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RESEARCH INTEREST

1. Atmospheric chemistry

2. Air quality modeling

3. Validation of emission inventory

4. Chemical evolution of aerosol compositions during transport

5. Urban pollution

6. Renewable energy assessment

RESEARCH HIGHLIGHTS
1. Long-range transport (LRT) of haze from Asian continent to Taiwan

From the analysis of Taipei supersite observation, we found the impact of PM2.5 from Asian continent was huge (Lee et al., 2006). Then we started the study that applied CMAQ model to simulate the plume transporting from Shanghai to Taipei (Chuang et al., 2008b). The evolution of precursors and PM2.5 compositions in the transporting plume reveled the evaporation of ammonium nitrate and formation of ammonium sulfate. The evaporation of organic carbon was not obvious. Then we hold another a simulation study which showed the different characteristics of severe LRT, mix of LRT and local pollution (LP), and pure LP (Chuang et al., 2017). 

To answer the proportion of LRT and LP in Taiwan. We designed an economic method to quantify the contribution of LRT and LP in western cities of Taiwan under prevailing northeast wind from 2006 to 2015 (Chuang et al., 2018). It is expected to extend this study to prevailing southeast wind and southwest wind. Recently, we applied the process analysis technique in CMAQ to study the transport mechanism of haze LRT from the three biggest industrial regions to Taiwan (Chuang et al., 2020). 
2. Long-range transport of biomass burning (BB) aerosol from Southeast Asia to Taiwan
We started the research in this aspect with the analysis of large amount of observation data supported by Prof. Lee. First, we analysis the PM2.5 water-soluble ions observed at the Lulin Atmospheric Background Site to reveal the impact of BB aerosols from Southeast Asia (Lee et al., 2011). Subsequently, we analysed the aerosol properties at northern Thailand (Chuang et al., 2013a, Chuang et al., 2014) and DongSha island (Chuang et al., 2013b). With the observations at north Thailand and Lulin site, we studied the aging of BB aerosols during the transport between these two locations. In order to probe the chemical evolution of precursors and BB aerosols during the transport, we applied CMAQ to how the BB aerosols degraded and formatted in the transporting plume (Chuang et al., 2015). Meanwhile, we displayed the chemical evolution of BB aerosols since the plume moved near Taiwan and how the BB aerosols interacted with local pollutions near ground (Chuang et al., 2016).
3. Air quality forecast

I am involved in this research since as a postdoc in NCSU, using the WRF/Chem-MADRID to provide daily real-time forecast over the Southeastern United States (Chuang et al., 2011). After coming back to Taiwan, we restarted the air quality forecast in NCU since 2016. In RCEC, the air quality forecast was a focus, which participate in especially on the evaluation of modelling performance. Meanwhile, I have working on the update and validation of emission inventory. 
4. urban pollution
My Ph.D. thesis was a study of aerosol events for the Taipei metropolitan. At that time, we generalized seven weather patterns of high PM2.5 level. The existence of terrain plays an important role in the occurrence of aerosol events (Chuang et al., 2008a). Subsequently, we applied CMAQ to simulate the haze LRT from Asian continent to Taipei (Chuang et al., 2008b). In 2015, we applied the PMF model to find out the sources and their contribution in PM2.5 event in Taoyuan city (Chuang et al., 2016). The RCEC has hold seven observation campaigns in the Taichung metropolitan. Therefore, we started to simulate those events one by one and will show results in the near future.
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