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High concentrations of fine particulate matter (PM) affect human health, visibility, and the 

environment. Recent prospects in remote sensing technologies such as LIDARs (Light Detection 

and Ranging), satellites, and sun/sky photometers facilitate more accurate atmospheric studies. 

LIDAR is a remote sensing technique to measure the vertical structure of aerosol optical and 

physical properties using pulsed laser light. Aerosol Robotic Network (AERONET) is a 

prominent ground-based monitoring network that provides information on Aerosol Optical Depth 

(AOD) and other aerosol properties. AERONET sun/sky photometers effectively verify satellite-

based AOD retrievals; however, due to the limited AERONET spatial coverage and, in some 

cases, the irregular and sparse measurements, the data are not ideally comprehensive. Although 

satellite remotely-sensed data are expected to have lower accuracy than LIDAR and AERONET 

data, satellites can monitor aerosols with large-scale spatial coverage on a global scale. Hence, 

ground-based AOD measurements (derived from LIDARs and AERONET) and satellite-derived 

AOD databases are complementary.  

This research proposes an integrated method from LIDARs, satellites, and sun/sky photometers 

to represent a three-dimensional fine particle mass concentration distribution over the Korean 

Peninsula. First, the Moderate Resolution Imaging Spectroradiometer (MODIS) AODs at 550 

nm (AOD550) were corrected by the collocated AERONET AOD550 values over the Korean 

Peninsula. Second, the total Attenuated Backscatter Coefficient (ABC) at 532 and 1064 nm 

retrieved from LIDAR data was separated into the dust and non-dust particle ABC using the dust 

ratio. Third, the non-dust ABC at 532 nm was separated into the ABC of the non-dust (pollution) 

coarse- and fine-mode particles using the non-dust Angstrom Exponent (AEnd). Finally, the lidar-

derived ratios related to dust and pollution coarse and fine mode particles were applied to the 

corrected MODIS AODs. We found higher MODIS-derived AOD values than AERONET 

AODs, denoting the overestimation of AOD by MODIS. Also, we found a higher fine particle 

mass concentration over Seoul, the populated and industrial regions of the country, denoting 

higher fine pollution particle loads over these regions. 
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