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Analysis of dust-retention capacity of typical deciduous shrubs in the widened

valley area of the Milin section of the Yarlung Zangbo River

WANG Qiuyue, ZHOU Mengyao, DING Guodong *
College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China

Abstract: The Milin Wide Valley area of the Yarlung Zangbo River is one of the regions with the most frequent dust storm
activity on the Tibetan Plateau, posing a significant threat to the ecological and environmental security of the basin. The
Shrub canopies play a crucial role in reducing atmospheric particulate concentrations and mitigating dust storm disasters.
This study systematically revealed the synergistic regulatory mechanism of shrub morphological characteristics and leaf
surface microstructure on dust retention, by measuring the dust deposition from single leaf to single plant during the
sandstorm periods ( April and November) and analyzing the particle size distribution, in conjunction with leaf surface
microstructure observations. The results are as follows: (1) The fine particles with diameters less than 2.5 pwm were mainly
adsorbed by shrub leaves, which accounted for 79.80% of the total dust retention. (2) There were also large differences in
the dust-retention capacity of different tree species, with all species holding more dust in November than their April
counterparts. (3) The total leaf number per plant and LAI were significantly negatively correlated with the dust retention per
unit leaf area ( P<0.05) and highly significantly negatively correlated with dust retention per leaf ( P<0.01) ; stomatal
aperture was highly significantly positively correlated with dust retention per leaf (P<0.01). (4) The comprehensive dust
retention ability of Caragana crassispina and Berberis gyalaica was the strongest, which can be prioritized as dust-retention

tree species in the Yarlung Zangbo River wide valley region. The results of this study are expected to provide a theoretical
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basis and practical guidance for the improvement of the ecological environment in the Yarlung Zangbo River wide valley

area.

Key Words: Yarlung Zangbo River; deciduous shrub; dust-retention capacity; morphological characteristics; leaf

surface microstructure
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Table 1 Basic information of the test plants
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Fig.1 Dust retention per unit leaf area, per leaf, per plant for different tree species in different months
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Fig.2 Comparison of particulate matter dust retention by particle size for tree species in different months
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Fig.3 Content of particulate matter of different particle sizes attached to tree species per unit leaf area in different months
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Fig.4 Electron microscope scanning images of leaf microstructure of five plant species
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Fig.5 Heatmap of correlation between dust deposition in different measurement units and influencing factors
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Fig.6 Redundancy analysis of plant morphological characteristics and foliar microstructure on dust retention capacity of shrubs
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Fig.7 Cluster analysis chart under different classifications
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