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7R X RO ER A M. 53— Rl R ROEE R K
W ARG, WRAS Bl s B0 R, J2 HLRIR IR 1 R
e, ARILR IR IR TR S . AR IR
M DX, H BRI R, KR RN A . X
H RUBE (A VE R L PG G L I A ST A T
o IR S i, 5 MR AR R O o H R s
SR A R D23 A MWL AU~ 187 i
A R 25 20 A FEAE S H PG 60 35 22 B TE 4 iR K

W5 B #A:2020-05-25; & B B #3:2020-10-21

EE€WH : PEAE /TR R LT (CMAYBY2020-116); 5 HE <4
SRR 555 H (B RHE(2019)11-045 ) s St M BT H (%
FHA IR (20181158 ) ; 44Tl 25 W R 7T 121 BA T H

YEZ BT ABRE(1983—) , Lo (L FW) , B R TR, 2 NF KA
IS . E-mail:315314378@qq.com

EkFRIRAD : A

X EHRE:1002-0799(2021)04-0026-09

AR T AP AL DI AR AR B T S8 TR R 2 Y
YERFFASRARBIR , (HZRRR )5 E 202 H ol 2R
T K] 7Y ZR AR X A I = B K A R P,
A ATRERZ W B h R W X A [ R A
T I | R R T S A BT R A SR A
F e i 0 P e R e 2 T A DX 5 AR
B R A4 52 0 2R ST, Xoh 2% W TR AT B A T
VU R TP I i L 2 AR R AR Ry, L s X IR T
LG g AR T 75 AN [) K i [ B 1) V% 10z 3 T 285 4 A7 B
R ZE ST, R R Sl R AR R SRR A A
A M TP AR TR A 3G 5 kR, R AR dE R
H B 78 R AR T ) 2 D) AR 2R R Y, R X P
13 2% W0 R AR A Vo3 B R IR KU R P 0 i
2R B IO, AR IS TR B R AR e AR T R
Z 7 T R ER R T R R ER BT — 2 TP
FTARI 2B I R, 8 AT Rl X 2
WA RS A, S0 i ) 03, a8 7K R
AR AR T o AR IS TS I b R X e



Pttt R IS T S S R i o A
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SRFFLERS T, SN AR L AR P4 R i U e e
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/NBSFR R R 44.7 mmih, 15220FH] 2 3 h, 2019 4 6
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Jb B B8 PGSR, R A ER P A D) AR LR
JERL. 850 hPa 5/ bR H & PRI A VI AE Lk , i
RIS R A TU R 20, KUk 14~18 mis. 6 H
28 H 08 i} 500 hPa H & 4 A Wit —4 , s i T
DUBMZRAVE S, A P9 A0 (A , 90°E i I v o
UERARIRIAGR, 5o 52 T v A A il i P RS <
TR . 700 hPa Bt M 7 ¥ Fl H PR g R A VIR 26 B
B, SN AL YIS i P g XU B . 850 hPa Bt
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(R DX 5 — B JEF A AL B 427 T, ZE A H
VI S b B KR, #EA SR
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Vs SR E BTN AR BB RN EE BRAS I, 38 (o 92, IX. ) 1 T
WS AR T, RPN i —E PTE AL Q7 TE 3, ke
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T IS 8 DA T 20810 Al Auh 8 TR e e ), % 18
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2019 4 6 H 8 H 08 B 7E & ilF—H i & wi
221 012.5 hPa 7% JE Hts, st M B KR
1 005 hPa (AIXHIE A0 8 H 20 B[ 2a) bl
AR PHPEER 2SR T, 1 005 hPa 2k 76 53 M b
o PR—I L PRI i — “ Q7 TR i L o
TFHEPREF L8 1 .002.5 hPa, I 7 H i = &
L 5 E PR L 22 (E 0 10 hPa, 6 ] 28 H 08

T T — -~ T
N [¥AH Tonsm T T [ Tl

B M —H R B2 = R 0o 1.012.5 hPa, 5 H AR
JEFRL A 1000 hPa, M U1 PG R FIEE BRALFR 343 2
RN EEBE, A SN AR B PO MR
JEIX, 8 PRI AR 0 999 hPa, 6 /1 28 H 20 Bif (&
2b), FHilE—H A i A 58R35 1 007.5 hPa, 13
AR VATGIL AR T b KUk 6~8 mis, AL
IR XAl 2~4 mis, LGS REAY A 25,
DAL HARKTT A, AL R v 25 Aot (H
IR VY BER SRATI R AE B DRIE i — 4 55 IR R X
fRE 04 1 000 hPa, . K H O (E A 221X
7.5 hPa, R % Mo 6 J1 8 HAw.
3.3 850 hPa @ JAIKiA

e A 7 e JE SR BH R 6 A 7 H 20 B
(1 3a) 7 PR— 5t M PE AL TR il — VU g ik |
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LA ARG T BEPYS i B SO A 4 mg ) = R 7
W25, PO ARIERESIL A A X2 31 7
e SR B A AR XL, AU )1 2B . 8 H 08 I
(1 3b) Bt Bt A pa X2 a2l b, a1 Kt
B e 119 e [ W s o N i S K e R WA ]
LE AT RIE A AR . 8 H 20 1 (& 3¢)db 5%
ARG T, 52N AR A AR R, FRAIK
AR I — SN A AL, SR PRARIR T 2% , DLA B¢
A 2 A0 Ak T8 B AL ARG i PR A U AR 2R . 9
H 02 ARG LK R 4k el 488, HPa eV As £k 7E
WA & 9 H 08 B R fwdb X, 6 H 27 H 20
B (& 3d) S R v e XL, B R LS 16~18 mis, I
JIAHS S B BRAGE A WAL . W b daid
Ftep, Z B HIE S At SRS , 2817 7Y -5
I ZRIC I A PR B 2, A DR A B

. a ! i
e e IR
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B WrEdtEs, HEH A I KUK I ZE S . 29
H 02 b X4k Sim e, IR TEWI RS PE LRk e , 4
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VTS 2R RS, HA I R TG

WA YR 2 2 ) i DRAVR TR T B 2 2 B AR o
XA, BB ERIAGBRE LI M T
AR E RUBHRY , 78 B DR E3H0 ) DU 83 -5 DU | 253
FRACSRIL A, AR PR PG5 S GBI BL— 1 1)
Jerm A A ER R 3 AR T BB 4 A o B o Bt
SR DU I AR mE Ve BRI A A B L
i AR SR ARG R, P8 e W 25 SR T e =S
AL FETE U A HR O AR AR T TR B B, BB
BV ER K A s PN A AL X FZE RS T, VU RS
DR AR 2 B R, B RHE A AL XL, (IR AR
ZIAEEACES , A TR A YIARZE I, E KA
TR TS B, At B PR A A< & A SRR W

4 BXRRAFFER KRN RN = B &AL
4.1 fikim A B
A AR T TN AL P R T e R o B L R i

etk BB M ARAE . WA KR O BT ES E 29°N
s TE , 6 F 8 H 08 i (&l 4a)7E 106°E Fffir I
25 MHB T 1) 850 hPa “ky Pk X5 Zx ma KU B AR 2k
YIAs LR Sk 22 750 hPa,700 hPa L) | h—E 1 P g
K. 104°E MAHETE F] 750 hPa kXL, XFhi T M
700 hPa 1|} 17 1Y L B AR XHIRAEL X, JE ile— 7 5 fii
108°E ffifr 850 hPa AT M A<EE KL, XL 1 bt
b T ] 7 25 o R (IR o 7E 106°E %5 11 850~
925 hPa JE A BEPETR B3R, [ A 8 H 08 B ity
29°N RAB AR 250 3 (O ) 5 1T 1] (& 4b) mT LA 1],
104°E fdt XU T X XF 0 T O BOARAELIX. , Hoa 5 B
A 346 K, 106°~108°E iR AR XTI O, (1] LMk
B R DX, HUL Ry 362 K, 78 110°E UG S 3 Ny
350 K [ #5725 1] F AR 0, (R(EIX . 7 106°E
SRR Z A AR B X LS TR A T A UE M B
Jii. 6 H 28 H 08 B (& 4c)7E 104°E [t it 700 hPa
PLF AR, XGE D 10 mis. 110°E %42 P rg
K, X3k 12 mis. 7E 107°E %) 850~900 hPa JE i, —
e BRI 07 F925 hPa. 7EAIKiR
Bl 110°E LAy 1 600 hPa [ii] 15 2 () AF % T
T, JE M 104°E Fff i ti45 H 600 hPa [i] th JA] SE i /1
AXF 5, AEAR IR T 108°E WA (4 b i ] 75 2
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108°E |25 T2 B F ML T 1] 1y 25 (R R A iRy RE X, Hhut
378 Ko Al WA RTI P IRZ B2 = )2 T )5
=T

106°~107°E |25 850 hPa [ S etk FRii £ T
AL S MR Z R R EX -, Bl TA
PUPIAN T30 A = 2S I Hb TR, 386 106°E B
b TAE 25 AR T, B3k R 25 850 hPa [T , fERE &
B IX PN T B AL S o T R i IR 2 2 38 )2 T
¥ S IR 2 T4 SRR I 2 AR e IR S e R
BN
4.2 EC{IRIR iR B 2 A A ik

T ECMWF (faiFk EC)A%X 850 hPa Tii4it X%
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it = BAE Y AR 2 i B S AR JE RS IE K I AE il 8
H 05 i (&l 5b) P4 g KU KAt 36 5 6 R 2sg i,
FEF PGSR LA A A, X R IS X6 3 2 A A
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R AR ) A A h, B Hndss . 6 H 27 H 20
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PihPu
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A 4

RS I D D [ L S I
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T BRI, 05U 25 TR R 3K B i S Rl )™,
PEALTTAZ X U 2 TR , 56 36 R i B R A o ]
L EC REBUF Hu P = DRAR I8 TR UMUK, i &
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Wi, I E RS ULt K, fRimikE)
MCS, Z Tl B2 <-70 °C, 5 K3 R A A= 78 3R 2= Al i
SR PP BRI AR
4.3 FE LR X B 7 DX AR5 )

TERTRGEMEOLT , AT AsR RN 2
PR AR AP ER , TAE rh Al LA
PG MR DR B A T R AR 7 R B2
PR AR L Q3R BE 2 000 m) 3B 52, i 45 3
HOJZ I SR

M EC ZHRA% 10 m X790 bk 37 5 kS hn e
AJ%1,6 F1 8 H 08 i (] 6a)7EAIK IR X 2 1 & Jié fix
SIS, XURR) I 37 S A L 000 G g XL, 32 e 1 LB
PRI 358, — SO ARMAE |, — SO

L

", [ \ -
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SELR NGRS BT T B2 e AL A A I L, 5 Sk s AR PRI RE DX f &y 1))
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ARSI DX H B B TR o 1 A LU P Sk & 0
AFFREN LA . ARG LR O B P8 R 5 4
BRI AIBE VI AR LR , V1AL I H B4 TR .8 H 20
B A A AR AL XL, ARAE AR AR L G
I3, AR RIS 5 HOIE RS, 7E4R AR B 5 7g
FAILA AL R[N . 28 H 08 B (& 6b)7E(K
WX 2 AR SRR i, 5t M AR A B Rk 2 2]
AR LR BEPY A 4 LBk b 2E B AR R
RN

D 2 e

O AR A, ZEAIE L PR A 3T, S BORE L L ) 7
M5 355 DX 3R TG R RR o T P AR, A L 7 e ol 43+
YA AL S AR A R ST AR LT RS
T, A a AR A AR SRR T . 28 H 20 B Ph b XU 5
TR, B AR PR A PR, P b R R A 1
AR5 PRSI, AT AR 25 1L A i Ad firh &
SR PN

BN R T2 AR IR, SRR <
Tt A A S, MR L A P B A AL PR
FARMMER G MHIEHTFHER, TR B8R 1

TN "I
L s

:_"“. = i
e A TGN P WD e
Nt TV S Sl & o 5 N w8
107° b * B

E5 201946 A 78208 (a).6 A 88 058 (b).6 A 27 H 20 8+ (c).6 F 28 H 08 B+ (d)
EC RN Fn L 2 4091 = B & An
(a Ry, FAL mis, 2150 25 PR BN « K HE A A X0, USRS AR 2k (B Pl oA 2= AT ARl )

110°E

b
108°E

B6 20196 A8 H 088 (a).6 A28 H 08 8+(b)W (A% )5 EC-thin 10 m K3 & in
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N o T ZE AR LL P A0 A U0 AR s B, AN T
SR RN A A

5 FIETMEMALEMBEIEXNYESIFE
5.1 BESEAHHO P RN 111 5200

R W S AR A A L A R PG A, % LA
Ref W T Ly A 235 SRS 1) | LA 3 5 %004 BB (CAPE)
(R ER BB BIOK A3 7™, R PH AR 108°E (19X i
AR RES TE E (18 Ta) AI%N,20194E 6 H 7 H
08—20 i i 5 HilA I T 5 , BE A ] P A
B {35 N (27°~29°N)CAPE 1 K %) 1 100 J/kg,
IEAT B TCRE W &4 . 7 H 20 if—8 H 08 A, CAPE
P TR, BB TR . FRAIEAE 8 H 05 BTfEE
300 J/kg, I Hsf B PN PR A 5 B RN, e A /IN B T
HAEYTIEfA (385 mm/h) ., 8 H 08—20 I}, Fifi#5 iR
(7t , CAPE FRUK I KA 1 000~1 600 J/kg, LT
POTRIETE 5 .6 1 27—28 H (8 7b) R BR324
SRIBIIE], CAPE {E Lt BUEAR  AAFERE R AR R AR
G RE . 27 H 08—20 B, fEAS FI AR, 23
CAPE /=18 , 5K °h 1 600 J/kgoéﬂ 27 H 20 iif—

28 H 08 B HE 7 Pk B, CAPE {E %) 28 H 02 B
18 /NE 500 J/Kkg, 5 A TR G AR T R T G R
30 mm. CAPE {E I KB RIR 5 PN , fE
ANV AR BRI, el AR X 1 e T ) 54 R R
5.2 850 hPa ZKy<4m A X XFFE RN V& X i 38 /s A

TR KRR R A B BEA I, KIRRER
T AR S X I A Fp R SR X 2 RN AT B Ry T
K PR R S R T K VR R L, X R RN K
A % A B B s AR VR F L,

2019 4 6 J1 8 HAR{ [ MPEHIF 4, B & R
GRS ATSIX B, ) 6 A 8 H 08 i 850 hPa 7k
TR HUE (& 8a)aT LAE B, 7E PG LA —iK
EEA L, 3 N -10x10 g+ hPa'-cm?-s7, 8 H
N2 R A O AE B~ AR R, X 8 H 20 BFA
—/~-40x10*g- hPa™'-cm~-s™ {4R G DAL T4
SRR . 6 7 28 [ 08 i (&1 8b) PH AR KRR &
AR KRB R SR A K EA PR AR A
FUL 8 7 -80x 10 g-hPa'-cm2-s', 28 H 20 i
& A -60x107¢ g+ hPa™'-cm2-s™ il /KI5 4R & b X
PR AR A BRI, AR R AR 2 o AT LA Z KA

g | -

29°N

28N

|
/
2

\

aEIOBE‘J BElzoﬁ GEIOSE"f ‘JEI"OE‘T

26N

OREF (F!"OH‘I

307

/ bj»
29N 70
f § 0 ;/808\
£ g \\\ 290 e \
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08E 27 H 200 28EIOSIﬁ 28 H 208t ZQFORE‘T 29520N

B{7 201946 A 78 088—9 H 208 (a),6 A 27 B 08 B¥—29 B 20 & (b)7& 108°E &
X‘]“omi]‘xih (CAPE)—“']@J(ﬁb_ :Jikg)

107°R

1G5°E

1038

B8 20194 6 A8 HO08A(a).6 A 28 H 08 iF(b)850 hPa /K i4id &

ICE 1O TE 113E
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SOV
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111:E 113"

THAES

03B 105°E 107E  109E

(Bf37:10 g-hPa™'-cm2-s", JrHE Sy~ X 4ik)



Pt RIS T S S IR i 3 A

R R A RO X, R T R R N A 1R DX,
S A TN VR X R A 75 AR
5.3 EH I Fhizsh X X2 W I X A4S R 1R
TR EEMUTEEE KR, B AR
() Tz 5l 50 AN Fe U Rl A RO, T S AR Y
T H R AR 7R B R R R X T,
— R FROK i BRI AT R TR RN kAR P
P = >h 800~900 m, Z<3HBA 400~600 m, HA AL
114 1 700~2 200 m, £ A5 [EHITE (5200 T, e EX
700 hPa [T B2 & b B g 2R KA sl 16 THE
. M 2019 4£ 6 J 8 [ 08 i 700 hPa I 153 J¥ 17
AT LA B, PU RN A A i, 3 i B THE sl X 328
SEHRTEH P LR, 58 A -10~-20 hPals. 8 H 20
WS RN AR, WA FFHE X ERFER R
B HE L LR B 14K K -40~-100 hPals, K36 THE
FARESR, A A T fih & AT BE B RRIC, T i R
Mi.6 H 28 H 08—20 B ¥ B i H . i /s, 08 Hif
NI R R i e =% A A 72w e B WA B2
TEHA PG HS, R BE 4 -10~-40 hPals, X4 20 I REFE
D RAAERY AT, SR T2 s it e
Wil A=A %B , vt -80 hPals, HiH] Ui, 700 hPa 5%
) THZ BIX, XA T 5 R FR & AR B DX, X6 i R
P& IX A RGP FE 7 7 S o [R] A e B (R A R/
REFE /R R AR/

6 i

2019 4F 6 JT 44~ H Bz F DA IR 52 1Y) 2 1k
TR RS, LR YA e AR LR P
], B~ AT Ry I 100 mm A4 R4 o i A
PR 5 R AR IR T RS ERAE BT 2 A1 A
DL BRARRE AT b A5 DU S5i8

(1)500 hPa v 2k WAl — 4, 8 I 2 0 sl
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Analysis of Two Rainstorm Processes in Tongren under the Influence
of Low Vortex in Chongqging

YANG Qun,ZHANG Lijuan,HU Ping
(Tongren Meteorological Bureau, Tongren 554300, China)

Abstract Based on the data of regional automatic stations and satellite,the FNL reanalysis data,and
the forecast of ECWMF (European Center for Medium -Range Weather Forecasts) high -resolution
model, two processes of rainstorm in Tongren in June 2019 were analyzed. The results showed that: (1)
The high-level trough moved eastward in Qinghai-Tibet Plateau and Sichuan at 500 hPa in these two
rainstorms,and Guizhou was located at the southwest airflow in front of the high-level trough. On the
ground, the cold air from Qinghai to Gansu went southward in two directions and met in eastern Zunyi,
which forced the warm air parcel to lift up and form a “Q” shape near Chongging,while the center of
the bulge was located at the central Chongqing,forming an occluded cyclone. (2) At 850 hPa,the
southward flow from Guizhou and the northward flow from Sichuan converged to form a cyclonic
circulation in eastern Bijie. As the southern wind continued strengthenning, the northern wind continued
supplementing the southern wind and gradually formed a vortex in northwestern Chongging (namely, the
Chonggqing vortex). (3) The convective cloud clusters corresponding to the low vortex were initially
triggered near Bijie and Zunyi,and moved and developed along the low vortex shear line and a MCS
formed when the voetext shear reached its maximum intencity. At the same time,the cloud -top
temperaturewas below -70 °C ,and the rainstorm occurred at the strong center of convective cloud
clusters. (4) From the vertical structure,the extension height of the vortex was below 850 hPa,the front
lower layer near the vortex was warm and wet,the middle and upper layer was dry and cold,and the
whole layer behind the vortex was dry and cold. Meanwhile,the easterly flow near the ground also
showed warm and wet characteristics,which was conducive to the convective precipitation to be excited
in the unstable warm and humid airflow in the front of the vortex.(5) Tongren was under the influence
of the low vortex in Chongging,and the characteristics of physical quantity could reflect the beginning
and ending time and rainfall area preferably.

Key words rainstorm;cold air;low vortex in Chongqing



