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RESEARCH INTERESTS 

•  Analysis on air quality, atmospheric composition, and aerosols 

•  Aerosol-cloud-climate interactions  

RESEARCH HIGHLIGHTS 
Ø Analysis on air quality, atmospheric composition, and aerosols: To acquire a better 

comprehension of aerosol emission source and air quality, and to improve our understanding 
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of the chemical and physical processes affecting the air quality, the following 
methods/analyses are carried out: 
(a) Remote sensing: The satellite data from OMI, TROPOMI, and MODIS are analyzed to 
investigate the spatial-temporal variability of SO2, NO2, and aerosol properties over East Asia. 
Also, the relationship between the seasonal pattern of pollutants/aerosols and synoptic 
weather systems/meteorological conditions are studied. We further estimate the emission 
inventories from major pollution sources over Taiwan.  
(b) Aircraft measurements: The field campaign “Effect of Megacities on the transport and 
transformation of pollutants on the Regional and Global scales over Asia (EMeRGe-Asia)”, 
led by University Bremen, and collaborated with Academia Sinica, aims to investigate the 
characters and influence of pollution plumes using aircraft research platform. The chemical 
compositions of pollutants were measured both during the research flights and from ground 
stations. By integrating the aircraft and ground-based measurements, this facilitates a more 
comprehensive analysis of the transport and chemistry of plumes from pollution sources over 
western Taiwan.  
 

Ø Aerosol-cloud interactions: Multi-sensory satellite observations are applied to study the 
sensitivity of cloud properties to aerosol levels and large scale environmental conditions. In 
an earlier study, an unprecedented quantitative estimate of global aerosol–marine cloud 
radiative forcing and its associated uncertainty was quantified using multi-year A-Train 
satellite data (Chen et al., 2014). Also, the aerosol-cloud interactions under different 
mesoscale cloud structures and environments were investigated based on ship tracks observed 
from satellite and research flights (Chen et al., 2012; 2015). An ongoing work is to untangle 
the aerosol-cloud-meteorology interactions under different synoptic weather systems over 
East Asia.  
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