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Objectives and motivationObjectives and motivationObjectives and motivationObjectives and motivation

� Goal: study  of the aerosol  properties 
from continuous measurements of sun 
and sky radiances at a number of fixed 
wavelengths

� ‘Ultimate’ goal -to achieve a coherent 
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� ‘Ultimate’ goal -to achieve a coherent 
understanding of aerosol behavior 
near Bucharest

� Motivation : aerosols are important 
factors into the radiative balance due 
to their direct and indirect effect



Aerosols
have large 
influence on 
radiation budget –
as both
“cooling” effect 
and “warming” 
effect 
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HOW?

Low level of 
knowledge today
high uncertainties



Sun and sky radiance measurementsSun and sky radiance measurementsSun and sky radiance measurementsSun and sky radiance measurements

A solar radiometer

-passive remote sensing instrument

-pointed directly at the Sun to measure atmospheric 
extinction (absorption + scattering).

-

CIMEL- CE318 automated sunphotometer
λ=340, 380,440,500, 675, 870,1020 nm
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-sky radiance measurements

almucantar and principal plane 

provide information on the vertically integrated volume
during daytime
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July 2007 –June 2008  Magurele-Bucharest site



AERONETAERONET--Aerosol Robotic NetworkAerosol Robotic Network
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Standard instruments, calibration procedures, data handling

Annual and global 
studies



Sunphotometer dataSunphotometer dataSunphotometer dataSunphotometer data

Aerosol optical depth (AOD) 

AOD fine/coarse modes

440-870 Angstrom exponent
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Inversion products- Dubovik method

Volume particle size distribution

refractive index 

single scattering albedo



ErrorsErrorsErrorsErrors
Our instrument is calibrated every year using 
PHOTONS  calibration facilities in Lille 
(LOA/USTL, France)
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This procedure yields to 

-an estimated accuracy of 0.01-0.02 for the absolute 
AOD error (wavelength dependent) and

- 5% relative error for the radiance in the sky 
channels



ResultsResultsResultsResults

Jul
2007

Aug
2007

Sept
2007

Oct
2007

Nov
2007

Dec
2007

Jan
2008

Feb
2008

Mar
2008

Apr
2008

May
2008

Jun
2008

AOD 0.272 0.356 0.289 0.297 0.115 0.307 0.144 0.333 0.145 0.220 0.305 0.414

no.of
days

24 24 13 15 14 5 9 4 13 16 25 26
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å 1.359 1.501 1.427 1.362 1.659 1.527 1.527 1.630 1.458 1.163 1.235 1.545

The monthly average time series of AOD  at 500nm wavelength 
and 440-870 angstrom parameter-å measured 

at Magurele during July 2007-June 2008



The derived AOD fine/coarse modes time series 2007The derived AOD fine/coarse modes time series 2007The derived AOD fine/coarse modes time series 2007The derived AOD fine/coarse modes time series 2007
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The morningThe morningThe morningThe morning————afternoon average AOD time series July 2007afternoon average AOD time series July 2007afternoon average AOD time series July 2007afternoon average AOD time series July 2007
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Angstrom parameter time series during July 2007Angstrom parameter time series during July 2007Angstrom parameter time series during July 2007Angstrom parameter time series during July 2007
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ResultsResultsResultsResults

AOD time series June 2008The morningThe morningThe morningThe morning————afternoon average AOD time series June 2008afternoon average AOD time series June 2008afternoon average AOD time series June 2008afternoon average AOD time series June 2008
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__________________________________________________________________________________________



Hourly Aerosol Optical Depth June 13, 2008
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Angstrom parameter on June 13,2008
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Derived AOD fine/coarse MODES-June 13, 2008
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Derived AOT MODES June 2008
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Size distribution June 13, 2008Size distribution June 13, 2008Size distribution June 13, 2008Size distribution June 13, 2008
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Aerosol source June 13, 2008Aerosol source June 13, 2008Aerosol source June 13, 2008Aerosol source June 13, 2008

Anca Nemuc                    OTEM2009 - Bucharest, 30 September 2009

Composite TERRA-
MODIS Image  June 10-
13, 2008 -fire alerts



The morningThe morningThe morningThe morning————afternoon average AOD time series May 2008afternoon average AOD time series May 2008afternoon average AOD time series May 2008afternoon average AOD time series May 2008
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Angstrom parameter time series during May 2008Angstrom parameter time series during May 2008Angstrom parameter time series during May 2008Angstrom parameter time series during May 2008
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AERONET global comparison: AERONET global comparison: AERONET global comparison: AERONET global comparison: 
Properties from four Generic typesProperties from four Generic typesProperties from four Generic typesProperties from four Generic types
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ConclusionsConclusionsConclusionsConclusions
Preliminary data suggest that during July 2007-June 
2008 the aerosol is not strongly absorbing as in other 
Aeronet urban sites

Aerosol size distributions are dominated by fine mode 
particles (radius < 0.6 micron) with high values when 
biomass burning strongly influences
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Data suggest a dynamic aerosol pattern  
highly influenced by long range transport

the dust intrusions episodes examined by our team were 
associated with marked increases in aerosol optical depth at all 
wavelengths

values during dust events agree well with those obtained 
under the same kind of events in AERONET sites
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