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EDUCATION 

2013/02 – 2020/02  Ph.D.  Dept of Space Science & Engineering, National Central Univ., Taiwan 
2008/09 – 2010/08  M.S.   Graduate Institute of Space Sciences, National Central Univ., Taiwan 
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2014 Outstanding Student Paper Award, 7th Remote Sensing Symposium across Taiwan Strait 

PROFESSIONAL SERVICE 
 Director: Taiwan Association of Space Technology, 2017-2020 

 

RESEARCH INTEREST  

My research lies in the fields of environmental remote sensing and aerosol remote sensing using 
satellite data. I am interested in studying (1) the aerosol classification of multispectral characteristics 
(especially for hygroscopic urban-industrial aerosols and hydrophobic biomass burning aerosol ) and 
its application of satellite observations; (2) the simulation of effects of black carbon aging on fractal 
morphologies (cluster-cluster algorithm and generalized multiparticle Mie-solution) and radiation 
properties (i.e., the effects of black carbon aging on radiative forcing changing at the top of the 
atmosphere); (3) to utilize satellite technology (oversampling method) for analyzing the 
spatiotemporal trend of ozone sensitivity (formaldehyde-to-NO2 ratio; FNR) and atmospheric 
oxidation capacity (AOC) in Taichung and whole Taiwan; and (4) to develop an aerosol optical depth 
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algorithm with high-spatiotemporal-resolution features and fuse air quality data with machine 
learning.  

RESEARCH HIGHLIGHTS 
1. Ozone sensitivity inferred from satellite measurements 

Ozone and secondary organic aerosol (SOA) considerably harm human health and significantly 
affect the Earth's climate. O3 formation is mainly driven by two directly emitted precursors: 
nitrogen oxides (NOx) and volatile organic compounds (VOC). The relationships of chemical 
species produced during ozone formation, such as HCHO and NO2, reflect the processes that 
determine the non-linear sensitivity of O3 to its precursor emissions of VOC and NOx. By 
combining satellite measurements and oversampling methods, the results of satellite-based 
HCHO and NO2 can publish more effective emission control policies for specific seasons and 
areas. 

2. Retrieving aerosol optical depth with high spatiotemporal coverage by satellite data 
Satellite remote sensing provides an alternative method to monitor air quality widely and extend 
data coverage. The Himawari-8 satellite is a new generation of geosynchronous meteorological 
satellites with wavelengths ranging from 0.47 to 13.3 μm and conducts full-disk observations 
every 10 min. The difficulty of current algorithms lies in making most appropriate assumptions 
about both the surface and atmospheric contributions (e.g., aerosol types). Using the image 
comparison concept, near-real-time and high spatiotemporal AOD (spatial resolutions of 1 km, 
every 10 min.) can obtain without aerosol type assumption. The lack of AOD retrievals would be 
expected to fill space coverage with machine learning skills. 
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