
Motivation
• Global aerosol absorption database is important to reduce the uncertainty 

of aerosol radiative forcing
• Measuring the global absorbing aerosol optical depth (AAOD) is difficult 

from space
• The ultra-violet aerosol index (UVAI) is (1) easier to calculate without a 

priori assumptions on aerosol optical properties and (2) has a global record 
for over 40 years à build a numerical relationship between UVAI and AAOD

• 47000+ training samples 
• Feature selection by MIC and RFE
• 10-fold cross validation
• 5 hidden layers with 256 neurons
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Validation
• DNN prediction is not reliable for 

AOD@550nm < 0.1
• DNN prediction is most sensitive to 

small absorbing particles (smoke/BB)
• The DNN predicted AAOD is better 

correlated with AERONET

Within expected 
error level
(4 ~ 6e-3)

• DNN prediction over ocean contains more noises due 
to (1) the less AERONET observation constraints and 
(2) noises of the Mie Theory calculated UVAI

AAOD climatology (2006-2019)

Deep neural network

• AOD is the most 
influencing factor to 
DNN predicted AAOD

• DNN prediction 
shows encouraging 
results over land
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