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Abstract:-

Aerosols play an important role in current climate change scenario by absorbing and scattering incoming solar radiation.
How much human are responsible for global climate change? To answer this question, it’s necessary to monitor the
anthropogenic aerosols and how it affects our global climate. Fine mode fraction (FMF) is a crucial parameter to track
the anthropogenic emission and it is defined as a fraction of Aerosol Optical Depth (AOD) due to fine mode
(anthropogenic aerosol) particles. The FMF can be derived from in-situ measured AOD using Spectral Deconvolution
Algorithm (SDA) [1] and also obtained from MODIS satellite. Previous studies found there is poor correlation between
in-situ and MODIS derived FMF [2]. This is due to the fact that surface reflectance varies from region to region and
hence the dark target algorithm fails to deliver accurate FMF for all the regions. To be precise, in case of SDA derived
FMF, it gives reliable result but without spatial resolution. On contrast, MODIS derived FMF yields spatial resolution
but it lacks accuracy. So we used Artificial Neural Network (ANN) to model satellite based FMF with spatial resolution
and accuracy. ANN is a mathematical technique used in machine learning which mimic the human brain’s learning
process. The advantage of using ANN is, it can extract the mathematical relation between the given input(s) and
output(s) through training process.

In the current work, the ANN is trained using MODIS derived AOD at 470 and 550nm, Angstrom exponent and surface
reflectance at 470 and 550nm as an inputs and in-situ derived FMF as an output with Bayesian regularization technique
which update weights and bias values according to Levenberg-Marquardt optimization. After the completion of training
process, the correlation coefficient and mean square error value between modelled FMF and in-situ are found to be 0.88
and 0.08 respectively. This implies the ‘trained ANN’ could be used to model FMF with a spatial resolution using the
MODIS derived AOD and surface reflectance data with a great accuracy.
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