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Abstract

This study conducts a comparative analysis of two strong sand and dust events at Lhasa Gonggar
Airport in late winter and early spring of 2023 (February 11~12 and March 30~31), combining me-
teorological observations, circulation background analysis, physical quantity fields, and HYSPLIT
backward trajectory-concentration weight simulations to reveal their causes and differences in
source contributions. The results show that both events occurred under the background of en-
hanced westerly jet stream over the plateau, with PM,, peaks reaching 960 pg:-m-2 and 810 pg-m-2
respectively, and visibility dropping to the hundred-meter level. The sand and dust event from Feb-
ruary 11~12, 2023, was dominated by the eastward movement of a high-latitude cold vortex, with
a stronger jet stream and significant dynamic uplift, and the dust was mainly from long-distance
cross-border transport, with significant contributions from foreign sources; the sand and dust event
from March 30~31, 2023, was mainly influenced by the west wind trough and the southward pres-
sure of the high-pressure ridge, with dust mainly originating from the near-source areas in the cen-
tral and western parts of Xizang, and weak vertical diffusion leading to the continuous accumulation
of pollutants. In terms of vertical structure, the configuration of low-level divergence and mid-level
convergence in both events was conducive to the vertical mixing of sand and dust. Based on the
differences in the sources and transport mechanisms of sand and dust, it is suggested to strengthen
cross-border sand and dust monitoring and early warning, as well as regional joint prevention and
control, and enhance the airport’s emergency response capabilities to ensure aviation safety and
air quality on the plateau.
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Figure 1. Terrain distribution and airport location (29.2976°N, 90.9119°E)
B 1. 5 %H RAIARLE(29.2976°N, 90.9119°E)

2.2. YIEKIFER A&

AT FUAS FH BB 3 RIS TR0 6 D [ BRALI b i S GO s B 2. ERAS AT RRL. b
A BOE AL R 2023 45 2 H 11 H 08 i~12 H 08 1F LA 3 H 30 H 08~31 i} 08 i, Fokidyis Je4idis
IR LM (https:// www.zq12369.com). JiT ML A CWT W FEREE 74 R I G 80k R B 521
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Figure 2. (a) PM10 concentration during the “211” dust event; (b) Visibility during the “211” dust event; (¢) PM10 concentration
during the “330” dust event; (d) Visibility during the “330” dust event
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Figure 3. 500 hPa Geopotential Field ((a) “211” Process; (b) “330” Process)
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Figure 4. Horizontal Helicity Field ((a) “211” process on February 11 at 16:00; (b) “330” process on March 30 at 16:00)
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Figure 5. Vertical velocity (contours in m-s™"), divergence (shaded in 107 s71), and wind field for the “211” process and “330”
process ((a) 16:00 on February 11; (b) 16:00 on March 30)
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Figure 6. Backward trajectory clustering of dust events ((a) “211” event; (b) “330” event)
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Figure 7. Weighted trajectories of PM 10 concentrations during dust events ((a) “211” event; (b) “330” event)
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