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Abstract Using the ERA-Interim reanalysis dataset of 4 times a day in JuneðAugust 1981ð2016 18 

with a resolution of 1 °× 1 °, based on three parameters which are the meridional shear of zonal 19 

wind, the zero line of zonal wind speed and the relative vorticity, and the automatic identification 20 

of the meridionally-oriented shear lines over the Tibetan Plateau(MOSLs), a total of 13 cases of 21 

MOSLs between 33-35 °N were selected. Using synthetic analysis technique, the structure and 22 

evolution characteristics of MOSL are studied. The results show that: MOSL is located in the 23 

plateau of the cross subject within the scope of 80£ĺ100°E , presenting a east-west trend with a 24 

quasi-horizontal distribution at the height of 500hPa, and the horizontal dimension can reach 25 

2000km. The vertical direction of MOSL over the plateau can be extended to 480hPa, whose 26 

thickness can up to near 2km. The circulation background of MOSL is the circulation situation of 27 

the two-trough and two-ridge of high latitude in 500hPa, the western Pacific subtropical high 28 

(hereinafter referred to as WPSH) and the Iran high are distributed on both sides of the 29 

Qinghai-Xizang Plateau respectively. On the dynamic filed, MOSL is consistent with the axis of 30 

the 500hPa positive vorticity zone, there are zonal vertical vorticity positive regions and ascending 31 

motion regions near MOSL, corresponding to the non-divergence zone, the divergence  32 

convergence zone distributes on the north / south side of MOSL; The positive vorticity zone near 33 

MOSL can extend vertically to 350 hPa, and the ascending motion extends to 200hPa, but the 34 

shear line only extends to about 480hPa, which is a shallow weather system with a certain 35 

baroclinic property and a northward inclination with height. On the water vapor thermal field, 36 

MOSL is the water vapor convergrnce zone, and there is a high pseudo-equivalent temperature  37 
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center between the 600-500hPa in the southern side of MSOL, it has very obvious characteristics 43 

of high temperature and high humidity. In the evolution process of MOSL from initial generation 44 

to strong development and then weakening, its life history is nearly 4 days, along with the 45 

westward shift of WPSH. With the range and the intensity of positive vorticity zone near MOSL 46 

increases, MOSL develops. With the invasion of dry cold air, the intensity of MOSL decreases or 47 

even dies. 48 

Key words  The meridionally-oriented shear lines over the Tibetan Plateau, Synthesis, Structure, 49 

Evolution, Characteristics, Objective identification 50 
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Table 1  13 MOSLs used for synthetic analysis 149 

 1989 1992 1992 1994 1999 2010 2012 2004 2007 2011 2016 1993 1986 

 6 6 6 6 6 6 6 7 7 7 7 8 8 

 24 23 27 17 24 06 02 22 17 02 05 08 24 

 18 18 18 18 18 18 18 18 18 18 18 18 18 
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℗ ̂90°E ץ ̃̆ῒ ᶷҹẒқ ̆ ᶷҹẒ ̕ ℗ қ ̂90°E161 

қ̃̆ῒץ ᶷҹқ ̆ ᶷҹ Ȃ ̂ 1b̃̆ ℗ ̆ῒ162 

ᶷҹқ ̆ ᶷҹ ̕ ℗ қ ̆ῒ ᶷҹқ ̆ ᶷҹ ̆ҍ∆163 

℗̆ ңᶷ ⱴ ℗̆ Ӟ ҹ Ȃ⁞164 

̂ 1c̃ ̆ ℗ ңᶷ ⁞ Ȃ 165 

 166 

 167 

 168 

 169 



 

 6 

 170 

 171 

 172 

1 500hPa ℗ №  173 

̂a̔ ∆ ̕b̔ ̕c̔⁞ ̕ ҹ ℗ ̕ ҹ 3000m174ץ 

҉ ̆ ̃ 175 

Fig 1. Evolution distribution of wind filed of 500hPa of MOSL 176 

(a: initial phase; b: strong phase; c: weakening phase; the black thickened line indicates MOSL; the black circle is 177 

Tibetan Plateau, the following figure is the same) 178 
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№ Ȃ 181 
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 2 500hPaβ ל №  187 

̂ a̔ ∆ ̕b̔ ̕c̔⁞ ̕ ҹ ℗ ̕ ҹᵝ̆ל ᵝ̔188 

dagpm̕  ҹ ̆ ᵝ̔K̃ 189 

Fig.2 Geopotential height field and temperature field distribution of 500hPa 190 

(a: initial phase; b: strong phase; c: weakening phase; the black thickened line indicates MOSL; the black thin 191 

contour line indicates geopotential height, unit: dagpm; black dotted line indicates temperature, unit: K) 192 

500hPa ̂ 2̃҉̆ ℗ Ҭ̆ῒқ ңᶷ№≢ҹ193 

№ ◐ Ҋץ̂ ҹ ◐ ̃ ᴚ ̆ΐ № Ȃ194 

҉̆ ℗ ᵝԍ 272K ̆ ̆ Ҭ ᶷ195 


