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 Sun photometry is a passive remote sensing 
technique which uses solar radiometers 
(calibrated to accuracies of one part in a 
thousand) to routinely assess atmospheric 
spectral optical depths to high accuracy. 

 There is presently a global network of sun 
photometers (AERONET) providing 
information about the spectral variation of 
aerosol optical depth and information about 
atmospheric trace constituents.
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 AERONET is a network of ground-based sun 
photometers which measure atmospheric 
aerosol properties. The measurement system is 
a solar-powered CIMEL Electronique 318A 
spectral radiometer that measures Sun and sky 
radiances at a number of fixed wavelengths 
(340, 380, 440, 500, 675, 870,1020) within the 
visible and near-infra red spectrum. 
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 The CE 318 automatic sun tracking photometer 
has been designed and realized to be a very 
accurate sun photometer with all the qualities 
of a field instrument : motorized, portable, 
autonomous (solar powered) and automatic. 

 Its main purpose is to measure sun and sky 
radiance in order to derive total column water 
vapor, ozone and  aerosols properties using a 
combination of spectral filters and 
azimuth/zenith viewing controlled by a 
microprocessor.
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 Bucharest_Inoe - lat: 44.34806° N, lon: 26.02972°
E, Elevation: 93.0 m, data from 03.07.2007, near 
Bucharest, at Măgurele.  

 Eforie - lat: 44.07500° N, Lon: 28.63222° E, 
Elevation: 40.0 m, data from 11.09.2009, near 
Black Sea, at Eforie. 

 CLUJ_UBB – lat: 46.76833° N, lon: 23.55139° E, 
Elevation: 405m,  data from 05.07.2010 in Cluj-
Napoca.
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 Main possible aerosol sources:
 Bucharest_Inoe: - urban pollution

- dust intrusions

 CLUJ_UBB: - urban pollution

- occasional dust intrusions

 Eforie: - maritime aerosol

- urban pollution from nearby Constanţa city

- dust intrusions
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Source:  http://aeronet.gsfc.nasa.gov



 We analyzed data from 1st of July to 5th of October 
2010, the period from wich Cluj station was 
operational. 

 Parameters analyzed:
AOT data:

 The Aerosols Optical Thickness (AOT) is the degree
to which aerosols prevent the transmission of light. 
The aerosol optical depth or optical thickness (τ) is
defined as the integrated extinction coefficient over
a vertical column of unit cross section

 The Angstrom exponent describe the dependency of 
the aerosol optical thickness, or aerosol extinction 
coefficient on wavelength.
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Inversion data:

 Single Scattering Albedo represents the ratio of 
scattering efficiency to total extinction 
efficiency

 Size Distribution: dV(r)/dlnr – (μm3/μm2) 
volume particle size distribution in range of 
sizes: 0.057 μm ≤ r ≤ 8.76 μm
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 Averages:
 Bucharest_Inoe: 0.37

 CLUJ_UBB: 0.32

 Eforie: 0.31

 Standard Deviation:
 Bucharest_Inoe: 0.18

 CLUJ_UBB: 0.19

 Eforie: 0.12
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 Averages:
 Bucharest_Inoe: 1.53

 CLUJ_UBB: 1.64

 Eforie: 1.45

 Standard Deviation:
 Bucharest_Inoe: 0.26

 CLUJ_UBB: 0.24

 Eforie: 0.22

Cluj-Napoca



Cluj-Napoca
OTEM 2010



Cluj-Napoca
OTEM 2010



Cluj-Napoca
OTEM 2010



Cluj-Napoca



Cluj-Napoca



Cluj-Napoca



 Urban industrial aerosol:

- high α (Angstrom exponent)

- variable SSA

- high fine mode fraction 

 Maritime aerosol: - lower optical thickness

- pronounced coarse mode       
fraction

- low α (Angstrom exponent)

 Desert dust: - dominant coarse mode

- positive SSA slope

- low α
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 Increase of AOT

Cluj-Napoca



 Increase of coarse mode
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 Positive SSA slope
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 Dust load – Barcelona Super Computer
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 HYSPLIT backtrajectory
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