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Development of low-level windshear detection system:
from past to present
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Abstract

Low-level wind shear refers to sudden changes in wind speed or direction below 1,600 feet above ground level,
which can potentially cause aircraft to deviate from their intended flight paths, compromising takeoff and landing
safety. Between 1943 and 2023, there have been 132 aviation accidents globally attributed to low-level wind shear,
resulting in nearly 2,000 fatalities. Consequently, several countries have invested heavily in the development of
detection technologies and equipment for low-level wind shear.

This presentation provides an overview of the evolution of low-level wind shear detection technologies,
including the Low-Level Windshear Alert System (LLWAS) adopted since the 1970s. LLWAS utilizes a network of
ground-based anemometers and algorithms to estimate shear intensity and location. On the other hand, remote sensing
technologies such as radar, sodar (sound detection and ranging), and lidar (light detection and ranging) are employed
to observe wind fields over a specified area through Doppler effect and detect wind shear occurrences. This is now
standard equipment at many international airports worldwide.

The report also discusses the current usage of low-level wind shear warning systems at airports in Taiwan, and

neighboring countries including China, Japan, South Korea, and Singapore.
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