR &, il A 1 2o B B VE AWK,
IRERREIX M rE Y e, & RO AR A A . (2) MERIA LIRS, ST SZ AR
NIAVRHIEIZh 1850 — ST Bt 5 R (4500~5000m), 53— AL TIRE ML
AU, PS5 X BT PO AR R 2 N o I SN UL 231 40 ol L2 i A0 A0 i 40 45 ik ST )
Ll R N 2 I = 1 NS i 1 ANGY B i P = e B = RN ) P
S LI S EX DI AR R P Y 9 o X — B IR R T A A R S T R R
DIARIAER, 3 B XTI K A o S _b o RO A JE S B R 45 2R, [ I 2 B M2 DR [+
RIS A S BB R K . SR M 2 AT K, Bl 3 B A B 2 S W ss, Fn &0
LRI IR IREITH =0 (30 MAAIEEHITE, Tl ZRRR v it 51 IR [X 2 B A B2 )
i It TERCT A AR T-8°C. JEREMUAE 1. bkm sy, HATHTA B op R B
BHE MRS ETEaneg, Bt 7R R X R RN, It B KU
R aLk o B P RUEEETH AR TR EXD)AL
MRS FE RS SCHRBR IR
doi:10.3878/j.issn.1006-9895.2005.19198

ek H A 2019-08-05;5 914 T H fi H 3

EE N HE, FENFRITHRAMEI . BN R IHE . E-nail: fyrd1234@126. com.
JBIEE MRS, BN FE R PIRBARF AR R TR ST . E-mail: sunjs@ma. gov. cn

HEhIEH EZRARISE (415750500, AZMEATIE (K% BHFED (GYHY201506006), H1 94 A%tk
BHIFRE £ R8T H  (UMKY201606) .

Funded by National Natural Science Foundation of China (41575050), Meteorological special funds for scientific
research on public causes (GYHY201506006), Central institute special funds for scientific research on public
causes (UMKY201606).


javascript:void(0)
mailto:fyrd1234@126.com

25

26

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59

60

61

62

63

64

The Organization Process and Thermal Dynamic Structure of a Squall Line in Beijing

Lei Lei"? Sun Ji-song? Chen Ming-xuan® Qin Rui® Jing Hao'

1 Beijing Weather Forecast Center, Beijing100089

2 State Key Laboratory of severe weather, Chinese Academy of

Meteorology Sciences, CMA, Beijing100081

3 Institute of Urban Meteorology, CMA, Beijing100089
Abstract A broken line convective system, appeared in the northwest of North China,
moved to southeast and collided with multi-cells in the plain of Beijing, and eventually
formed an organizational strong squall line. It caused local flash rain, gust wind and big
hail over Beijing area on Aug. 7, 2015. Based on multiple sources data, the analyzes
indicated that, first, the squall line formation process had three stages: The developing and
moving of broken line convective system in the upstream, the rebirth and consolidation of
multiple cells in the plain and the organization of the squall line after the upstream broken
line convective system crossed over mountains and merged into multi-cells in plain. During
the second stage, the local convection was triggered near the north of urban city by the
inhomogeneous temperature distribution together with local convergence; Corresponding
with the cold pool and the inhomogeneous temperature area expanded, the reborn
convection propagated toward south because of the southward intensified temperature
gradient; second, at the squall-line development stage, dynamic structure is characterized
by two strong inflows. One was the mid-tropospheric rear inflow at 4500 to 5000m height,
another strong inflow was at the squall line moving direction at low-level perpendicular to
squall-line orientation. The two inflows induced two separated vertical clockwise circles at
the former and behind the squall line. The vertical circulation in the front of squall line was
intensified continuously since the rear and front inflows enhanced together, corresponding
with strengthening vertical wind shear. This dynamical process induced the advantageous
ambient vertical shear for the squall-line organization, which also was a significant factor
for the squall-line rapid movement and development. After the rear inflow disappeared, the
frontal vertical circulation weakened and squall line dispersed gradually; third, for the
thermodynamic structure, a stronger cold pool appeared with the disturbance temperature
-8°C, depth 1.5km, when the upstream convection system merged into the multi-cells
system in the plain. As a result, upward motion was strengthened in the leading edge of
the B-mesoscale temperature gradient. It was favor to squall line intensifying and
developing. At last, a long gust front was induced with the strong squall line.
Keywords squall line, cold pool, B-mesoscale front, inflow, vertical wind shear
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Fig.1 The hourly position of the squall line from 1500 BJT to 2100 BJT on Aug. 7, 2015. (The contours
showed above 40dBZ radar composite reflectivity, and the colors correspond with time; Dash lines denote
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Fig. 10 a1-d1 are distribution of Beijing-Hebei-Tianjin combined composed reflectivity (dBZ), retrieved
wind vector (m s~!) and divergence (10~5s~1) at 200m by VDRAS; a2-d2 are the perturbation
temperature (°C, dashed line), the steam and the upward speed (Pa s~!, shaded) along the black line in
the left Fig.a1-d1 (a. 1629 BJT, b.1829 BJT, ¢.1905 BJT, d.1923 BJT)
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Fig.11 The conceptually dynamic structure model of the developing squall line on Aug.7, 2015.
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