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Observational analysis of the heavy rainfall case on June 26, 2020, in Mianning
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Abstract : An unpredictably heavy rainfall event with a maximum 8-hr accumulated rainfall

exceeding 180 mm and a maximum hourly rate of 69.3 mm h™! occurred in Mianning on June 26,
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2020, inducing mountain torrents (MTs). Here, this event is studied using various observational
data. The results indicated that (1) the favorable upper and lower circulation and terrain leaded to
the rainstorm event. During the rainstorm, the situation at 500 hPa had little change. With the tiny
westward west-Pacific subtropical high (WPSH) and the eastward mid-latitude tough, the
southwesterly wind accelerated. The forming and developing of basin vortex (BV) can be
explained well by the aspect change of ageostrophic wind. The convergence between the northerly
wind of western BV and the southwesterly wind in Panxi Plateau determined the occurrence and
development of rainstorm. (2) The rainstorm process can be divided into two stages: The first
stage, the south branch of the updraft reached to the upper troposphere by the orographic lift, cold
poo lift and convergence at the mid-level troposphere. The second stage, the south branch flow
was uplifted by the orographic and the cold air associated with Sichuan basin. The maximum
reflectivity over 50 dBZ closed the melting level on account of the maximum vertical velocity
location descended during the period of large rainfall intensity in LLS. The maximum VIL over 50
kg/m? means the high precipitation efficiency and rain intensity.

Keywords: Mianning rainstorm, basin vortex, local circulation evolution, orographic effect
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Fig. 1 (a) Distribution of the 8-h accumulated precipitation (mm; dots) 1800 LST 26 to 0200 LST
27 in June 2020 based on Sichuan rain gauge observations. The gray shading represents
topography. The topography data spatial resolution is 0.03°. The location of Xichang radar is
labeled by the star. (b), as in Figure 2a but for the Mianning Rainfall (MR) region denoted by a
black dotted box in (a), and the topography data spatial resolution is 0.015°. The four-station
names of 8-hr accumulated rainfall amounts greater than 100 mm are abbreviated in alphabetical
order as follows: Lingshansi (LSS) , Zhongsuozhen (ZSZ), Huian (HA), and Yuexi (YX). Other
abbreviations: Caogu River (CG River), and Anning River (AN River). The MT disaster sites are
labeled by the star (high-speed exit of Mianning), red triangle (Dapuzi village), and. inverted

triangle (Damawu village) (c) Time series of the hourly rainfall of the four stations mentioned in

(b)
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geopotential height of 5880 gpm at 500 hPa and the altitude of 2000 m, respectively. The
topography data spatial resolution is 0.75°.The blue dash rectangular in figure a and the red
rectangular in figure b represent the Panxi plateau and the MR region, respectively
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Fig. 3 regional average of 850 hPa vertical vorticity (the region is represented by blue
rectangular in fig. 2b, 29° -30° N,104° -107° E, blue dashed line, 107 s!), average of 700 hPa
horizontal divergence (the region is represented by red rectangular in fig. 2b, 28.25° -28.75° N,

102° -102.75° E, red dotted line, 10 s™!), and the regional maximum hourly rainfall based on
Sichuan rain gauge observations (green solid line, mm) during 0800 LST 26 to 0700 LST 27 in
June 2020
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Fig. 6 850 hPa geographic wind (blue vector, m s™) and ageographic wind (red vector, m s,
big red arrows represent the aspects of ageographic wind ) at (a) 0800, (b) 1100, (c) 1400, (d)
1700, (e) 2000, (f) 2300 LST 26, (g) 0200, (h) 0500 LST 27 in June 2020
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Fig. 8 (a) Time-longitude cross-section of composite radar reflectivity (dBZ) along latitude
28.56°N from 1910 LST 26 to 0200 LST 27, in which bold dashed lines indicate the directions of
peak reflectivity propagation; (b) same as in Figure 8a but along longitude 102.26°E
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Fig. 9 Horizontal map of CR (dBZ) at (a) 1933, (b) 2002, (c) 2031, (d) 2100, (e) 2128, (f) 2203, (g)
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2243, (h) 2324 and (i) 2347 LST on 26 June. The dashed lines in (a), (¢), (¢) and (i) denote the
position of the vertical cross-section in Fig. 10, the white and blue triangles denote the gauge

stations of ZSZ and LSS, respectively

Pressure (hPa)
Height (km)

Pressure (hPa)
Height (km)

50.0 —

Rainfall (mm)

20.0 —

10.0 —
0.00 — T

28.0°N 28.6°N 29.1°N 29.6°N 28.0 °N 28.5°N 29.0°N 29.5°N
101.9°E 102.2°E 102.4°E 102.7°E  102.0°E 102.2°E 102.5°E 102.7°E

K
340 343 346 349 352 355 358

Pas'
-18 -12 06 0 06 12 1.8

K10 T 9 b dohn B 2 i B . /N, B EDE OB SARGRAEAE S AR (AL
KD, BESELNEE R 107%™ , BESELN > 18 dBZ AR (Ff:
dBZ) ; HEIPRAR hEERE (A Pals) ; by HET, SEEEN 0 EEME,
REOPISARMIE S 2 T EIrh, W0 B 7 BRI il s 0L 3 £ /N s ek 7K 8 ) o i £ o B
ERHEE CRA: mm/b) o Ca) 26 H 21 B, WA 9c B PTEA B I, FHik RN 20
3178 (b) 27 H 00 i, Y& 9i ELLPAEA: B fIm, Tk 23 I 47 73
Fig. 10 Vertical cross-sections along the lines given in Fig. 9 for equivalent potential temperature
(shaded; K), divergence (dashed and solid black contours at intervals of 1 x 1075s71),
superimposed with in-plane flow vectors with vertical motion amplified by a factor of 5 in the
upper portion, vertical velocity (shaded; Pa s!) in the middle portion, and hourly rainfall amounts
(bar; mm) in the lower portion at (a) 2100 LST June 26 and (b) 0000 LST June 27 2020. The
reflectivity vertical cross-sections indicate colorful contours (from 18 to 50 dBZ) in the upper
portion at (a) 2031 and (b) 2347 LST June 26, 2020. The green dashed line represents the melting
level. The terrain is shaded in black
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