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Fig.1 Distribution of 16 grid points for classification of circulation types (A) and the geography location of Ningxia (B)
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Table 1 Lamb-Jenkinson circulation type classification scheme
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Fig.2 Distribution of heavy dust pollution days in
Ningxia from 2018 to 2021
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Fig.4 Composite map of easily polluted circulation sea level pressure (unit: hPa) superimposed with 10 m wind field map
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Table 2 The frequency of heavy dust pollution in each city

under the influence of cold air in different paths (%)
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Characteristics of heavy dust pollution weather coused by
cold air with different routes in Ningxia, China

Yuan Ruirui"*?, Wang Jianying'**, Zhang Weihong®*, Zhang Suzhao'**, Wang Kun'**, Yong Jia"**
(1.CMA Key Laboratory for Meteorological Disaster Monitoring and Early Warning and Risk Management of Characteris-
tic Agriculture in Arid Regions, Yinchuan 750002, China; 2.Ningxia Key Laboratory of Meteorological Disaster Preven-
tion and Reduction, Yinchuan 750002, China; 3. Ningxia Meteorological Service Center, Yinchuan 750002, China;
4. Ecological Environment Monitoring Center of Ningxia Hui Autonomous Region, Yinchuan 750002, China; 5.Ningxia
Meteorological Observatory, Yinchuan 750002, China)

Abstract: To investigate the characteristics and transport rules of cold air in different routes on heavy dust pollu-
tion weather in Ningxia, we summarize the circulation characteristics that are easy to cause heavy dust pollution
weather in Ningxia on the basis of objective classification of daily ground circulation by using environmental and
meteorological data and NCEP reanalysis data. Further, the weather characteristics, pollution sources and contri-
bution rates of heavy dust pollution under the influence of cold air in different routes were analyzed by using the
backward trajectory model. The results show that: (1) The cold air routes and circulation pattern that are easy to
cause heavy dust pollution weather in the whole region are westward path (A, AN, ANW) , northwest path
(AE, ANE, N, NE) and northward path (CE, CSE, E). (2) Affected by the cold air along the westward route,
Zhongwei was the first city to experience heavy dust pollution; Affected by the cold air along the northwest
route, Zhongwei and Shizuishan first experienced heavy dust pollution; Affected by the cold air along the north-
ward route, Shizuishan was the first city to experience heavy dust pollution. (3) Under the influence of cold air
along the westward route and the northwest route, the transport track of dust in Ningxia was mainly west and
northwest, and the dust sources were mainly from the gobi around Ejin Banner, Badain Jaran Desert and Tengger
Desert, the contribution of sand source to the PM,, mass concentration was 80—160 ug'm” and above 160 ug'm?,
respectively; Under the influence of cold air along the northward route, the transport track of dust in Ningxia
was mainly northwest and northeast, and the contribution of Tengger Desert, Ulanbh Desert and Mu Us Sandy
Land to the PM,, mass concentration was above 140 ug-m”, among which, the contribution of the Mu Us Sandy
Land in the easterly direction was above 160 ug-m™.

Key words: heavy dust pollution; circulation classification; transport rules



