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Abstract: Based on the atmospheric motion equations and divergence equation, this paper analyze
and discuss the stability of the disturbance involved with the transverse shear line (TSL) over the
Tibetan Plateau (TP) and the dynamical mechanism of the Tibetan Plateau vortex (TPV) induced
by the TSL then verify it by ERA-interim reanalysis data. It is concluded that the TSL is the
important background field of TPV. The TPV induced by the transport of water vapor which
located in the south of the TSL is associated with the adjustment of divergence field caused by the
unbalanced of atmosphere, which is favorable for the formation of TPV in the position where the
convergence is enhanced, the center of the TPV corresponds to the positive center of unbalanced
items and the periphery of the TPV is negative area of unbalanced items. The area where the large
negative value of unbalanced items coincides with the vapor convergence can indicate the location
of precipitation. When the southwest winds increased and move toward the east or northeast, or
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when there is a negative center area of unbalanced item downstream of the TPV, the vortex moves
to the same direction. If there is a cyclonic circulation in the TP and the center of the cyclonic
circulation corresponds to the positive center of the unbalanced items, it is conducive to the
formation of TPV; further, when the center of the vortex corresponds to the unbalanced positive
center and the value of that increase continuously, it is also favorable for the development of the
TPV.

Key Words: Plateau shear line; Unstable perturbation; Plateau vortex; Vapor convergence;
Unbalanced items
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Fig.1 Wind field structure on both sides of transverse shear line (a) Transverse shear line on both sides of the
wind field; (b)decomposition of wind field on both sides of transverse shear line.
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Fig.2 The sketch of disturbance (wave) at the interface of wind speed
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13-14 June 2015.The box in the graph a, c, e, g represents the position where the large value of the water vapor
flux convergence coincides with the large negative value of the unbalanced item, the blocks in the graphs b, d, f, h
represent the rainfall position (a) at 18:00 on 13; (b) the accumulated precipitation from 18:00 on June 13 to 00:00
on June 14; (c) at 00:00 on 14;(d) the accumulated precipitation from 00:00 to 06:00 on June 14; () at 06:00 on 14;

(f) the accumulated precipitation from 06:00 to 12:00 on June 14;(g) at 12:00 on 14; (h) the accumulated
precipitation from 12:00 to 18:00 on June 14.
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B 6 2015 4F 6 J 13-15 H 500hPa i3z (#isk, Hhr: m « sHYFIEHEFEAT 158 n B (9 5%, %47:10%2) (a) 6 H 13
[H 18:00; (b) 6 H 14 H 00:00; (c) 6 H 14 H 06:00; (d) 6 H 14 H 12:00; (e) 6 H 14 H 18:00; (f)6 H 15 H
00:00; (g) 6 A 14 H 06:00; (h) 6 A 15 H 12:00; H: [ Bl A% 2 w51 R A IR
Fig.6 The wind field(arrow, unit: m  s) and unbalanced items(color area, unit: 10°s ) of 500hPa during the
period of 13-15 June 2015 (a) at 18:00 on 13; (b) at 06:00 on 14; (c) at 06:00 on 14; (d) at 12:00 on 14; (e) at 18:00
on 14; (f) at 00:00 on 15; (g) at 06:00 on 15; (h) at 12:00 on 15; where the circle represents the plateau vortex.
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Fig.7 The zonal-time profile of relative vorticity along 35N at 500hPa from 12:00 on June 14 to 18:00 on
June 15 2015(contour, unit: 10°s). The box represents the maximum vorticity center
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Fig.8 The schematic graph of the vortex induced by shear line (a) the stage of shear line; (b) the coupling
relationship of shear line, low vortex and water vapor (the gray circle is where the low vortex is easy to form), the
dashed line is shear line; (c) before the stage of vortex, + represents unbalanced positive area, - represents

unbalanced negative area, H represents the high pressure.
The arrow represents the wind direction, the south curve represents the south branch, and the north curve

represents the north branch and ridge.
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