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Abstract

With the data of micaps, automatic station, Doppler radar and satellite, a severe convective rains-
torm on May 17, 2019 in Langfang was analyzed. The results show that: the process is an after-
noon-vertical thermal convection in atypical circulation situation; the surface convergence line
and gust front are the triggering mechanism of the process; the 925 hPa thetase energy front is an
important forcing factor for the occurrence and development of the convection system; the sou-
theasterly boundary-layer jet provides sufficient water vapor for the development of convection.
The low-level cyclonic convergence and adverse wind area are beneficial to the maintenance and
strengthening of the storm.

Keywords

Severe Convective Rainstorm, Convergence Line, Thetase Energy Front, Adverse Wind Area

M ALRY— X EX R R IR S

F W, XX, H &K
JEYI ARG )R, WA Y
Email: lina_nuist2011@163.com

WekE H . 20194F9H5H; S HEM: 20194F9H19H; KA HI: 20194F9H26H

R

FlFmicaps. H3¥. £HHEE. DESTRX20194E5 5 17 H RS X — K BT BN RS2
TT. SRR RRIBRR—RKIERERFRES THFREEERXIL, MRS RN XERZK
HRRAAYLE], 925 hPa fseftBEXRAKBENRAARKERBUEE AR T, LFERERE
AN TR RRAE T R KK EE, RESRERES. EREXATRBEHERAMNE.

SCEF| AR, XA, VR TR RRYT— CGRXT AR RE R BT ], HERRL AR, 2019, 9(9): 779-789.
DOI: 10.12677/ag.2019.99084


http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2019.99084
https://doi.org/10.12677/ag.2019.99084
http://www.hanspub.org

U 25

K
WXTREN, WER, oseliBEKX, WRK

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

SRR R SR Y R B R E KRR —, YRR RN R BA BN O ARE, B
BEREZWI(5~6 AR AR AL KT B —REAA KBTI . R 7K
SR, RS A FE RN AR VR RO G AL T R, A A B R PR A
PRSI, BRI R SO Tt AR R RR 5 25 R Y i R BRI B 2%, 2016 4 6 A 10 HAEMER G
HEAT I SRR . BB VKSR RS, R 3.52 HAOANEREZ K, WiliNE™E, &
BN Z 0 e E, KA R TE AL 3515.23 A, BURTEM 2315.75 A, BEELFHIRILT 3126
Fiot. JERYES, 2000~2015 EJEDTEER U B UG A H 3 R O 1 RS VR SR | DA S AR R VR )
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R R St 7 3 [ 98 P D 3 [ 9 0 B4 I 43 BT A PR % 0 0 [ 9 B4k s T 7K 40 (814 HH 2005 4
5 H 30 BRI, RAEKHHMX PR SE, RESKEA T 2RAMEE 2R, KEE%
BAERE, EA TSI E WS 2 AR B A7 LR AR E 2 45 551 2 A R i 2% 1R AN 3
HEAE T REFER: I 2016 4 6 [ 13~14 H K ATE L ZR (0 — IR ML R A0 FEHEAT 255 40 #T
15 VO FR R AR AL TR T 50T BE P IR LR 52 A T 7= AR 1, b T b ROBE B A 2R R il R AN FR 8 e LR
TR LA R ABE TR AR X R R R 3 R b B i BAR R AR TR A 1 A e iR i s T
A TR TR AT A 28O0 SR R AR RS 4 AT, B, WA M e Mt AR AIE 0 5 % i
RAMTARBE AR T E IR LR, MREERWN. FH. KRFTSEHIR AR E K™ E N G5
ToHF 2 RAR , NSRBI IR 9 A (0 3 A ) R — 8 e e 0 9 R M T 4 e 7 T i )
BERANFAL[10] -
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2019 5 H 17 H A0 SI7 (8] )8R 377 o AL 50 X H B — 0 R Hh o i % B R A0S R . 17 H5IR 16 I
FIFEG, Yy B b pE R B SRR, R R DK R FEE R, ERRLEE) 18 H
IR 04 B /ity . FER XYY E Y 31.6 mm, AP RRy i X A AbEs . [ 22 spbd,  BASA I A KIS 5
ZHULF] 50~80 mm, = AIK] A 10~30 mm, HARMXZAE 10 mm PLF, HAWE 102.8 mm H
HUAE R S5 T X DU R o o i I R b i R X 21.0 /s, 5 F) 9 R, AT AR S EF LM, WX
BRKAIHE 171 /s, JE=E(ERL KT & A7, [ 22 5 BRI st 1c s i e K VK B4R
13 mm, HIE =3, T IXECKVKE BAE 8mm, HAABHRILE 1, & 1.
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Table 1. The weather phenomena from 16:00 on 17 May 2019 to 04:00 on 18 May 2019
F 120194 5H 17 H 16 B E 18 H 04 RIRSEL

3 =] R ] I 2z WX KiE M &S KIK

% T & (mm) 17.7 19.4 43.4 61.1 67.1 6.6 5.7 0 0
B KUK B A% (mm) 13 9 9 6 8 // // // I
B KR (m/s) 8.7 12.9 9.7 7.5 17.1 10.9 9.1 9.1 11.5

Figure 1. The distribution of rainfall, hail and high wind in Langfang from 16:00 on 17 May 2019 to 04:00 on 18

May 2019
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Figure 2. The hourly rainfall at each national station in Langfang from 15:00 on 17 May 2019 to 07:00 on 18 May

2019
& 2.2019 4 5 B 17 H 15:00~18 H 07:00 [EFif &k /N &R E

BAKRE, AREREEARKME. 2EtE. Rk, FKRRER, NBER P AR A% . 1
OCom B /K R S BT B L, A B BOBUK BRI g . K IR AL AR 7 S 4™ 5
XGRS B WA ER . WG, AUGRSRARTIGE R =T 273.7 ABUNE ., TOKEE
RAEYZ 9, BIELTHIRL 69.9 Ji T,
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850 hPa LLIRAE 3 gkg 247, AT E MR ILFE#, 925 hPa EATIEE, 850 hPa T-HALT 925 {52 F, |
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Figure 3. The circulation situation of 500, 700, 850 and 925 hPa at 8:00 on 17 May 2019
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AUGEFEA R T LA AT —Fh, R 2 — R AR SR IR 55 T B 90 I 5% W R RE [ 117

X B SR BB AR AORA S TR 17 08 IR KT 24 h F/RK URBEAT R, 7% 2 52— Bt Fk A 2
NI TR AR 3 T LAE B, — e R A TR v SR S A, 3 AE 30% AR, R G RN 4.17%.
Rmaps FIAERF 8 m R 39.51%, B4 iRt . BEWISREILTARAR AP RE S T 1 =t ELAA
XL AR I AT R 22, TR LR, BUE ™ oS T Rt S A S R KB R AE . a2 Ui,
R A B TR S 58 XA 2 R R ) R S5 R X 3, AN REAf D) T A A b I ) A 5
JE, A SR TR AR 52 75 0 568 6L I e 3 T A6 S0 B T PR 3T I

Table 2. The accuracy of numerical models and subjective forecasts

2. BERBERKIA TR AR

TR HERIZR (%) A FaRE EC R MOS 71k MOS Rmaps

— MR PR 10.64 4.17 34.43 10.64 28.51 39.51

17 H 08 Ik
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FREEAN W 7K VR Ak 2 B IR R AR I R ) B LS A, AAJER 7 LUV BRI TR (] 4), AKIR
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Figure 4. The vertical profile of specific humidity and vapor flux divergence from 20:00 on 16 May to 20:00 on 18 May
4.5 B 16 B 20 B4~18 H 20 BIELIR ARBEHEEERE
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Figure 5. The precipitable water at 20:00 on 17 May 2019 (unit: kg/m?)
Bl 5.2019 4 5 A 17 B 20 BREASAPEKEERLL: kg/m?)
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Figure 6. The T-InP chart of Beijing at 8:00 on 17 May 2019
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Figure 7. The fse of 925hPa at 8:00 on 17 May and the vertical profile of #se from 20:00 on 16 to 20:00 on 18 May
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Figure 8. The surface encrypted wind at 19:00 on 17 May 2019
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Figure 9. The reflectivity factor charts of 1.5° elevation of Beijing radar at different times
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Figure 10. The reflectivity factor charts of 0.5°, 1.5°, 2.4°and 4.3 elevation of Beijing radar at 19:54
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Figure 11. The vertical profile of reflectivity factor and Storm-Trend Product of Beijing radar at 19:54
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Figure 12. The radial velocity of 0.5°, 1.5°, 2.4° and 4.3°elevation of Beijing radar at 19:54
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Figure 13. The VWP of Beijing radar from 19:00 to 21:00 on 17 May
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