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Abstract In this paper, using multi-source high-resolution data analyzes the triggering mechanism of convection
in the second stage of the most vigorous development of convection during the heavy rain in Ya'an, Sichuan on
August 4, 2021. The conclusions are as follows: (1) The mesoscale disturbance system in the middle and upper
troposphere provides favorable dynamic and thermodynamic conditions for the triggering and development of
convection in the second stage of the process. (2) The surface convergence line formed by the outflow of the cold
pool can directly trigger convection, while the surface convergence line formed by the mountain-to-plain flows
and the topographic circumfluence cannot directly trigger convection, Convection can be easily triggered only
when there is a "secondary uplift mechanism" in the upper and middle layers of the boundary layer. The
"secondary uplift mechanism" includes the coupling uplift mechanism of the ambient atmospheric convergence
and uplift, the forced uplift of high altitude terrain, and the upstream updraft in front of the moving residual weak
convection system. (3) The positive vorticity zone formed on the northeast side of Mount Emei under the
mechanical forcing of terrain is conducive to the strengthening and development of convection. The low-level jet
generated by the strong convective system moves northward and meets the cold pool outflow south of Mount
Longmen, triggering the "elevated convection". This convection triggering mechanism is closely related to
Mount Emei and nearby high-altitude mountains, and may be a unique convection triggering mechanism in the
eastern slope of the Qinghai Tibet Plateau. (4) Under the action of different triggering mechanisms, the time
difference and relative position of lift formation and convection initiation are different, among which the time

difference and relative position distance are longer under the action of the mountain-to-plain flows and terrain
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BEIX B MR R AR EREMERIAT . BB RS ATRE g, CURRRRHLIE #4022 5 14t
SRIEPER, HORARENEIEZ, HRT G0 AEREUE R L A2 i R O 12 258 [ /K 1 TR e 70 #106 FR
(Wu et al., 20165 HZESE, 2019) , —FEAMFFTIA . FUE A 2R X 5 N PR TR A5 R 45 22 1A 52 TR R %
%, HA T ER IS SR PIA (convective initiation,CI) [ B AN [H], FFHE X B ML R £ o0 &
B, HRAIA Y E ORI E RIS A R S, (R W AR IE DL R R IETE T, TR RBUR XS
Mz fE (Markowski and Richardson, 2010)
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R PR RV (AU AT « TR RD B PRI (it e R L2 XS S A b J2 i A 2 RS 7K O SE, 2022) &
F R ik ke 22 510 52 BB RYEE A X 2% (Wilson and Roberts,2006), H: ] G i & AMLH B FEIA RS
EHTE AR 2R E 7% %5 (Reif and Bluestein,2018) o [ P 22 % OB A4, 2014 X PESE,2018) 45 HY 850-700
hPa FRHUT FR 578 2 P 0 ¥4 B A IR T B A v 6] ¥4 25 v SR Gh A A i R ML) o 2 D 2 25 gy 2 9 4D fl 2 L 1
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B AR R T AR il s LR . MR SR BT iEsh EE R T sRE (EF
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o R AR MR BENY, 2 RE R RG-S T 34 AH AR AR T 1% X3RS R R . o
2z A G e 5 D g e b o TR PR ek e Rt U R mi o\ 11 s A o5, Ao 2 i A B I P o ) —
KRy, TR PHFBKE. %, SRE, &M AK PR FAE S EX CFmiEE, 2021 .
W2 EFH B MRRITITRT —RIIRA [UEF0 0 LBUEBU T (5251 5855,1994;58 2 12 55,2007;
S BRTE A 2011 7545,2019; 1 20 445 2021 B 48 B4R 2022) o [R]85 A0 100 12 [X ek 2 i 3ok R o 0 o o7 i o WL
B AT 7 — 28050, B FE AR I AR RS v i v R D) AR 2R T i R AR R AR 2 45 KA 1 S A 0 e v 2
WealdaTE, MM R %, 2013 X, 2022) o {EX]HEZE e B0 4 X585 R SR B diale T g X 5
YRR A il R L AR DRI T /b 2021 4E 8 H 4 HERIEZE 5 H B, M2 L MEHb X I T — k55
RAREY 5 TR X KRN R AR &R BN B R E. AR BERSRu RELFE. RAH
RERN TR G ERAS For A Bk b ROBERE RN ZE IR, O B2 IRt kR ML R R AR 9, DA
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Figure.3 Time sequence diagram (a) of total area of strong convection (greater than 45 dBZ) , and time sequence diagram (b) of
number of stations with hourly rainfall greater than 20 mm and 40 mm in the study area during the rainstorm on August 4, 2021;

abscissa is Beijing time
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Fig. 4 (a) Geopotential height (black isolines, units: dagpm) of 500 hPa and wind field of 850 hPa, (b) T-logp diagram in Wenjiang
Station at 2000 BJT on 4 August 2021
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2020).
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Figure.6  The reflectivity factor isoline of greater than 35 dBZ detected by Ya'an C-band weather radar station at an elevation of 1.5 °
on August 4, (a) 20:45, (b) 21:20, (c) 21:37, (d) 21:54, (e) 22:44, (f) 23:17; The color spot is the terrain altitude (unit: m)



222

223

224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244

> T 3 5 T = F B0 ] Y
3w»)£/ %\{ T B s wg' e \V)Aﬁ /Q\i\
B/ 50 D oG s N | R S
o < o N — S ‘. =l
301N \/\/‘/4* ‘QV\M\A %; k/ 3/ f\();{ f 757: /ri; /K‘[T\\\)& 4 f;
AP < BN - S
< [ i e o L. ' [
i M ;f7ﬂf = Lrale IR. ¥ o Ol
AN TRl |y vl | § TR
29.7°N-{ IR » i T \ !- -------- ( "y ) [
» T A ;p o e/ sl
s .y . )
103.1°E 103'3°E 10;.5°E 0G7E 153.9“5 103:1°E 103'3°E 10;75°E 10317°E 103'9°E

4800

4200

3600

3000

tude (m)

2400

Al

1800

1200

°E 103.2°E 103.4°E 102.6°E 102.8°E 103°E 103.2°E 103.4°E

K7 8H4H (a)20:25 (b) 21:15, (¢) 21:35, (d) 22:20, (e) 23:15 Huifi“TRE 2 50T RI: CRONHILIREE ()
Br: m) 5 SRREHE Y HE IR 2 i 3 1) T 1 X3

Figure.7 The average wind field of the surface meteorological station in 2 minutes on August 4, (a) 20:25, (b) 21:15, (c) 21:35, (d)
22:20, (e) 23:15; The color spot is the terrain altitude (unit: m)

4.2 JayHu O Ak R T A SR

RITARZ ORI B CIN #98 HARZE A T8 (K 4b) , i fil R AL AR T3 bm k4, R A
DAELER B B LS e W JRy O Lk R i AR S B R 240 B 6a HR I AE XSO BT, BT X3k
KA ARZ R ARG, - EHNE 6 Hn] DLE H & XIS A Wil i 3 2B i, Hebl e 394E /4077 1)
B It R InGg, 1 Bz X AR AL B I AR 2 B B s B K ARG (IR, BRI AR S 32 0 & X o0t
T A FIT ) J) O A A R T A S A AT VH SR AN AT, IR AR 22 S I BT 35k Atk o S0 B X 3t [
RO HT ORI S , R I X 35k P 20 A BERL A ) T R A S — B, (HHh R R B A SN 4 °C e
CERS R M TR S0 ik A8 ALK A n] RE AP AE IR S5 100 . /9 (2017) X 74 T dim N 236 4R 25 I
5 1E) 10 35 9 = B 2R 2 MR VN T Thm) IR 2S5 (R B TR A R B, BR 2R 20 B A ZE BT )
WL IBRCR R 2. R 3 H (E) 14 H (B 4b) 1 20 REVTER 20l KA BR 2R 35 2 2R 14T
iE o ASSCRI FZAFAERE JR M A [R] v e P P U 2 008 B i BB AR S i Bl b, TH A5 2 /b K
SISV ESH . MK 8a Fn] LIE HAR P X M TH] B 2k i B BBk &y, (5 &5 6203 £ T if)E L
JeBOL T (B 1D, 32 R RGE MR A X AR (B 8b 3 HAT 4 HIY 19 B 2 20 B Bl - UL vt re
RECEG R, SRR N o AR 4a R 20 B @ HUE)ZE EEONRICA, VL ERZS whAb -+ i, HA
P EXY)AR, AR R E DL B SR R TLER Sl . KA SO B 6a X w1 AE s b (R B 7N



245
246
247
248

249
250

251
252
253
254
255
256
257
258
259
260
261
262
263
264

265

266
267
268
269
270
271
272
273
274
275

T 25km) AN IR i (M AS G R B 5 S B LR A I 2 Gl 750m DU PR 208
PR /D ZIRIE AT BRA IG5 B HA B S R R SR B2 (B 8a HIR A EL) - FIHZ
PIE BHLEF IS ARFER TR, M2 8 SR ST R — 8, s BB 3 R R S 85 A
B THE L R CIN AT CAPE LA R Hodh RS WFE BS540

N
36 W
o HFBEAE s UV AT RN
341 . o HEIRE N
324 e g w
— BEUGEL Sl
1 BAEMNAEL w032 //ﬁ\\\\‘w///“\\\\ﬂ—
s
4 28 =
g T2
264 — 2]
fnf
] % A8
o ;LELS M
B 12
221 10.0 N
m,m?
=7 00

230 300 759 . ]_200 1230 1500 1730 09 12 15 18 21 00 03 06 09 12 15 18 21 00 03 06 09
7‘% & B m 08-03 08-03 08-04 08-04

8 (a) 4 [ 20 i & 5a HA A= i i 1 AT [ Bk (IR (206 ARVTER IR (SR HUS B, BLE R E B4R,
Hrp B, Wi, SO5MRE. B BEMEHEL: (b 3 H 08 W% 5 H 08 W& 5a XML B 3k $6203
R BRI 51 1R
Figure.8  (a) Scatter diagram of temperature (red) of ground automatic station near the initial convection (figure5a) and Wenjiang
sounding temperature (green) and corresponding fitting lines at 2000 BJT on 4 August 2021 , wherein black, blue and purple are
sounding, automatic station and mixed fitting lines respectively;Time series diagram of meteorological elements of automatic station
S6203 from 08:00 on the 3rd to 08:00 on the 5th

TR R CIN A 50.4) kg™, BIE/NF 4 H 20 BFHRILEE CIN {4 (133 Tkg') , CAPE A 2840]
kg™, WHIR TR, AR ESEARE R R WIAEXAE 2 KAAE CIN Bih, Tl CAPE A—EfH K]
X3 (Weckwerth, 20000 , H1-T- AHBTETHG T W IR 4 U S Bl B2 e 3R 40, H SR A b o i 28 5 vy, W
PAHEWT RS2 PR CIN REEE/D, AR T XA . 54t 521 LCLE2) 1.6km &%, HARTRITH,
LCL (1.8km) , Jai#h LFC £ 2km &R, WIERACTIRILSS LFC (2.9km) o (KL, FIHE M XU i= A
IR g e 2 ) Sk a5 AR B BOm PR A w5 ORI B S AR A A TR A R &
JRER, B0 BE TSI S W SRy b AR Ak v A A A

5 XHfid s HL

5.1 HiEAR A i A A AR

U e 510 6 B L ZR M I AR SR ZITE 4 H 20 B 46 23l B R B8 2] (B 6a) , HRIYEHHE (&
WD 7R KT 25 dBZ [0l B SRR 4K = FE £ 2km, 3 BHIZ X IBAEGE 36 T+ I & 45 G 4RO 1 B2 /T 2km,
X5 HT IR A A BT B R T LCL 80 —8. skl [ X3 B AR 20 AR R N 2 20km AbA7AE—FF Ik
AR G2k (B 7a) , RS LA RANKET— /NS —BARE, JFAWIEE. 78 19:30 A4 F 0
MENZEEE & (gD , RYMRE LT BB RALR I 2 1 /N, 5 EA R4 (Wilson et al., 1986;
ERHSE, 2021) 8. WHERGEKIEEIEIRZ, Ha g e T85O E B R A X
TEX A AE F A %5 B 24E F (Bennett et al., 2006; Langhans etal., 2011; Weckwerth etal., 2014). & 7a
BN AR B X =R SRR HeAn AR08 g 79 A 2 AN BSGEF JE R B ZR A [ i X, RSB
AR B L BRI TR B S8, FFAE R s KT s 55 oh— I dmclb XU EH 2R I ) ) JRGRe A 54 LL Js


https://so.csdn.net/so/search?q=%E6%9C%80%E5%B0%8F%E4%BA%8C%E4%B9%98%E6%B3%95&spm=1001.2101.3001.7020
http://qxqk.nmc.cn/html/2021/11/20211101.html#bbennett2006
http://qxqk.nmc.cn/html/2021/11/20211101.html#blanghans2011
http://qxqk.nmc.cn/html/2021/11/20211101.html#bweckwerth2014

276
277
278
279
280
281
282
283
284
285

286

287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317

PR UTAE RS 50 (19-20 B HumdE s B E R R, SR ra Ml E i GRS 1D 5 2R M R
) AR 0 P CPEIEOAE FE R T R 35 XU C P 8b ML T 35 S6203 I8 IR 5 K XU IR v E i 4 XU A 7 XL
8145 505 Ll M A A 1G5 . A 20 I XU % ) J KGR 4ERFAE 1-2 ms™, R B R 3K 3 s 467 H
B8, nAh, S6203 HiEGEARMIAHEE 20km W [FHEAR Lk £ (S6250) MR ZELE 19 B 28 21 M 3°CRE 2
0°C (PEmE) , R IEFE A LR BHE T R A 5 Ve R 55 . 250 A R R T IR U b 2
BRI S EEA TS LFC, R RIS (B 6a) FHARTE & X 1L e A 2k B A iR

F P Ta AR AR A 2R AR VU [ i K T B B £0-4x104 71 HRT S % XIM@SCEE, 2005) , 4k
AL 20:30 (1) 900 hPa K7y (5 K BRI A AR ZRAE % 51 FE J2 I XU R AU A — B8, T30 E LA A A R
R ATEEED) FEXHRWIAE XIRAZAE AR A s A X 8k (B 12a) , HEEZ1-4x104 s, [k, BRZ WK
R L-4x 104 71 §§ R TR ERIBIE A T, AN EAL K, iRYE 0 T2 2 Bl FETHE A GO S, 2005)

wg—w, =DeAp D
K (D) FopRRIADFZTEEIEE, w,RnHiilEEEE, DRRNARZENTKTEE, ApRRIOR)Z
AR 2. WS XGE AR KAl J79% (Seibert etal., 2000) , A 20 IR %S AP B A0 (K B XBR 2R TR 18 1
K RGERT AT, A E R RGEFTE S L) 1.5 km (B 5¢) JRCBUA R ZE SN 1 kme BITHRZS WoR T
2 1.5 km 5E AR EZEZ) 93 hPa, [F]IHE 1 i 26 BLH BE AU, 5745 330 72 0 T 36 BE 4 0.3
ms. ZRRAPGE, B G X TRE S AR SRS SRS, YhiE S amia it 5 HaE R 0.3
ms BT 1 /NI CEZT I 4 2 T S R A RN 22D R ik B R R B 1.5 km 2245, 1% P el i
CAFE R RHERL LCL; R, BT 850hPa £ S ms™ AR X (B 4b F1 11b ) EHF, HufifE & PRE =<
B stk R vl 1 P A A2 2 20km,  IEGFAL T BT LERARFTIEA B . BT SC o b B AR A 28 R E K
SHR, HHTIARZENRFSEEAER (8 12 Box BB AL FZ AR A7) A IPEE 2 S A
et Tt 2 LCL B LFC, MMl A . K 7 Ra A = BRI S R S8 T X PR, ARSI
PR ARTHILE . I A AL R TR EEEA BHEAR Tl R e 2 # 925hPa fE R —46FHE )G,
CIN $ % 90.6J kg ' CAPE A4 890 kg™!, [FIN LEC A8y 3.2km, it fis & 8 4 2% A4 BH SR ak 55

Al AEEHATIR A R RGER R, 9:35 WhJE L A U ~F J5 b b Ti X PG AL 3% A 2R b, JF S ik)E
L A0 L 25458 ETAR AR PG R 3 XA it A & X (B 7b) 4@ & S BIUAE 21 I 24, %0 30 205l E R
EEE A IXZ) 12km (90 E LU ZR SR MRl W\ 13K L 28 PR 1 0 R 3 A AR R (BT 60D o L THT R 0 2 A B Hh T 4
HHTHE, EIEMARG] T NE R S R G E R THE AR SR (EBgD |, 2y AR« Ik
8T B NI LRSS 6 T LA . SR — I TR B4R A 2053 20 km YuFEN (Wilson et al.,
1986: Alexanderetal., 2018) , B 7 Box FiAH AR A Ll tae ), HAHN TRZEMAR KK, St
TEHL AR A 4R 530 20km WA, X5 AW AL LR —I.

B 7c 16 Rn TRIB SRR _ A AL AR A 2k, %458 A 26 R B L AR I A il I S PR
R REEATER (EIE) « BTFIERRGEEGLE0E O Skm) [ HABRERN MRS HPAE S
LA THBRIE S AP S) (O, 2015) , R, TERRALALE MLl (B 6d) « EhIA
XPRAETC Z RABFHHLEVE T TR 8 G 28 B30 TR 2 SR 1, 38 B VATt HH AU A P b T 45 1
B STE T YRS SR R A k. B 7 B BAREE A LR PE At G BN, (HA
AR B 2R TN 22 B (1) /N AR IR IA B-6°C CEIRGD , TERGIHR AR ERE RS, #J1F S136THE AT 3l 7
HIHER R, X5 Abuduwaili ctal. (2019) BFFRS5IR—F. BRI REE & 2GR 20N 0-3°C,
R RS HETE I B3, AR TR E M . B, 58 EERBOHRI A A R4 40 R, X
L RS A 46 TR B ) 22 4230

B 7d SN B A sl P AR = A P X AR AR AT L F Al 74 1) ()R 3 XURI PR35 M 2 XU B3R e 24
b ER R A ZEL G R 2P X (EIRE) , HiIAR & s 36 - RIS 2 SAE AR Z I 4 AU E
TN ERAR ISR BRSSO IR RN, (12 A5 2 6o it T Y e e ([ 6e)


https://agupubs.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Abulikemu,+Abuduwaili

318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359

EARIZFO LA & 5 AT IR R R A RAN T, (EHA T a3 R R IR 2 S B 4 7+ 2 LFC
fil R, Fe AR THILE] I e i R AR R S IH (35D SRR ET_E AR AR A L
5.2 XHL AR G A] AR LA fh R i

A AT HRR A A AR T B TR A LRI R R S AU, BN R B I ik T
BUS Al A T AR, RO “HBERR. 23 I 20 73 /oA B uli 8 0 25km JEFE A A 200 ARssE (8
9b FBAEP) , (EHFIXIRAZ M2 (RIL B2 R AR 2 (23 I iR FE A4 25°C, 46l 20 iR
TLERZE K 850hPa i3>, [R]A i2 DX S M T X7 9 (i B v AR B Ll BHAS TR I [mlAE, e B 2R g
A ERE (B 7e) , RIS I A L T RE AR 2 DA E . 23:01 HEZ2FRIE 0.5 # S S 2 (K 7181 (18
9a) WoRZXEEZNEIRT R, BXRIIENTRIZERSG A (K 9a) JbF2E 30.2°N FHiL. f2rEEE (&
9¢) IR s AR v PR AT A Y S (1 o e, L R R ) R SR U R AL, P I S e T
FFAE, PR T T 4-6 ms™ (AL v it i, FFE B PSR A MR R (B 7e) o RIS JE
R 5E R RIEXR RSt B (K 92) XA BLRKHAE (B 9¢) » B mRM AR & L= <iett
Jieke o R s g (IS i RUEXHR R G4 AP RR 2R R A UiniE (B35 sb XL EHIE,
UEIN AR Z PR B SRR FE L 2-4ms™D) JETE AL 10ms™! IR 20, S kA T2 s i ra ). 23:23 BEE IR
JE AR REE LR SE B AR, IR MRIR SRR R AR L B R, 53Rk A M fv4 IR (aliiid
ILEERGRE A (B 9d) , FffilA T 2 AR 4 (& 9b JBHEN) o 2] 23:50 FHREIRIZ SRS K
J5 LI ZR A HEAR ) ¢ T AR LA P3G 5 e SE XU R J I, AR T BR LR T A — R b ks CREImgD
R EIR XA AL (B 9b SRAEAD A 4 S EBIEEE 5 H 01 N /N R SR8 40 mm, Hrfok
M SEIA 2] 59.1 mm(¥5 54 S7016) o IR HTRIIF R ARS A M B [EHEARE AR, il 18 Xt
Uit 23 HTIE 9b ERE I A X R G RO A LR T IR, e X m LA A 2-3 km, D6 SR 5 V4 TR
L&A FZ UL, IR E RS N R 2R AR DR & X R B (T iR b ik
I 1.8km) o BRERE (HUEEZ)-4x107 s HIRE CKT 2km, Al ST R G A 1 70
71 AT PRI TR AR IE LFC AR AR, BRI ) AR I 8] JLF S5 & X% R i) — 2,
HAL B 5




SKi y, o oKi -
B4NST T 105F  1032F  1034F  1036°F 1038t O4ber 103.4°E  103.6°E

360

30.4°N 30.4°N

(c, (d)

302°NY - ¢ 30.2°NH~

30°N 30°NH.
29.8°N{ii

29.6°N+ 29.6°N1

- N : -14
T03°E 1032°E  1034°E  1036°F  1038°F

onid == - oN|
261 240 5F 1032°F  1034°F  1036°F  10ast >4DoeE

362 K9 4H23m 017 (ac) M237) (b,d) HEsdHiEu: 0.59MW A MR T (ab)  (Hfii: dBZ) Mz
363 MEER (¢ d) (HAL: mst)

364 Figure.9 Reflectivity factor (a, b) (unit: dBZ) and radial velocity diagram (c, d) (unit: ms™") of Ya'an radar station at 23:01 (a, ¢) and
365 23:00 (b, d) on the 4"

366
367

368 6 HUFEFEXT AT R KER

369 FERA RS i LR, FEd ISR i R R T (e N A T e S v R BT . o T4k HL

370  E4FEMSRN, MM EREANSE T CENUAEEHE (M=N*hm/U) (G N2 i
371 [JFJ7, hm £RHEEE, URERLILERGE) , HEHREEE (=ay/ax, 4 ax Fl ay f&FEAS LA A ROV
372 FEAS AR A PRI A B R o 6T M<=1 RI/EGE r<<1, SR T BEAT L BT (RO dERRZE 77D
373 VR ETE, RGP IR R AR AR I T 0T M>1 H o1, SRS a) TR A
374 RS ZIEREIS LR R (FRONCTHZE D » 78 #8555 BT DA K 7 2450 BT A 1 R e KPR &
375 (Smith, 1989) . F/HiR (N2) HHH AR (Juckes, 20000 A:



376

377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417

olng

0z (2)

R @ AR AR KD, z AEE CRAL: m) o MFRKLME, B hm T4 300 m, 76w AR
S 4b,U N N 0.0114 2. )& 7a 7T LLE HHAE (AR TE BORIZR B, 1L 1) 5 L AR TR 2R J 6 XU s — 2
MU 2%, B M>>1Sgmm; mrelfR B, Ik m S b R bR R4, U 2108
2-4ms”, HLEEM AT LSBT, X = B AE A B T XU T R R 4R R A 2k

T RIS, B hm 3524 1000 m, AriRbE &S HEE 4b, NN 4 0.0108 s2. A& 7a AL
Aty BBF LA E e L T R e AR AR TEAE, W U 2958 2-6 ms™!, BB M>1 H e>1, K57 L
FEC A PHZE SR MIAE L, 2 R SR ) T2 B 5 1L B, R B L PE B SRR A SV R AR LR
ZAHTEE 1R A ] 7a A B Ll AR A TR AR P B JRGER SE LA — S50 [ B ORI A A 1 R 21 A v K R L
FH T3 IR A6 B T 00383, A 1R BB BT 39 0 0 3 22 P b X (J& 7b R 1220 o FIiRIa
3095 T BF L ZR MR R AL D P R, A B LU AL T R 2 I B 35 4w A X 8 (] 7as b)) o 41,
Kl 8b o 3 HAT 4 H 19 I 42 20 i KUm) % [a) i A2 v B8 R W IE K, 1 /NI IGE 3°CiA 3 25°C, Mk &5 H AR
] 20km (14 R 4 oo B 3 A P 8 A — ELRREAE 22°C (JmED , DRIE R3RIR-S5 Seiitil A e A 5 5 L A il
2N AKIRSAFER T - ] 8b {7 5 s 3G K ASAS Jm Hh LCL FEAIC, Bl J5 1 21 I 46 HE BB 7K  Mueller et al.(1993)
RIAE— ANt PRI AR, 1 TR B B R AU FE IS 2-4°C T REX IR W AL AR B[, Lee etal.(1991)
Fl Crook et al.(1996) BT HIBE IR B, KRR A M 1g-keg! S5 A A BRI, K5
IR IO AT T e 3 3 2 o R R AN 28 04 A F R AR = B0 70, AN T 0, 3%t o] R A
WP AE R BF LU R0 s i 1 R R 2 —

K 9a HAbIIAHR R IEAL T I T T R 3t (B 1), BEIHRAE SRR RGBSR E R, A
AT T P AR . 10 9a H I 2 AR R SRR E LR rE MRS 0 A, FRgesE RIS
18 fe s, A IR RM IS RGR R ek R K . 25 KRG A IS FERE A IR )Z 7R 5 ) 2
(Bl 9cv &, HERITTILBE AL M g A S AE G il R T 2 AR A (B ob) o A4 mtt
2B L ZR MR RGEsRZUR R, ORI ICE 2R 2 X2 B 505 L i gk L o A e 2 oy
THRRIX — R A I, A SCHET T R BUK SR, BT CTRL J7 5 AL H A0 (o 2R 38 26 XA T 800
ORGP 7 AR o WS L A L (RIS D, R B I Ll S b A [RIHE 75 EXP 07 St AR AR
HAZAR RGHIVIA, BRI A SCHE EXP 75 S A Ll 22 B M e B S 900 oK (&1 2) o CTRL 425
R, R RSl AT VY )1 o R ZE e AR ACE B Ll s L ssaiE R R TR G, ke L AR
Mg AR ZRRE AR AR, B AmMAR, RR)E LR IENA EREX (F
10a BEAE) o 1] EXP AR, 8 L m EERRRE] 900 K5, b 240 43 KUAE Ll A2 Bt 3 6 B R 580
H A ZR A0 76 B B A IEEE X (& 10b) « CTRL21:30 7L JE L1 ZR AL 1E 368 B [X R 0L — % s A e
(B 10c) , Hmpgdb sk g, M EXP 77 WA —J50, (552 25— S0 i 4= AUEE
ZESHR AP E) (B 10d) o B 10e B~ 22:00CTRL B, H AR E L1 AR TR R Ge gk st i de i # 3h,
TR SRR = Z R RTE R T AR S G, oA B S8R EE OB . PEE
PR S EURZE LR PR O, (AR OALE AL AR A G AR ML) S km &b CRATREZ B 178 s 2
PERAE A0 R G ) AR ARG D, 3O IR R G AR AL A B SN T B FE Y 10 ms™ R
S0 (B 10e) o EXP J5 RBLHRLE 22:00 LA AT e, (HERERSS, (RELHBAUEF G, HIHgkE:
s (B 100 o FRAH AT UEH, K2 AR SRR LA UG IE R R AR R AL Seii o
TR IR E DX, 1% i B XA R T X as A ,  4omnhift i e 28 A B BT 25 2 7 R AL PR 2 T 7k
AL, MR RGN EUR T SRR A4k, o 2 55 v A b Aoy & (gD
TR Z i 2R R RO SRV E L RN AR X AR TR ARG R v Ib T & sh, MiaF s 2t
5 FRW TR A O S R R R DRI, 3k 2R AR ek A R AL 5 0k 1 % BT
ERER LG IR, AT BT R e AR S R R — O Ak A LA o

N*=g


http://qxqk.nmc.cn/html/2021/11/20211101.html#bmueller1993
http://qxqk.nmc.cn/html/2021/11/20211101.html#bmueller1993
http://qxqk.nmc.cn/html/2021/11/20211101.html#blee1991
http://qxqk.nmc.cn/html/2021/11/20211101.html#blee1991
http://qxqk.nmc.cn/html/2021/11/20211101.html#bcrook1996

418
419
420
421
422
423
424
425
426
427
428
429
430
431

432

433

A SCEE B SEBU R BT, 8 WL O T 3 S Z AR IR R & e, BRI S AR SR A L
A AU BRI 16 THE R R A A AR xR (& 6¢) o N T kB HEUEIZ A AR K« — AR T 2
FENUGRIEIATHHLA, LA 10c 0L AU /A LI Z- 00 5 544 CRRTAR DY Sk A Nl oo ki i i
FEo 8 H 4 H 21:00 P 1AL B JR 19 A< B -5 10 T 350 7 AN g T A IE XGAE S L 2R e
DAHIBTE B U ESR S U7, LRI A AR S 7 7E O AR TR BES AR A4 o WS BADUIRE ISR XU 1)
11 PEEL Fid iz r e (& 1) SR, ERTHITH RS 50 km AL T RS IRIR R AR &
TR — 5B E 55 ik N T 2km) 1 ETHE3) XK Z R AR B R G THE 1-2km W2, FFECUZE W Z< 5
SRR gk vU A2 IR E L BESAL . eI SRIBIRTHER T, BRIEZRAREEPHATHE LFC 5, B
s HIR SR ETHEZ) X, AR . 21:30 Bfd A KRR, HNGRARATI LI 2R & 246 TH I 5 1
iR RE R (BN o MRS R, Rk L 0.9km = 5 A EIE HIE, ST T 35OX R
S, TR BRI S AR S TS 20 10km (] 11a,b) o 18R & 2RI 30 TH I 2 BB R AE 2
LA L, B Tkm = LB RA 6 THE HIE B LFC, i AR as ETHazhX, AR
BIAEXS Lo DRI, TR R R i 3t T 8 el LA LA 0L, Fa & rh LR A A AR T LA
Pic & 4 75 Gy fih R

ERTA w Ty
LN

J

-
P
-

29.95°N—1_\

29.65°N—:-\

29.35°N—|

o~ A e S N Sy
A~ e S S S S e — -~ ~
G

B g = e VortEity Contours: .5t0 2 by .5 oo C o o< Vorticity Contours: .5 to 2 by .5

[ I I | | |

)
— ~ o N \\g
B S e oS A

<
A N sy
NP A A

-

2222 Vorticity Contours: .5 to 2 by .57 Ny
| I I I |




434

435
436

437
438
439
440
441
442

T -
S T T R T S SR —\—\—*\—\‘ﬂ*\\\lﬁ
S S S, N S W e s S S N T N M

29.95°N

29.65°N

29.35°N A
¥

“Potential Temperature Contours: 54 to 57 by 1 2

I [ I I [
103.63°E 104.03°E 103.63°E 104.03°E

15 20 256 30 35 40 45 50 55 60 65 70 75
K10 CTRL (554D FIEXP W5 3541 B 2 km w2 8 5 4 [120:00 (ab) . 21:30 (c,d) . 22:00 (e,f) MK
WU IR (5%, $fi: dBZ) , Jr1 20:00 F121:30 K& inAE T (LLOAELZ, $47: 10%1) , 21:30 EH&
IAREY (LML, A hPa) M5 % 7 km mENFMLE (I ESELLE, B °C)
Figure.10 Wind field and radar echo (shadow, unit: dBZ) at 20:00 (a, b), 21:30 (c, d), and 22:00 (e, f) on August 4th simulated by

CTRL (first column) and EXP test (second column) at a height of 2 km. The relative vorticity (red contour, unit: 103s1) is
superimposed on the 20:00 and 21:30 images, while the pressure field (red contour, unit: hPa) and average potential temperature at

altitudes of 5 to 7 km (blue solid contour line, unit: °C) are superimposed on the 21:30 images
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Figure.11 Wind field, radar echo (shadow, unit: dBZ), and potential temperature (blue solid contour, unit: °C) simulated by CTRL
(first column) and EXP test (second column) at an altitude of 0.6 km on August 4th at 21:00 (a, b); (c, d) Vertical profile of the
composite wind vector ( m-s! ) along the simulated low-level environmental wind direction (red straight line) with horizontal wind

and vertical velocity (magnified by 10 times), superimposed with reflectivity factor (shadow, in dBZ) and vertical velocity ( m-s™!)
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