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Fig.1

Schematic map of the wind corridor dredging project area and a meteorological

station around Mingsha Mountain and Crescent Moon Spring
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Fig.2 Interannual variation characteristics of the average wind speed and the average sand-driving

wind speed at the Crescent Spring east observation point from 2009 to 2025
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Fig.3 Annual-directional variation heatmap of average wind speed at

the Crescent Spring east observation point from 2009 to 2025
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Fig.4 Annual-directional variation heatmap of average sand-driving wind speed at

the Crescent Spring east observation point from 2009 to 2025
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The impact of wind corridor dredging project on the regional aeolian
dynamics in the Mingsha Mountain Crescent Spring Scenic Area

Wang Wei'?, Qu Jianjun'?, Niu Qinghe', Xin Xiaolei’, Huang Wenming’, Cui Quanbin’,

Chen Xicheng’, Li Haijiang’, An Zhishan', Zhang Kecun'
(1. State Key Laboratory of Ecological Security and Sustainable Development in Arid Regions/ Dunhuang Gobi Desert
Ecology and Environment Research Station, Northwest Institute of Eco-Environment and Resources, Chinese Academy of
Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3.College of
Urban and Environmental sciences, Northwest University, Xi'an 710127, China; 4. Gansu Northern Technical School,
Lanzhou 730000, China; 5.Mingsha Mountain-Crescent Spring Scenic Area Service Center, Dunhuang 736200, Gansu,
China)

Abstract: In response to the threat to the survival of Crescent Lake posed by the convergent movement of the
southern and northern sand dunes in the Mingsha Mountain-Crescent Spring Scenic Area, the scenic area service
center implemented a wind corridor dredging project in 2012. However, the impact of this project on the regional
wind dynamic environment has not been evaluated to date. In view of this, based on meteorological data collect-
ed from 2009 to 2025 by the automatic meteorological observation instruments deployed within the scenic area,
this study analyzes average wind speeds, wind frequency, and drift potential to evaluate how the local aeolian
dynamics have responded to the wind corridor project. The results show that: 1) The annual average wind speed
at observation sites exhibits a fluctuating upward trend, while the annual average sand-driving wind speed for
sand entrainment shows a declining trend; 2) The wind direction heat maps indicate that the near-surface wind
speed is significantly affected by the dredging project in terms of spatial distribution, with the annual average
sand-moving wind speed in the corresponding wind direction increasing by approximately 10% after the imple-
mentation of the wind tunnel dredging; 3) The proportion of wind speed ranging from 0 to 5 m-s~' accounts for
more than 90% of all recorded wind observations annually, and the proportion decreases as wind speed increas-
es; 4) The wind corridor dredging project has an impact on the drift potential in the corresponding direction,
with the drift potential in the corresponding wind direction increasing during the project implementation period
from 2013 to 2017. Overall, the findings demonstrate that the wind corridor dredging project has positively con-
tributed to restoring near-surface airflow patterns in the scenic area.

Key words: acolian dynamics; wind-blown sand hazards; engineering effectiveness; Mingsha Mountain-Cres-

cent Spring Scenic Area; drift potential



