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Analysis of airflow characteristics in Lanyu airport under significant
northeasterly situations
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Abstract

The airflow of northeasterly monsoon over Lanyu airport in winter is unsteady, which causes many difficulties
in flight services. To proffer aviation industry suggestions on flight plan scheduling and flight weather forecast
operation, this research integrated airflow characteristics in Lanyu airport under different prevailing wind directions
and speeds, especially emphasized on prevailing northeasterly, and attempted to clarify relevance between airport
turbulence and wind data from anemometers which are installed at weather stations scattered over the island. In this
research, wind data are collected from three weather stations of Central Weather Administration (CWA) in Lanyu,
and from two anemometer masts near the runway end in Lanyu airport of Civil Aeronautics Administration (CAA),
with duration started from Oct. 10, 2018 to Mar. 31, 2022. Wind data were visualized to understand wind field
characteristic in the vicinity of anemometers. The cubic root of eddy dissipation rate (EDR) was calculated via three
methods. Among them, EDR evaluated by structural function (SF) method, which has moderate statistics, was chosen
to analyze the relevance between airport turbulence intensity and weather station wind. Turbulence intensity was

classified based on specific values suggested by ICAO. Analysis of airflow and turbulence characteristics in Lanyu



airport showed that EDR average and standard deviation during spring, autumn and winter at Lanyu airport runway
13 site (R13) were larger than at runway 31 site (R31) but no significant difference during summer. R13 experiences
stronger turbulence in dominant wind direction (northwest and northeast winds) during spring, autumn, and winter,
while weaker in dominant wind direction (west winds) during summer. At R31, the stronger turbulence is felt when
wind direction is aside from dominant wind direction during each season. However, during spring, autumn, and
winter, dominant wind direction (east-northeast winds) is close or equal to direct crosswind direction, this makes R13
and R31 possess different factors hindering aircraft operation. Analysis of CWA weather station wind and airport
turbulence relevance indicated that stronger turbulence is more likely to occur at the airport during winter in dominant
wind direction of Lanyu weather station (north to northeast winds) but also some wind directions(northwest to north
and northeast to east) during other seasons. The airport experiences stronger turbulence when wind direction at Lanyu
High School Station in dominant wind direction during spring and autumn (northwest to east winds), while airport
turbulence intensity changes scarcely with station wind direction and wind speed during winter. In dominant wind
direction (north-northeast to northeast) during spring, summer and autumn at Lanyu Lighthouse Wind Station, the
airport experiences stronger turbulence, but again, turbulence intensity is almost the same regardless of wind direction

and speed during winter.
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