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Motivation wimoe

AEROSOL ROBOTIC NETWOR

The aerosols as important constituents of the atmosphere and of the
hydrological cycle have to be studied in their spatial and temporal variation.
The knowledge of their microphysics and optical properties help researchers to
understand the role of aerosols in various studies on air quality, and on
climate. Measurements of aerosol parameters such as aerosol optical depth
(AOD), fraction of coarse aerosol (fc) and the relative contribution to AOD by
fine (ff) and coarse (fc) particles, In conjunction with meteorological
parameters as wind speed (w), provide the means for continuous, long-term
global observations of this complex system.
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The climate of Magurele is temperate-
. continental characterized by pronounced
y seasonal contrasts especially  between
winter and summetr.

-agriculture region —dust

-southern part of Bucharest with power
plants—.  aerosols and trace gases
emissions.

-rapid growth of economic activity
—>fossil / fuel combustion.

Eforie Nord, is in the middle of a natural park
and the high cliff,

»>In the Black Sea, the third largest in Europe,
there are no currents no tidal, currents, or
dangerous fishes;

»>salinity is relatively low:1,7%, and 1% on the
Romanian coast;

»>the beach is a thick layer of fine sand, without
stones and shells and is oriented to the east,
which ensure minimum 10 hours of daily light.
»marine aerosols are formed from billions of
very fine particles of salt water, loaded with
many trace elements.
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~ An optical thickness of less than
, 0.1 (palest yellow) indicates a
% crystal clear sky with maximum
= visibility, whereas a value of 1
% (reddish brown) indicates very
hazy conditions.

The aerosol maps show
Aerosol Optical average monthly aerosol

Iﬂh | amounts around the world

00 02 04 Of based on observations from
the MODIS sensor on
NASA’s Terra satellite.

-~ Green areas show where the aerosols that were
present were mostly larger particles. Red areas
show where aerosols consisted mostly of small

percentage of small particles ; A particles. Yellow areas show plumes with an
[ — | even mix of small and large particles. Gray
¢ @ 4 & B0 70D shows where the sensor did not collect data.

Aerosol Size
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Spectral-temporal variations in AOD (1)
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Days of June 2010

Fig.1 Spectral-temporal variations
in monthly averaged AOD values
on 2010 at Eforie North (a); the
same for Magurele (b);the daily
averaged values of aerosol optical
depth were represented for months
June 2010 (c) and September
2009(d).



Spectral-temporal variations in AOD (2)
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Fig. 3 The spectral AOD daily
variation for 7-13 week for
Eforie North (a) and Magurele

(b).
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Meteorological conditions
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Angstrom exponent and Single Scattering '-"* II(NB
Albedo (SSA) YIRS

Consistent information on the atmospheric aerosol can be obtained from the value
of the so-called Angstrom coefficient, defined as

T, = pi "
which is to be distinguished from the usual exponent of the approximate
Angstrom’s power law of extinction.

o = In(7a1/Ta2) /In( A2/ A1)
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Statistics of the AOD, Angstrom exponents and Single Scattering Albedo
computed for summer month - June 2010

LLocation . SSA(550)
Aerosol Optical Depth ( ﬂ, nm) & | om
340 380 | 440 | 500 675 870 1020
Eforie 0.362 |0.326 |0.268 |0.224 |0.153 |0.118 |[0.101 |1.290 | 0.920
North
Magurele | 0392 |0354 |0299 |0262 |0181 |0.140 |0.118 |1268 |0.926
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Conclusions

The results of the analysis of optical and meteorological parameters for the two sites
indicate the following:

» Spectral dependence of AOD with higher values at smaller wavelengths and vice-
versa are more evident at Eforie North than at Magurele.

» Greater values of AOD in the days 9,12 and 26 June indicate air-mass exchange,
or pollution episodes. These variations have been explained by performing the
back trajectory analysis.

» A smaller wavelength exponent indicating an abundance in larger aerosol
particles, has greater extinction during summer at Eforie North.

» Dalily values of single-scattering albedo at Eforie North larger than those at
Magurele show that aerosol particles at Eforie North have mineral composition
(dust).
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