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Abstract Based on the hourly precipitation data from automatic weather stations, hourly temperature data from multi-source
fusion, high-altitude observation data, meteorological satellite data of FY-4A, X-band dual polarization radar data and ERAS
reanalysis data , the mesoscale characteristics and causes of a warm-sector rainstorm process in Panxi area, southern Sichuan from
20:00 on October 4th, 2022 to 12:00 on October 5th, 2022 is analyzed.The results show that:(1)This process manifested as a B-y
mesoscale convective system on satellite imagery, which has gone through three stages of developing, strengthening and weakening in
Zemulong Village area. The mesoscale convective system of rainstorm tilts east from bottom to top, allowing the convective system to
maintain and develop for a longer period.(2)The radar echo in Zemulong Village area shows a strip-shaped distribution, the
back-propagation and echo training effects is significant. The strong echo nuclei is relatively low, mostly below 4.5km and its
individual nuclei weakens rapidly, thus it has a high precipitation efficiency.(3)In this process,the atmosphere is in an unstable state of
dryness above and wetness below, with a low level of CCL, LCL, LFC, thus the gas mass does not need to be lifted too strongly to
move upward vertically and cause water vapor condensation, then the thunderstorm system can develop rapidly. The weak vertical
wind shear also reduces the involvement of unsaturated dry cold air, weakens the entrainment rate and improves the precipitation
efficiency. (4)The convergence and cyclonic flow field formed by the blocking effect of the terrain on the northwest edge of Panzhihua
are the main factors generating the continuous convection and forming the training effects, thus extreme precipitation occurs in
Zemulong Village area. In Guanyintang Village, the southwest low-level jet stream is nearly orthogonal to the northeast mountains,
which force the airflow to rise and forming strong precipitation in the low-lying areas in front of the mountain. Due to the southwest
low-level jet, convergence of wind speeds caused by terrain, the terrain circulation caused by terrain temperature gradient also

promotes the formation of heavy precipitation.

Key words Panxi area, warm-sector rainstorm, mesoscale characteristics, cause analysis, topographic effect

1 515

SREEKEMIENEESRRE, W) IEEEBAE R X (ERIETFRELL M) ) E=DREKR L E NSRS
Z— (BB, 2009), BEHX MM AFE, BEKRSESSIXLE, BEMEAREREREERHMBRE, 1992;
FMEFESE, 2006), AL ANRBERMEDM LS TRAREM. tban, 2016 £ 9 B 18-19 H, ZR#MIFIXEIR
W, BMFHFREN, IR BRARERERE, E/M I AXT, 8 AKE, 20205F6 B 26 H, RUMEBTEILIHR
PBRENERFAREW, BN 22 ARRTHERIRGTES, 2023), #BESHIT 2002-2020 4, 27X RRERIEMNIET AL 289
AN@EEE, 2022),

BEXEWHNMSHEFHEETN(1986)H M ErmarHIRWIRY, HRAKPXMENEAWRA. WEHENEH. SEE/N.
REMBE LS (FLMN, 1986, HRF, 2006), MEMREAHR, EES5ES. 2AREFVEX, EEFEHNKA
m%, FEHLREMANGER, KEZFMEAEW, —REAEEREEEEF, EE5E. BEMNREELEMF, STREMX
VAR, SERIEIGER)N, BREME, —REERIRNBNARER XFEEMRMEER, 1990, BREFE, 2003, KR,
2006, E#EE%, 2006, Wang.etal,2014; {2 E%, 2016, Duand Chen(2018,2019); X|EE&ES 2019; X)EESF 2021),
BRAEBFMXI, REHMEXbZIBEXENN™ELMENELE, 2012, {RIES, 2014, INELSE, 2013, A, 2014,
zhong.et al..2015; BR=IFESE, 2015, FLALEBE, 2016, EBRIAES, 2017). HJIEHMNEABX, HBTFHMBEMRER, B
HREMEXBEWAL.

BEXENFMAZEN TEAENARE, MRESKRS, BETREREURFFHREX RN ZE LR (Lo et
al,2016;Hang and Luo,2017;it5x% 2018, EH % 2020) EX EMit L . X4 . KRMEFEVNETHEZR, BESMXEEIN
ARABTME, 2012, REFE, 2013, EHFSE, 2015), AMERARDXEEXRWAEKES. BREBIREAA
EREAEERX, ANTEBMKEXENARTAEMR, RESEBLERX. BEF(2012)FANEFEZF(2012)%t 2012 F



R 7 21" 5 K R TR M T 40 A 3k AR, /KIS 72 FR BB X PR /K A PR /K 4 AR BE X PR K FRER B fB) B2 . SRR, AU A4
B, FRELET(EC, BFEKKED Z B AR SR BT SRR E LM MCS gk . & & (2020)%F 2018 FFJL"7.16"8
XBFARNBTTONHAR, BRTRZLREEXENREXRTNNN. ANER, ERELE THEEELEMAER
HFEBITANEERE, NI RMELMBENAIRBEBEEEZN. SKkREF (0157477 2012 F 7 B 12-13 HPRILESE
BEXFARN, BHILAENEH—NEEEE-EFESa P REBNARSE~EN, SWRICRMA R E R4 hAIE
HEFRVXR, AEREARNEENFRENSRAGEDHRE FIENR AR, FELUN—EEBR=ERTEREK, =
EFIRAE 2 (2021)STE K 2019 £ 4 B 19 HIRIGEMEKFTON, R T2 HE X 858K R EHERF FLthmE
EENIEERFELRESRA, RENTRRELXR, LHEFRENGREELTEITFRENARENLRE. BT 20 H42
70 ERIFEBE S LEHF AR RSYNMN, FiL3TFEZSE MCS FEMAKE. Blustein 5(1987). Moore Z(2003)%f MCS &
. BEERITRERTHT T KBS 47, Parker £(2000)E A% TS, LS, PS BRI R RGN A BRI R ENBHEE
PITFHER X R . Doswell F(1996)FF 5T MCS HALEN . BahHARNEKEXKEEFTEELM, YZMERIFIING
& BAEIRHTIR AL B ZE R "(Echo Training Effects)Bt, 8BRS RE IR E. Schumacher % (2005) 325 & E H
ERRIEAY MCS ALK A Training line or adjoining stratiform(TL/AS)5 Back-Building(BB)R R4, H 04T T W
K MCS X N IREAFAE. T IBhXMEXEN, BRifRIESHENIR. BA0F021)% T M) IZHEXHEN
HEX FIRBRSEANZMASER S AEFERE. BRTeRLEE . ARRESREMNKRERENE, HEITHHrH
KEXFEWAR S MIFEFABEK MR, FKEF(2015) 4 RNEF(2017,2019)% 2 A 58 X F ™ A9 M5 T R I, A 0 g X
FWEFREKR. B, FRETHRENFER, BEAZERERTLA—%, SHEXRBEY]. F8L%F2022)%F 2017 4F
7 B 23 BREEN R I —REX L RENEA# THREENRE, BRIAEX U ENAR B LM S5TEREEN
WA ZFRINA.

XN TERSRERFS, ENEASENEFRARIBEMHEHBEE(Chen et al. 2015228 %, 2018), HfF
ZXEXRMEmRZ, EZXK SRS R, RBSIKBNARS, BXEFEKLKEMERS, EERHARNEZA.
AR A E B SRR KRR ZEREENTVERR. SEWNER. FY-4A SREEFR. XEBRWRIREX
FRLAN ERAS BT ARL, X))l A2 mtX 2022 £ 10 B 4 H 20 -5 H 12 NHNEX St R 0 REBEREN
BER#THT, DR BRHRAR, ASEBEXENTURRS LIEHRUSE.

2 REKFHEFMARE 5
2.1 PEKIFIE

e Zemulong

E 35 { —— Hongbao
27.5° N mm \: /i \ —— Hongxing
200 S 30 —+— Guanyintang
150 ¥ - —=— Jinchuan
= i
100 2
o {=1
27° N 50 o 20
@
25 & 154
-
10 = 104
26.5° N 1 £
0 = 54
0 T T & T 1T &—" 7 119
21 22 23 0 1 2 3 4 5 6 T 8 9 10 11 12

26° N Time (BJT)

101° E 101.5° E 102° E 102.5° E

1 M) EpEE X 2022 £ 10 A 4 B 20 BF-5 B 12 BtBE/K 25010 (a) MR X L3 2/ N BE K & 527 (b)
Fig.1 (a)Precipitation distribution and (b)hourly precipitation distribution at stations above rainstorm in Panxi area of southern Sichuan
from 20:00 on October 4™,2022 to 12:00 October 5*,2022
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Fig.2 High Altitude Situation Map of Panxi Area in Southern Sichuan from 20:00 on October 44,2022 to 08:00 on October 5%, 2022
for(a) 500hPa at 20:00 on October 4", (b) 500hPa at 08:00 on October 5", (c) 700hPa at 20:00 on October 4", and(d) 700hPa at 08:00
on October 5®(wind(vector), unit: m-s™)
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