
�������� ��	
���
��

Dependence of the spectral Diffuse-Direct irradiance ratio on aerosol spectral
distribution and single scattering albedo

D.G. Kaskaoutis, H.D. Kambezidis, U.C. Dumka, B.E. Psiloglou

PII: S0169-8095(16)30068-0
DOI: doi: 10.1016/j.atmosres.2016.03.018
Reference: ATMOS 3650

To appear in: Atmospheric Research

Received date: 25 November 2015
Revised date: 15 March 2016
Accepted date: 18 March 2016

Please cite this article as: Kaskaoutis, D.G., Kambezidis, H.D., Dumka, U.C.,
Psiloglou, B.E., Dependence of the spectral Diffuse-Direct irradiance ratio on aerosol
spectral distribution and single scattering albedo, Atmospheric Research (2016), doi:
10.1016/j.atmosres.2016.03.018

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.atmosres.2016.03.018
http://dx.doi.org/10.1016/j.atmosres.2016.03.018


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 

 

Dependence of the spectral Diffuse-Direct irradiance ratio on aerosol spectral distribution 

and single scattering albedo 

D.G. Kaskaoutis
1, 2*

, H.D. Kambezidis
3
, U.C. Dumka

4
, B.E. Psiloglou

3
 

1
School of Natural Sciences, Department of Physics, Shiv Nadar University, Tehsil Dadri, – 

203207, India 

2
Collaborator of NOA on contract to KRIPIS-THESPIA programme 

3
Atmospheric Research Team, Institute for Environmental Research and Sustainable 

Development, National Observatory of Athens, Lofos Nymphon, 11810 Athens, Greece.  

4
Aryabhatta Research Institute of Observational Science, Nainital 263 001, India 

 

*
Corresponding Author:  

E-mail: dimitriskask@hotmail.com, dimitris.kaskaoutis@snu.edu.in 

 

Abstract  

This study investigates the modification of the clear-sky spectral Diffuse-Direct irradiance Ratio 

(DDR) as a function of solar zenith angle (SZA), spectral aerosol optical depth (AOD) and single 

scattering albedo (SSA). The solar spectrum under various atmospheric conditions is derived 

with Simple Model of the Atmospheric Radiative Transfer of Sunshine (SMARTS) radiative 

transfer code, using the urban and continental aerosol models as inputs. The spectral DDR can 

be simulated with great accuracy by an exponentially decreasing curve, while the aerosol 

optical properties strongly affect the scattering processes in the atmosphere, thus modifying the 

DDR especially in the ultraviolet (UV) spectrum. Furthermore, the correlation between spectral 

DDR and spectral AOD can be represented precisely by an exponential function and can give 

valuable information about the dominance of specific aerosol types. The influence of aerosols on 

spectral DDR increases with increasing SZA, while the simulations using the urban aerosol 

model as input in SMARTS are closer to the measurements taken in the Athens urban 

environment. The SMARTS simulations are interrelated with spectral measurements and 

can be used for indirect estimations of SSA. Overall, the current work provides some 

theoretical approximations and functions that help in understanding the dependence of DDR 

on astronomical and atmospheric parameters.   
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