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Fig.1

Overview of the study area and locations of field observation sites
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Fig.3 Annual average sand transport intensity of each surface observation site in Beilujing area
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Table 1 Particle size composition of wind erosion sediments under different land types in the Beilujing area
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Fig.5 Seasonal variations in average soil moisture content and soil hardness of major land types in the Beilujing area
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Fig.6 Cumulative hours with wind speeds >5.0 m-s™' and

A%

>10.0 m-s™" in each season in the Beilujing area
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Fig.7 Correlation between sand transport intensity and wind erosion influencing

factors in different land types across months in the Beilujing area
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Comparison of aeolian sand activity characteristics among dry
playa, gobi and sparse shrubland in the Beilujing area,
lower reaches of the Shule River

Ma Yanmei'?, Wang Rende', Song Shuhong’, Li Qing', Jiang Hongjun',
Yuan Yixiao', Chang Chunping®, Guo Zhongling’
(1.Institute of Geographical Sciences /Hebei Technology Innovation Center for Geographic Information Application, Hei-
bei Academy of Sciences, Shijiazhuang 050011, China; 2.School of Geographical Sciences/Hebei Key Laboratory of Envi-
ronmental Change and Ecological Construction, Hebei Normal University, Shijiazhuang 050024, China; 3.The Institute
of Hydrogeology and Environmental Geology, Chinese Academy of Geological Sciences, Shijiazhuang 050061, China)

Abstract: Dry playa is a unique land surface type in the arid regions of northwestern China, characterized by in-
tense aeolian sand activity. However, current understanding of its aeolian activity characteristics and formative
mechanisms remains insufficient, especially lacking systematic comparisons with other wind-eroded land types.
This study selected the Beilujing area in the lower reaches of the Shule River as the study region. Using a combi-
nation of field investigation, long-term in-situ observation, and laboratory analysis, we compared and analyzed
the differences in aeolian sand activity characteristics among dry playa and adjacent gobi and sparse shrubland
surfaces. The results show that, compared with gobi and desert, dry playa exhibits the strongest average aeolian
activity with weak spatial heterogeneity, serving as the primary local dust emission source. This is jointly con-
trolled by higher fine-particle content, lower topsoil moisture content, sparse gravel or vegetation cover, and
well-developed desiccation cracks in dry playa soils. During the full annual observation period (May 2024 -

April 2025) , aeolian activity in all three land types peaked in summer followed by spring, which deviates from
the conventional view that aeolian activity is most intense in spring. This discrepancy may be attributed to the
strongest wind conditions occurring in summer during the observation period, reflecting the dominant control of
regional wind dynamics on aeolian sand activity.

Key words: dry playa; aeolian activity; dust source; spatio-temporal variation; Beilujing area



