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Relationship Between the Frequency of Tibetan Plateau
Vortex Generation in Midsummer and the Background

Field of Atmospheric Circulation in Early Summer

LI Wan-hong. FAN Guang-zhou

School of Atmospheric Sciences/ Plateau Atmosphere and Environment Key Laboratory of Sichuan Province/Joint Laboratory of

Climate and Environment Change s Chengdu University of Information Technology , Chengdu 610225, China

Abstract: Using the Tibetan Plateau Vortex (TPV) statistical data set obtained with the objective recogni-
tion method based on ERA-interim reanalysis data, selecting the high- and low-frequency years of the plat-
eau vortex from 1986 to 2015, and using this reanalysis data and the National Oceanic and Atmospheric
Administration OLR (outgoing long-wave radiation) data, the authors of this paper study the relationship
between the plateau vortex frequency generated in July and the atmospheric circulation in June with corre-
lation analysis and composite analysis. The main results are summarized in the following points: (1) In
July, the generating sources of the TPV appear mainly in the 28°— 36°N latitude zone. The number of
plateau vortices generated in the area west to 90°E accounts for 74. 68% of the total. (2) During high-fre-
quency years of TPV, the relative humidity of the low-level is high, especially in the areas of Shenzha (30°
—34°N, 84°—90°E) and Zuogong (about 29°N, 97°E). The atmospheric heat source is high in the vertical
direction in the area west to 90°E. The convection activity is high in the plateau south to 32°N. During
low-frequency years of TPV, the relative humidity of the low-level is low in the plateau south to 32°N in
June. The atmospheric heat source is low in the vertical direction of the west of 90°E. The convection ac-
tivity is low in the plateau south to 32°N. (3) During high-frequency years of TPV, the low-level in the
main generation range of the plateau vortex is controlled by the positive relative vorticity, and the relative
vorticity is too high. It promotes updrafts over the plateau, which are favorable for low-level convergence
and high-level divergence. The intensity is high, but there is a certain difference between the area west to
90°E and the area east to 90°E. In Gaize, the vertical shear of horizontal wind is less severe and weaker
than in low-frequency years. During low-frequency years of TPV, the low-level in the main generation
range of the plateau vortex is controlled by the positive relative vorticity, and the relative vorticity is low.
It promotes updrafts over the plateau, which is favorable for low-level convergence and high-level diver-
gence. The intensity is low.
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