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Mechanism Analysis of the Plateau Vortex Triggered

Rainstorm in Hexi Corridor
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Abstract: By using the data of sounding and surface dense AWS, the Doppler weather radar, the satellite
cloud images and the NCEP 1°X1° reanalysis data, forming mechanism of the rainstorm on 5 June 2012 in
Hexi Corridor is analyzed. The results show that this rainstorm is caused by interactions of the plateau
vortex shifting northwards, the cold air moving toward southeast from eastern Xinjiang and the upper-level
jet. The water vapor transported to the central western corridor is originated from the northwest air flow
in eastern Xinjiang and the easterly air flow of north eastern plateau. The isentropic surface over the rain-
storm area is steep, atmosphere is weak and unstable easily inducing the marked increase of vertical vortici-
ty and convergence. The dry intrusion that occurs on the south side of plateau vortex from upper tropo-
sphere enhances the baroclinity of vortex, which is conducive to vortex development and moving north-
wards out of the Tibetan Plateau. The rainstorm happens in the confluence area of northwest air stream

from eastern Xinjiang and east air stream on the north side of the plateau vortex and in the head part of the
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vortex comma cloud, and the most severe rainfall occurrs near the meso-§ scale rebellious wind area of

Doppler radar radial velocity.

Key words: Hexi Corridor, rainstorm, plateau vortex, dry intrusion, water vapour transport
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Fig. 1

The height and wind fields at 500 hPa and surface precipitation during 4—5 June 2012

500 hPa synoptic charts (solid line, unit; dagpm) at (a) 20:00 BT 4 and (b) 08.:00 BT 5 respectively;

(¢) 12 h accumulated rainfall (isoline, unit:mm) from 02:00 to 14:00 BT 5; (d) hourly precipitation
(histogram. unit:mm) in Yumen from 20:00 BT 4 to 16:00 BT 5 June 2012
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Fig. 2 The FY-2E IR satellite cloud images from 20:00 BT 4 to 11:00 BT 5 June 2012
(a) 20:00 BT 4, (b) 23:00 BT 4, (¢) 02:00 BT 5, (d) 05.00 BT 5, (e) 08:00 BT 5, (f) 11:00 BT 5

(Arrow means the location of intruding cold air)
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Fig. 3 The meridional cross sections of potential vorticity (gray shaded, unit; PVU)

and equivalent potential temperature (isoline, unit: K) across the center of
plateau low vortex from 20:00 BT 4 to 14:00 BT 5 June 2012
(a) 20:00 BT 4 along 93°E, (b) 02:00 BT 5 along 95°E. (c¢) 08:00 BT 5 along 98°E,
(d) 14:00 BT 5 along 99°E
(Black shaded area is the profile of topography)
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Fig.4 The cross section of vertical vorticity (gray shaded, unit:10 " s~ '), equivalent

potential temperature (bold isoline, unit: K) and temperature advection (thin isoline,

unit; 10°° K+ s ') along 95°E at 02:00 BT (a) and the 500 hPa vertical

vorticity and temperature advection (b, ¢, d) 02:00—14.00 BT 5 June 2012
(b) 02:00 BT, (¢) 08:00 BT, (d) 14.:00 BT

(Solid arrow denotes clod advection, hollow arrow indicates warm advection,

black shaded area is the profile of topography)
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Fig. 5

The CAPE filled chart (a, unit: J » kg~') and the cross section of equivalent potential

temperature along AB line (b, isoline, unit: K) at 20:00 BT 4 June 2012

(Line AB is the location of cross section of equivalent potential temperature)
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£1 HEZE 500 hPa EHX (38°~41°N.95°~98°E)
EHRAKRBEWZ (BA: 10°g-s7")
Table 1 Budgets of moisture fluxes in different boundaries
over the heavy rainstorm areas (38°—41°N,95°—98°E)
from surface to 500 hPa (unit: 10° g+ s™')

W/ H-BE PR RS ML dtias At
04-14:00 17 0 6 —2 21
04-20:00 12 12 10 21 55
05-02:00 18 11 7 28 64
05-08:00 23 16 1 19 59
05-14:00 35 —25  —10 19 19

TE: IR A .

Note: Positive value denotes the influx. negative value shows the efflux.
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K7 201246 H 4 H 20:00 &5 H 08:00 i KKLEE

Ui O BE IR S B em -
H 08:00, (¢) 4 H 20:00 ¥ 93°E M E#lH . (D 5
IR D Ry 500 hPa fiki Hh0y 5 2 6 B 52 X MR &1 1D

(a) 4 H 20:00, (b) 5

CREF L 200 hPa 2 JKEHT K 700 hPa i E R4k .

p/hPa

30 35 40 45
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Fig. 7 The comprehensive analysis of severe weather (a, b) and the cross sections of vertical velocity

(isoline, unit; Pa* s™') and u wind speed (gray shaded, unit:m + s™') (c, d) from
20:00 BT 4 to 08:00 BT 5 June 2012
(a) 20:00 BT 43 (b) 08:00 BT 5; (c¢) the cross section along 93°E, at 20:00 BT 4; (d) along 97°E at 08:00 BT 5

(Black arrow denotes the jet at 200 hPa, gray arrow indicates the distinctly streamline at 700 hPa,

is the moist

tongue, D shows the plateau vortex center at 500 hPa; black shaded area is the profile of topography)
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(a) 5H02:10

(d) 5H02:10 (e) 5H06:49

(g) 5H08:52

-21.3 -17.8 —-14.2 -10.7 -7.1 -3.6 —0.5

(c) 5H08:52

(f) SHO07:40

(i) 5H11:11

0.5 3.6 7.1 10.7 14.2 17.8 21.3

18 20124E6 1 5 H 02:10—11:11 FHUAC L ¥ 58RIk 1. 5™ A K 5 28 B F42 1) 2 33 42 14
Fig. 8 Radar reflectivity of 1. 5° elevation and radial velocity from Jiayuguan during 02:10—11:11 BT 5 June 2012
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Fig. 9 The conceptual model of rainstorm triggered

by plateau low vortex in Hexi Corridor
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