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Intelligent Early Warning and Dynamic Sand Removal Technology for Highways Based on

Remote Sensing Inversion of Wind-Blown Sand Parameters

Xi Lei

Xinjiang Highway Construction (Group) Co., Ltd., China Xinjiang Changji 831100

Abstract: Extensive sandy highway networks in western China serve as vital national strategic corridors and lifelines

for regional economic development. However, they face persistent threats from wind-blown sand erosion and burial.

Traditional maintenance practices—characterized by passive response, manual inspection, and scheduled sand

removal—are plagued by significant delays, resource inefficiency, and high safety risks. With the deep integration of

Earth observation technologies and artificial intelligence, intelligent early warning and dynamic sand removal systems

based on remote sensing inversion of wind-blown sand parameters have emerged as a new paradigm for addressing

challenges in sand hazard mitigation. This paper systematically reviews research progress and current applications in

this field, covering key aspects including the mechanisms of multi-source remote sensing parameter inversion for wind-

blown sand, construction of intelligent early warning models, decision-making frameworks for dynamic sand removal,

and system integration and validation.

Keywords: Remote sensing inversion; Wind-blown sand parameters; Highway intelligent early warning; Dynamic sand

removal; Sand hazard mitigation; Multi-source data fusion; Digital twin
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