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Diagnostic Analysis of a Tornado Event Associated with
the Squall Line in Tongxiang, 12 July 2014

Fan Yufen', Chen Zhengyu', Yang Dongchen', Pan Shixiong’

(1 Tongxiang Meteorological Bureau of Zhejiang, Tongxiang 314500 2 Jiaxing Meteorological Bureau of Zhejiang,
Jiaxing 314000)

Abstract: On July 12, 2014, a squall line formed across Tongxiang, Zhejiang. Strong gust winds appeared in Yuanfeng and Jinniu
villages and resulted in human casualties and property damage. Through the survey of the disaster, the analysis of environmental
conditions and echo characteristics on Hangzhou and Huzhou Doppler weather radars, it is shown that a tornado was produced by
a strong cyclonic circulation which had developed associated with the squall line. The strong cyclone occurred in the forefront of
the convex portion of bow echo below 1km. The increase of the best convective available potential energy (BCAPE) and storm
relative helicity (SRH), and the decrease of lifting condensation level enhanced the likelihood of tornado. The strengthening and
sinking of southwest jet together with the mid- and high-level cold air helped trigger the storm.

Keywords: squall line tornado, disaster investigation, environmental background, Doppler weather radar

0 57

20144E7 H12H19—211F, HITTHIN . 5524 —
WL R 55, Aok 7~9 L bR R, 6 I 2 T AT
PR R o AR YR I TR K S RN 4 BT R
B, B ) R H IACINRAD/S A H 5 2 ) 7~
s W AE (MD L 591X (WERD « EAE e
FRAE (TVS) S5 HE R e KT M 0 7 e i oS
HAEAE AR R IR R G, MRS 2 AR IR R 4
vhy K A E OO UK, 5%~20%
P A e . BRI, R TR
% GEREED LL SRS A B A R4 A5
SR HFG T Bk 4G BEFECR AR )Z (0~ 1km) HEEH K

KASE - 2015456 A 17 B ; 5= BH : 2015F9 A 19 A
F—4# : LR (1962— ), Email: 357194679@qq.com

Advances in Meteorological Science and Technology S&EHE#RE 5 (6) - 2015 | 13

DIAZ . 0~ 1km ) HE 5 A V)R, HaTtESS =
I, WA LA AT Re PR o e BRIV LV R Sk o A WY
WIS s R A, T H S5 M N Y ) B R AR

TrappZE G5 iR W], EBIN 2| R A e, KL
120% I Je s A AR S, T AR PRI 380 v A= i 0 2 25
HO T ASE S Tkm I 00N, et KAL) 440 %,
i H, AR SE T I, MR . H oy
FHEIEERE G R ERHEN N (TERER)E
HE R R R LD = (1) BRIF]
SRARIE: () BRINE AR DL B A, JE
L 2 b TR AN R O Tk

AR SR B R R M RO S e e, %o — W 4B
oA R I RREAT 3BT, 46 H v b s 1 X 4 Kk
FRZ W Eh I, hie B AT 6 oo e KA Jay b s R <
TOAR AN 53 BT TS o



j\iﬁéﬁs irv1 Me‘t S&T
1 RBEFR

BEXSARREAT, KFRRHRE, R
BN T8 P8R 2 2 DS AT . R
HIETCHEN . SN —Hr 2 G hLsgm, 10
UL ER K HAp ORI R SR R I — 4%
MAE60~150m. 42 P43~ Skm 50 KR KW, fEi%IX
WGV 3T Z AR BB, 402 (0] 55 2 2 4, Mok
TCFER2ABEH A, LAFET . ZRE iR, Bk
WA T — KSR EAEF 1 ~F2 i Je 6 K
2 WRERRAEMAH

X YR W 28 ok R 1 PR BT 3 LA WiV 2 U
KA R . 755725 500nPakh 26 RERE 35 2 1) N g Al
", U EAARE P R B S, 700, 850, 925hPa
HYIAEKE, 700hPai Ul W Bl mde e, 5884k
MHE AT E B, BRI EAF, 925hPa

PR b5 58 X DX S N R Ao

Xt R AN AN BRI S I H AN BRE i B 1K R SR
il A MU, T L3 e 23 BT 15 3 5 T 2% 0 R 0 2R R
WL KK UKREIEREE . 12 08 FI20H) K 3 Kk
A S RARE (AR AT (R, RIIKI

(K¥8¥0  BCAPE (FAEXHRARALRE) « SI (Wb
IKIEHD)  SWEAT (G RA M40 « LI (367

FREO  SST OAEMRIEIRED FAE12H080 ki
BI{H. H:ABCAPE. SRH (JAEMXIMENERE) « EHI
(REIRFERE) « BIC CIeAEmfEdasl . SSHEHE
200 B 534K, KT, BCAPEWIAN¥ES0H 5 i A,
BRI, B A & R . Horh
200 SRHIAF 7330, Ao REME. Sk b, &
Yk R, SRHFBCAPEFR BT «

THI2H208 BU SR e (D 08, HE

F1 20144£7 A12H08F0200 &35 # R E 347 BIE

P ]

Kigsy (k) EEMREERMCEE DRES KRMAMRLEE fAIEY SERSEAMER

HEREEE REREERH KNREREEHR

( BCAPE) (sl) ( SRH) (L) ( SWEAT) (EHI) (BIC) (SSI)
o8It 39 1200 -3 85 —4 320 0.6 —15 70
200} 8 3000 —3 330 —3 330 25 —30 90
X B >35 =800 < 00AOMEEE g >300 =2 <20 >55
ﬁﬂﬁm

KAREReR, KZEH /N, 500~850hPafy i
KIGPUR S RS AT E e RN, 22
VUSRI CEUBUNSEES ) , ZEIT M2 A W 4
700m BT 39 3 A e, T R TR A 1 6m/s. 4R
TFEEG: = B IRAE (<<800m) , A H) T F i it X
PR A o

e m w g w w w w0 w » _x N

RERNENE

: 58457 (K
144£07 12 H 208

250 \Na—y

“30C=—
~ B00 N

LN -20Cm—

- e 100 o~

80 =T0 =60 =50 =10 =30 =20 =10 T 0 20 y 0 C

E1 201447 812 H 20/ M 35 B X 45 E 1 B

3 ZTHFEIUM
3.1 HERHREKESHERIHIE

MAEAT R E B AN PIE (2 B, 1721
i, AR RGN R TEPEHE Y P AR

MR =M AN ZAREKEBT300km, K
R T5:1, AW KREL R . MBI d a4l
RSP, 18I 3043 2245 7R R 98 JCHRA
JoA L BRIRIF A N WV A, i v ] A
R, AL EHUR SR Oy o FR7R 2 KR R 9%
FRAESE 5 BRI Y, — KA MLk nT DA & 4 J LB
STEIRIE, A B TRl () 1) i RS 368 2 A A T
IS T P R % K IRUIX, IR 38 i ) T 3 KRG 44
19:36-19:59, WIM—Fa X BEL K e i omik (&
2a) , BEAEBCNRUUTIEST, LA TRl o s o ik
45~50dBz, b4/ 60~ 65dBzy Rl X
3.2 #miEERK B7 v 5k

ST B IS 1S AR s B P (EI2b) , AT B
R, B de T — A R, B 4 A Rl
FELZEAH 50, fE2 7 LAPERIELE J5 776 KA A H ik
I EE X, HCMEIA R —27m/s. 19:3952 90 K XX
P TN TR X TR g7, M A gk Kk
IEF24.6~27.9m/s, 1M 22 57 ) E IA PRI 2 1) B R
HZ M 24m/s .

BB S Bor, RO I, A e g S
BT, BIMEZE 5 Ml AT us i b (E2afi 8D
Jo BV A6 AR PG 5 1) 29 Skm,  ESEFTANIR (19:53F0

14 | Advances in Meteorological Science and Technology S&EH%#tR 5 (6) - 2015



a LB WTE
L R =ik - i

19:59) AL AR FEEE X, HA s,
M R AL RS2 K X A FB7E I iy (3)
PR B ik 22m/s. A IEB T4 L [ HB X X A
Ko EBEPR, sZm i AJLE LBl 5 9CHESE
B

Dk REH P &

il

wEEE £
s o
| & = L1.LF L as*
ED
Pr R i wRe
& ] L ]
BwrH ® Ty
1 £

E3 2014FE7H12H 200 R I A E XA S L HEER
HEER., B7BREREE

3.3 MM E X R EEEZHSIEIRA

RN TR IBAR P = S b (2D 5 19:53
B G, e 30 P A6 AW V8 7 1) A7 A6 A% 1) T BE R, AN (R
fi 0.6+ 1.0F12.0km) #BHEHTH], HBTHIXI N
2.0k g S5 3 J 50 5 1 e s AR e - o kKT
AR IE35~3Tm/s, AL RE20~27m/s, iR X
H10m/sLL b, APHIMAEE — AR, PR
/N Tkm, WA AT REAEAE RS
3.4 WM E XL EEEE RS

TEMI M B ISR B = (2.4°)  (Emg)
FE19:53 K X WM (1. 5kmi ) H— A
e, JEFHVURE T A R BT X, JEA R T8 A
W1, ARG T 1) RN R P SO R o b Ak B 9 M
IR 213 5km,  EE H I (R AR, T AR (L
BN N39~44m/s, U KN —20m/s, R
WA eSS AR E TS, B B T Ok 0 32km A B Bl
31m/s, BHIA A SE.

E2 M EX2015E7A12H19:53HEGREE (a) F1.5°FEEE (b) (EBAEEL)

Cover Story # & d& &

gk

4  RUEBZE

K S b 8 3 B U DX i M (R X P b
J7 W 35kmAib ) AR R CHE K DX 28 77 11 25km
b P KRR P (EARTELS) e dh, bR
e (1) TR AR Tkm i FE LA _E RS2 0 JE 10 V5 B
SR, NI 20m/s, FETE B AERTVE E SR
BNk, BEE RGNS, SUiH N E1.5~2km
BIEs  (2) FER B RAKER, 1000m = & T
P AR B XU 1A%, #E500~700m = B AL i)
B i B T e, MR BE UIAR I Kk, 1500m LA

5500 40.0
b lzs.o
5000 32,0
45001 28.0
- = 24.0
4000f e 7 = | 200
: o g 16.0
; 3500 _ o0
= 3000 8.0
= - 40
EE 2500 _EN X
2000 iy £t YELL IR Y T
- K o AT AT AT zi:;
1500 & i i i e = i cEr
mmu&k = o CREAStIA T EL
5%& %EExQ ; }” 295 ﬁ;m
I3 224F =t
12:24 12:06 11:48 11:30 11:12 10:54 10:36 10:18 10:00

B4 N EIEK T XL
2014%£7H12H ( #5#10:00—12:30)

8000
7500
7000
6500
6000| .
5500071
5000

E 4500}

24000

23500
3000
2500
2000

1500
1000
5001}

A §§§ i
18 13:00 12:42 12:24 12:06 10:48 11:30
BEMEIRKERERE

28 (-5 At11:30—14:00 )

.
L

0
13:54 1336 13
[#5
201457 A1

=

B\

Advances in Meteorological Science and Technology S&EH&#R 5 (6) - 2015

15



16

RESRE ULV

dvances in Met S&T
NSRBI (3) EHW R AR,
3000~5000m A PHIL SN, AL 2IE£]2200m
BiTs Ed B4R, TTLLE BREA B & & Rl b
(20:36—21:48) , KA EMIMESLRE, HBHE
P (4) 20:00—20:20, 3245500~ 800m 25
AT B v 5 500 B B e, i IR B T 2 ) P A
b (E5) , dERE R R A6 RS 5 R R IR, X
FaE E DA 12~ 16m/s, T HIEE Tm/s2E4, HT 5%
2 AR e 2k Ak I DX Al A5 X 25km, - 5 O AR FE I
LRSS, ORI R AR

JAJE £ 77 il R R 2 52 ) T R 45 A AT IR U I R
ik, VBRI R EERIIAERRAD, LT &
WEneR A OE R UL R m B RN, X
IRl 5 55 R GE 10 0 om n] 42 j T .
5 NG

1) Mgk B KRR RS B E— AR E
60km/hLL I, FrLAREZE = R A, SR, 420w
TACPSE P T b S R S R S P DT R TR IR 2% N B AR
B, EE AP ASE R IR S Y, R
L R AT AR K AT Re e, I Y 25 R ST B R A e 4
AT

2) XK AE m s TR, O
B AT AL e TR A O MBI 8 55 K XU TR PR AH
KIRH, #0THE A SRR (<1km) B, AAIT
FEME A=y KUBR S 7= it R W8 2 53 i =2 T XL 45 44
HRUF 7R, Y AR RS 1 E D) AR R
AN, LRSS ISR A R R T e R
RIEEN, BRIk . BB R AT A,

FPERTACE TR

3) KRKNE KRR, NIRRT HE, %
IS TR AR AR 0N . AR
X 300 2 TR T AR BORME 45 A7 (R BRI AT 3 A
I, T R A B A AR 0 (R R AN ANTR], ]
BUN IR RARZE RN

SEUM

[1] A, 4t 4 3K E FT304 A4 KB T4 B A 28, 38(3):
296-299.

[2] Schmocker G K, Pryzbylinski R W, Lyn Y J. Forecasting the initial
onset of damaging downburst winds associated with a mesoscale
convective system (MCS) using the mid-altitude radial convergence
(MARC) signature. Preprints, 15th Conf on Wea Analysis and
Forecasting. Norfolk, VA: 1996.

[3] Evans J S, Doswell III C A. Investigating derecho and supercell
proximity soundings. Preprints, 21st Conf Severe Local Storms (San
Antonio, TX). Amer Meteor Soc, 2002, 635-638..

[4] Trapp R ], Stumpf G ], Manross K L. Areassessment of the
percentage of tornadic mesocyclones. Wea Forecasting, 2005, 20:
680-687.

[5] Fujita T T. Proposed characterization of tornadoes and hurricanes by
area and intensity. Satellite and Mesometeorology Research Project
Report 91. Chicago, IL: the University of Chicago, 1971.

[6] Purdom, ] F W. Subjective interpretation of geostationary satellite
data for nowcasting. | Nowcasting. Browning K A. Ed. Academic
Press, 1983, 149-166.

[7] Przybylinski R W, Gery W J. The reliability of the bow echo as an
important severe weather signature. Preprints, 13th Conf On Severe
Local Storms, Tulsa. Amer Meteor Soc, 1983, 270-273.

[8] Przybylinski R W. The bow echo: Observations, numerical
simulations, and severe weather detection methods. Wea Forecasting,
1995, 10, 203-218.

[9] AN, BNRI, E5U.E &5 B E L R A TREASLEA
% #47,2012,70(3): 312-337.

[10] #/N, Sk, e, F 2 S RATREEL L4 M AL

T A KM B, 2006.
[11] K. LT & BA A KK AR R KA. RS it
2007, 8: 39-42.

Advances in Meteorological Science and Technology S&EH%#tR 5 (6) - 2015



