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Objectives and motivation

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

wavelengths

‘ goal -to achieve a coherer

Motivation : aerosols are important

factors into the radiative balance due
to their direct and indirect effect



Anthropogenic and natural forcing of the climate for the year 2000, relative to 1750
Global mean radiative forcing (Wm-2)
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Aerosols

have large
influence on
radiation budget -
as both

“cooling” effect
and “warming”
effect

Low level of
knowledge today
high uncertaintie:
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Sun and sky radiance measurements

CIMEL- CE318 automated sunphotometer
A=340, 380,440,500, 675, 870,1020 nm

+ A solar radiometer
-passive remote sensing instrument

pomted directly at the Sun to measure atmospheric
ion (absorption + scattering).

iy

provide information on the vertically integrated volume
during daytime
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#  July 2007 —June 2008 Magurele-Bucharest site
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AERONET-Aerosol Robotic Networ;

Annual and global
Standard instruments, calibration procedures, data handling=———=-studies RN
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Sunphotoweter data

+ Aerosol optical depth (AOD)
+ AOD fine/coarse modes
+ 440-870 Angstrom exponent

Inversion products- Dubovik method
#* Volume particle size distribution
M refractive index

1 single scattering albedo
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Errors

+ Our instrument is calibrated every year using
PHOTONS calibration facilities in Lille
(LOA/USTL, France)

# 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
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Resu[ts

Jul Aug Sept | Oct Nov Dec Jan Feb Mar Apr May |Jun
2007 | 2007 | 2007 | 2007 |2007 |2007 |2008 |2008 |2008 |2008 (2008 (2008

AOD |0.272 |0.356| | 0.289 |0.297 |0.115 }0.307 (| 0.144 )| 0.333 @ 0.220 | 0.305 | 0.414

no.of
days | 24 | 24 | 13 | 15 | 14 | 5 9 a | 13 | 186

The monthly average time series of AOD at 500nm wavelength
and 440-870 angstrom parameter-d measured
at Magurele during July 2007-June 2008
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Aerosol Hode from Level 2.8 ADT: 2887
Total_588nn 3 <8.261>
ine_S88Bnn : <B. 217>
parsze_588nn @ <B. 844> ° ° ° °
The derived AOD fine/coarse modes time series 2007
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PI : Doina_Micolae, nnicol®inoe,inoe.ro
Level 1.5 AOT: Data fromn JUL 2887
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Angstron Paraneter
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Results
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Angstron Paraneter

Bucharest_Inoe , H 44°28°52", E 26°81"743", Alt 93 n.
PI : Doina_Hicolae, nnicol®inoe,inoe,.ro
Angstron from Level 1.8 AOT: Data from 13 JUNH 2068
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Angstrom parameter on June 13,2008

AEROHET Pro_ject, MASA GSFC
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Bucharest_Inoe , H 4428753, E 26°81746", Alt 93 n,
PI : Doina_Micolae, nnicolPinoe,inoe.ro
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Derived AOT Hodes

Bucharest_Inoe , N 44°28753", E 26°B1746", Alt 93 n,
PI : Doina_Nicolae, nnicol®@inoe,.inoe.ro
Aerosol Hode from Level 1.8 ADT; JUH 2683

Total_588nn : <0.409>
ine_58Bnn : <8.253>
parse_9S8Ann @ <0,1596*

Derived AOT MODES June 2008
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AEROHET Project, MASA GSFC

b1 B2 B3 B4 b5 B6 B7 IbBs lbo he hi h2 h3 ha hs he W7 hs ho be b1 b2 b3 ba bs be b7 <- Day in GHT

Lun

28843

Version 2 D5

)

= 4
3 -
2w noe

2000



Size distribution June 13, 2008
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Bucharest_Inoe , H 44°28752", E 26%81748", Alt 93 n.,
PI : Doina_Micolae, nnicolPinoe.inoe.ro
S5ize Distribution Alnucantar Level 1.5: 13 JUN 2803
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ource % at 4435N 2603 E

Vieters A

NOAA HYSPLIT MODEL
Backward trajectories ending at 0900 UTC 13 Jun 08
GDAS Meteorological Data

Aerosol source June 13, 2008
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Job |D: 222524 Job Start; Tue Jun 16 15:08:50 GMT 2009
Source 1 lat: 44 35 lon.:26.03 hgts: 1500, 3000, 4000 m AGL

Trajectory Direction: Backward Duration: 144 hrs  Meteo Data: GDAS1
Vertical Motion Calculation Method: Model Vertical Velocity

Produced with HYSPLI T from the NOAA ARL Website (http fwww. arl.noaa.govi/ready/)
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Aerosol Optical Thickness
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Holben et al. 28

Single Scattering Albedo
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Conclusions

+ Preliminary data suggest that during July 2007-dune
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

# 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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Optical depth = 7 = _[: o(z)N(z)dz

[] M7 [m?]  [m]

O = absorption, scattering, or extinction cross section [m?]

N
4

gas molecule or particle number density [m]

range (distance) along optical path [m]

Optical depth decreases at longer wavelengths. Depending on the details of the particle-size
distribution, the wavelength variation can be estimated with Angstrom’s turbidity formula:

}b ) with z, = optical depth at wavelength A

—-a
T =T 7, = optical depth at wavelength 4,
4 0 it) a = the Angstrom exponent

You can use optical depth measurements at two
wavelengths to estimate the Angstrom exponent:
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