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Abstract

The circulation situation, water vapor, power and energy conditions of a medium-level regional
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rainstorm process in Tongren City on August 28~29, 2019 were analyzed by using the data of the
regional automatic station in Tongren City, the conventional observation data of Micaps, the 1° x 1°
reanalysis data of NCEP/NCAR, the data of FY2E satellite cloud image, and the radar echo data, and
the precipitation forecast predicted by numerical prediction was tested. The results show that the
rainstorm process is formed by the coupling of low- and medium-level low vortex shear, cold air,
easterly jet stream and ground convergence line in the periphery of typhoon. The water vapor
convergence in the rainstorm area is obvious, and the sky above Tongren City is a positive vortici-
ty area and a strong vertical upward movement, which provides favorable conditions for the for-
mation of heavy rainfall. The near-ground cyclonic convergence and vertical upward movement
caused by the terrain played an important role in the formation of this rainstorm process. The un-
stable layering, strong thermal instability, and vertical wind shear of a certain intensity of “dry
and cold at the top, warm and wet at the bottom” provide favorable energy conditions for the
emergence of strong convective weather. The precipitation forecasts of EC and Central Observato-
ry have certain indicative significance for the heavy precipitation process, but the precipitation
level forecast is slightly smaller, and the precipitation falling area is slightly northerly than the
actual situation.
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Figure 1. Rainfall distribution in Tongren area from 08:00 on August 28 to 08:00 on August 29, 2019 (a) and hourly rainfall
at Mengjiatun Station from 16:00 on the 28th to 07:00 on the 29th (b) (Unit: mm)

& 1.2019 4 8 B 28 H 08 Bt E 29 H 08 A= XERE 7 [E(2) & 28 B 16 BT E 29 H 07 B RFR AL AR /)BT TR
2(b) (BfiI: mm)

3. RFKE S
REREZRGERIH

8 H 28 H 08 I (EIB%): 500 hPa /& imchi4e kil —F RS, KRR E, ST RRei TN
A ARAGER, AT A2 B A R AR ) PE R SRR s 700 hPa 7E DU AR AL A —AMEI, AT 001 ARk
- FRAGE AR YA, BTS2 R SR, TP, JLEAE FIRIX s 850 hPa HEKHIHE - Bt
Ml - BRI — A RIS, Ko TR, MW TRX: i b, S0
JEFES], HREEMBIE. MERE, NERET, @Chmsl T eRs@ixak, FFeeEriE, G5
TRt R R

8 H 28 H 20 B (& 2(a)): iz RIRGEREE N 52 AR ALHE, 500 hPa @l &Al A PEAH, 152 =l js
PEALS I, & RERERL T RPEHE - P ZRE—7; 700 hPa 76 H K AL — MIKIR, (KIR D)L R
FEEE R - SN AR - IR PR, AT IR, & KA R SR AES
JREGHS - W R, B AL TEIRIX A ; 850 hPa 1) AR 7E i 475 5 R A 355 — A R PR - PR - SRPH
WA FRX P MR b, AaRBSE P GEARE TN, BRI, 2R S, e
B MR - S - SR, BT R A I R RE R A R, AR TR R R R
TEHb I8 A 2R B R A

DOI: 10.12677/ccrl.2023.125091 887 SR AR


https://doi.org/10.12677/ccrl.2023.125091

8 H 29 H 08 if (] 2(b)): 500 hPa gll=EiKTS, (B2 EsEh, STHEARTS, & NEMhE S
JTHEHER; 700 hPa YIEZ AL, B, T2 ML 850 hPa VI L AR B4R, 4
WG L2 YR AL ST, AR AR B HiTi b, MR SRR M .

Figure 2. The analysis of meso-scale environmental field at 20:00 on August 28, 2019 (a), 08:00 August 29, 2019 (b)
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Figure 3. The water vapor flux divergence (Unit: 102 g/(cm*hPa's)) on 850 hPa at 14:00 (a), 20:00 (b) on August 28, 2019
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Figure 4. The cross-sections of Ose (black contour, Unit: K), wind (stem, Unit: m/s) and temperature (red dotted line,
Unit: ‘C) at 14:00 (a), 20:00 (b) on August 28, 2019
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Figure 5. The radiosonde of Huaihua at 08:00 (a) and 20:00 (b) on August 28, 2019
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Figure 6. Vertical velocity profile at 14:00 (a) and 20:00 (b) on August 28, 2019
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Figure 7. Distribution map of vorticity at 850 hPa at 14:00 (a) and 20:00 (b) on August 28,2019
7.2019 £F 8 B 28 H 14 Bf(a), 20 B (b) 850 hPa ;mE 7% &

4.5. FOF LN FFFAEX R AV IR

R AL T SN TR IR O B Rk B = B b, DR L 0, Bk 2572 0K,
FAT WY o ST L M AR AIE o B2 X5 249 L TR 38 O 5 AR T A AR B AR LR AR
128 H 20 i & DX askat ]z 70 A m] (1A 8), BECR U RE, 28 H 20 B AERE i 1L 2R M (A W S R st T A2
R, ARG EAILNGEN 2 m/s, TR G LRAMKGE 7 m/s, KGEHBTRIE R, BEL /e MmilE
HuBR K, 20 I 5 B K DX A 4 5 26 X IR B0, AR rho Bk B, 21 IV I AR A s 5 /N B
72.6 mm. FUETT L, SR AR IE AR AR AT I RE i L, SR L AR T, AERE R LU AR O KBTS B
SRIESATE, SUEMAINGE G LTHEs), B AR KRR, AR RERW . e L ra i
TR, TR R LR PR R TR, KA .

B 5T

LY 2=yl s

> e, 2
S 5

o ‘ e 4 = e D ) {‘J{yz‘g 7 2o { 3 iy {4{-"‘ g o oo - i

Figure 8. Map of wind field and hourly rainfall at 20:00 in Tongren, August 28, and hourly rainfall at 21:00
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Figure 9. Satellite cloud image from 18:00 to 23:00 on August 28, 2019
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Figure 10. Radar combined reflectivity factor evolution diagram at 18:29 (a), 19:04 (b), 19:27 (c), 19:56 (d), 20:14(e), 21:12
(f) on August 28, 2019 (unit: dBZ)
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Figure 11. From 20:00 on August 27th, EC will report the time series chart of Bijiang and Yanhe stations and the hourly
rainfall chart on the 28th
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