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Evaluation of Qualitative Forecast for Airport Visibility in Taiwan

Yi-Chiu Lin! Li-Ju Chen? Jen-Ping Chen? Yun-Ya Chu? Yu-Feng Lin®
!Research Center of Climate Change and Sustainable Development, National Taiwan University
2Department of Atmospheric Sciences, National Taiwan University
S\Weather Center, Weather Wing, R.O.C. Air Force

Abstract

Aimed to improve flight safety, this study investigated the potential of using meteorological
and air quality models for a quantitative forecast of airport visibility in routine operation. Current
operational visibility forecasts tend to focus on meteorological conditions for fog formation and ig-
nore the importance of fog and haze’s microphysical effects. Therefore, a comprehensive treatment
of fog and haze formation mechanisms in the meteorological and air-quality models are crucial to
quantitative visibility forecasts. We apply the advanced air quality model called CMAQ for haze
forecasting and the WRF meteorological model for fog forecasting. The WRF model is coupled
with the NTU double-moment cloud microphysical scheme, which is highly detailed in treating the
aerosol-cloud interactions and provides a more accurate description of fog-drop’s optical properties.
The visibility retardation is evaluated according to the microphysical properties of haze and fog us-
ing physics-based parameterizations compared to the conventional empirical methods.

The forecast results from January to September in 2019 show that the model can reasonably
simulate the seasonal and spatial distribution of low visibility events at various airports in Taiwan.
Evaluation of forecast performance was done for Taiwan’s nine airports under the low visibility
thresholds of 1600 and 5000 m, respectively. The overall Threat Score (TS) is higher (0.49) for
forecasting the mild low-visibility (<5000m) events but lower (0.18) when forecasting more severe
low-visibilities (<1600m). The best performance was obtained for the Taichung Ching-Chuan-Kang
Airport, with a TS of 0.6; the poorest performance with a TS of 0.03 was obtained for the
Song-Shan Airport.

Keywords: visibility forecast, haze and fog forecast, NTU parameterization schemes
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