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The radiometric difference in spectral character between media is principally associated with 
particle size distribution (1st- order derivative) and imaginary part of the complex refractive index 
[1]. The spectrum derivative of optical properties can be further linked to the characteristics of 
suspended particles in scattering and absorption processes (2nd- order derivative). The 1st- and 2nd- 

order derivatives of spectral aerosol optical depths (AODs), ),( 21
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particle size distribution and refractive index of aerosols, can be expressed as equation (1) and (2) as 
the following, 
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=∇ , λτ  is the AOD at a specific wavelength. The λ1, λ2 and λ3 are the 

wavelength at 0.47, 0.55 and 0.66 μm, respectively. 
In this study, the 1st- and 2nd-order spectral derivatives of aerosol optical depth (AOD), related 

to particle size and complex refractive index, are explored to characterize their roles using derivative 
spectroscopy approach (the concept upon spectral mapping) for aerosol partition in detail. With the 
theoretical simulation from 6S (Second Simulation of a Satellite Signal in the Solar Spectrum) model, 
AOD Spectral derivatives are characterized for each aerosol type and stretched out for partitioning 
aerosols between mineral dust (DS), biomass burning (BB) particle, anthropogenic pollutant (AP) and 
the mixtures of them, see also Figure S1. The major component(s) of pure (mixed) aerosols thus can 
be identified (partitioned). 

 



Figure S1. The 2nd-order derivative of spectral aerosol optical depth (AOD) (𝛻2𝜏 with 0.47, 0.55 and 
0.66 μm related to refractive index) against 1st-order derivative normalized by AOD(0.47 μm) (NGAI) 
simulated with 0.01 step from 0.00 to 1.00 in mixing weights of volume density from 6S model (Second 
Simulation of a Satellite Signal in the Solar Spectrum, Vermote et al., 2008) [2] for triple-component 
mixtures (i.e., dust (DS), anthropogenic pollutant (AP) and biomass burning (BB) aerosols). The inputs 
of optical properties of aerosol models are recommended by the World Meteorological Organization 
(WMO) [3,4]. 
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