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Abstract:Under the background of climate change, long-lasting and extreme dust weather has

become increasingly obvious, causing serious impacts on production and daily life. From April 9th
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to 15th, 2023 (Beijing Time, the same below), a rare dust weather lasted for 6 days in the
Beijing-Tianjin-Hebei Region. Utilizing conventional meteorological data, reanalysis data, and
new detection methods such as wind profiler radar and lidar, this study analyzed the characteristics
and maintenance mechanisms of the dust weather in Beijing-Tianjin-Hebei, as well as its impact
on the irradiance loss rate. The results show that this dust weather was caused by the influence of
a Mongolian cyclone, two cold fronts, and a persistent southwesterly flow, which were the reasons

for the prolonged dust weather. During the Mongolian cyclone phase, sand originated from

wind speed, lifting large amounts of dust which then traveled to

with the descending

low-level jet in the troposphere and was rapidly transporti to the”su
airflow behind the cold front. During the southerly airflow p asN@e y the return of dust

sources from the middle and lower reaches of the Yangtze Ri dust was continuously

transported northward under the action of t airflow behind the surface high pressure

system, reaching relatively low altitudes, and mainly forming blowing sand or floating dust

through dry deposition at the sur aracteristics varied under the influence of different

systems: During the Mongglian the dust had a weaker impact but a higher upper

boundary height; duri old fron se, dust concentrations were high and visibility low,
with a sandstorm rgfg two after the cold front's passage and lasting for two hours,
followed an air 13 hours later; during the southerly airflow phase, the dust lasted longer but

was the we intensity. In this dust weather, the local turbulent dissipation rate increased

three hours before dust concentration increased, which has good indicative significance for
dust monitoring and forecasting. The above analysis results have good reference value for future
dust weather forecast.

Key words: Beijing -Tianjin -Hebei Region, dust weather, Mongolian cyclone, maintenance

mechanism
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Note: Black triangles indicate observation stations equipped with aerosol lidar.
Fig.1 Terrain (colored) of the Beijing-Tianjin-Hebei region and its upstream areas and observation stations (red
dots)
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Fig. 2 (a)PM10 mass concentration (colored, unit: pg-m~3) and (b) minimum visibility (colored, unit: m) at 13
national stations in Beijing-Tianjin-Hebei region from 08:00 on April 9th to 20:00 on April 15th, 2023, 2023.

2.2 By A B R N 28 FRYFE
R EANE TRV A AR, RGO JER. ARG PG IR, fE
DAL REA (3 ME D, AR . AFXERBEREEHEEES (K 4a, 40) KA

B/NELEE /m



[E I BB IR RE (3R 2) WFFEyb 2R 2 WpUSAE K S vb AR IR R OC R o MEMASRIE R,
4 H9HO8IKZE 15 H 20 i, kO, b AFKFEW R RS MYER T 27, 68, 93 h,

Horgk R DA EA B 1 3 h 5 Halb A g, JF4ERF 2 he

&1 20234F 4 B 9—15 BRRIMERRO. bR AREDLFHE
Table 1. Dust characteristics of Zhangjiakou, Beijing and Shijiazhuang in different stages from 9 to 15 April 2023
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Fig7. (a, c, e, g, i) The aerosol lidar extinction coefficient (unit: km™)and (b, d, f, h, j)the 24-hour backward
scattering trajectory. (a,b) at 04:00 on April 10, 2023 in Beijing, (c,d> 22:00 on April 10, 2023 in Beijing, (e,f)
22:00 on April 10, 2023 in Shijiazhuang, (g,h) 18:00 on April 12, 2023 in Beijing, and  (i,j) 18:00 on April 12,
2023 in Shijiazhuang.
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Note: The box indicates the steering flow.

Fig 8 The geopotential height (solid line, unit: dagpm), temperature (red dashed line, uni
(wind barbs and shading, unit: m s™) (a)at 08:00 on April 9, 2023 at 700 hPa, (h)2
hPa,and (c) 08:00 on April 12, 2023 at 850 hPa.
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Fig. 9 The height-time evolution of vertical velocity (shaded area, unit: m s-1) and wind field (wind vectors and
contour lines, unit: m s-1) in Beijing (a) from 12:00 on April 9th to 12:00 on April 10th,2023,(b) from 21:00 on
April 9th to 06:00 on April 10th, 2023, (c)from 12:00 on April 10th to 12:00 on April 11th,2023 and (d)from 18:00
on April 10th to 02:00 on April 11th,2023 . (a, c) ERA5, (b, d) Wind Profiler Radar.
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