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Abstract

An operational air quality forecasting (AQF) system was developed in Taiwan using the Weather
Research and Forecasting (WRF) meteorological model and Community Multiscale Air Quality (CMAQ)
model framework. This study assessed the performance of PM, s forecasts. In addition, to enhance the
PM, s forecasting capability, a bias-correction method was developed. The bias-correction method
incorporates a synoptic weather pattern classification, that are determined using K-means cluster analysis
and the historical AQF PM s bias. A linear-regression relationship between the AQF PM; s bias and PM 5
forecasts for each WP is developed to correct the PM, s forecasts. The CMAQ PM 5 bias is found to have
a strong dependency on the synoptic weather pattern. There is a systematic PM, s underprediction, and the
most pronounced underprediction occurs on the days associated with weak synoptic weather conditions.
The bias-correction method is able to reduce the PM: 5 forecast error.

Moreover, a Lidar data assimilation system based on the WRF-Local Ensemble Transform Kalman
Filter (WRF-LETKF) framework coupled with the CMAQ model was developed. The error of the PM s
forecast from the WRF-LETKF and CMAQ coupled system were further reduced. The lidar data
assimilation is able to improve the PBL vertical structures and reduce the predicted wind flow, which
allows the PM, s to be accumulated in the emission source region. Assimilation of the lidar data also
improves the prediction of the leeside vortex structures formed in the northwestern Taiwan. The enhanced
performance of the wind flow, PBL vertical structures and leeside vortex, furthermore improved the
CMAQ predicted PM 5 concentrations.
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