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Effect of salt dust storm migration pathways on degradation of Ebinur

Lake Wetland
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Key Laboratory of Oasis Ecosystem of Education Ministry, College of Resources and Environmental Science, Xinjiang University, Urumgi 830046, China

Abstract; The lake wetlands are a transition zone between aquatic and terrestrial ecosystems. They are also one of the most
important environments that sustain human beings, especially in arid and semi-arid areas of Northwestern China. The lake
wetland ecosystem not only serves as an important media reflecting the dynamics of the local natural processes and habitat,
but also promotes the interaction between human beings and the nature to maintain a sustainable balance between the two.
Salt dust storm and alkaline dust deposition are generally caused by lack of water as loose deposits, dry lake bed crust, salt
and saline soil are blown and salt deposits are dispositioned due to wind erosion. The salt powder in the form of suspended
particles in the air becomes a natural disaster accompanied with strong wind. In addition to saline, alkaline elements, it
contains crystalline dry lakebed sediments, toxic chemicals, and harmful heavy metal particles, which threaten plant
survival. The development process of alkaline dust storm not only contaminates the air, food, water, and other natural
resources with a mix of bacteria, fungi, and other toxic and harmful substances, but it also destroys the grassland and
crops, and causes various diseases in humans and livestock.

Intermittently exposed lake bottom of dry lake in the Ebinur Lake region is the primary source for salt dust storms in the
surrounding area. Saline powder suspends in the air and spreads in the form of particles with the wind, seriously
endangering the ecological stability and socio-economic development of the surrounding area. The current study attempts to
investigate the dust storm migration pathways and its environmental effects using three remote sensing images combined with
synchronous field measurements of salt dust and surface soil samples with the Hybrid Single Particle Lagrangian Integrated

Trajectory (HYSPLIT) model. We also explore the environmental changes caused by salt dust storms and their impacts on
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the settlement process of Ebinur Lake by simulating and predicting the migration pathways of salt dust storms. Combining
atmospheric dust deposition and surface soil data as well as the westerly direction and airflow path, we simulated the
transport trajectories of salt dust for about four months in Bortala Mongol Autonomous Prefecture of Xinjiang Uyghur
Autonomous Region, China. The results indicate that; (1) the degree of soil salinization within the study area is uneven.
The highest level of salinization occurs around the Ebinur Lake but gradually weakens towards the peripheral expansion
areas; (2) the dynamics of saline land is closely related to the change in vegetation cover and water area and to human
activity, which also has a significant impact on the evolution of soil salinization; (3) there are two different paths of salt
dust storm, the north path starting from Bortala Mongol Autonomous Prefecture — Aletai — Gansu — Inner Mongolia —
Mongolia— Heilongjiang and southeastern path from Bortala Mongol Autonomous Prefecture (Jinghe, Bole, Wenquan, and
Alashankou ) —Wusu— Kuitun— Uriimqi—Kurla—Turpan—Kumul. Our results present important information regarding the

occurrence and mechanism of salt and dust storms in arid and semi-arid regions.

Key Words: salt dust storm; salinization; dust fall; migration path; Ebinur Lake
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Fig.2 Classification of soil salinization in Boertala
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Table 1 Extraction of soil salinization area
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Fig.5 Trajectory simulation of salt dust diffusion from September to December in 2013
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