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Distribution, optical properties and radiative effect of pollution aerosols in
the western Mediterranean basin from TRAQA and SAFMED airborne observations
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Campaign overview and measurements: TRAQA (June-July 2012) — SAFMED (July 2013)
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Aerosol scattering
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Aerosol absorption
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O, and CO mixing ratio MOZART -

Spatial and vertical distribution of pollution aerosols in the western Mediterranean

Elevated levels of background
nout the western basin

pollution throug

 Pollution aerosol
distance of ~250

ayers measured up to a

km from the coastline

o Aerosol layers are distributed ubiguitously

 The aerosol concentrations are comparable
to those measured in continental urban areas

TRAQA +SAFMED

I I !
03 _ fine ]
- particles -
2 are |
L o2k | dominant
O -
@ _
[ o
()
=
© 0.1F e -
o
0 | $4_I—I7 _I—I_I .
-4 -3 -2-1 0 1 2 3 4 5 6

Scattering Angstrom exponent (o)

Atmospheric Parameter TRAQA/SAFMED L|t.erature over
layer continental Europe
Free AN aiken (SCM3) 0-19250 0-9149

"Op?s%here dN,.. (scm?) 34-3233 0-500
Boundary dN pjien (SCM3) 4-22471 0-31370
layer (BL) | dN,. (scm3) 90-3215 0-2000

dN e (0.004-0.1 pm) dN,_. (0.1-1.0 pm)

Extension of pollution plumes from the
boundary layer to the free troposphere

N 3000-4000 m In altitude
y stratified structure

 Pollution aerosols reac

e Very complex and high

Particle number concentration, dM,__ (scm®) and dM.__.. (10 scmr)
o 2000 S0 0 2000 S0 (1] 20 S000 ] SO0 ETh 1] 0 2000 S0
T L | . rreogl )y FrrrorTTOTTOoOTTTT ' rr]y] Frroroop ¥
- W19, 36 Juiren 2012 W2k, 27 June 2012 o V&1, 27 June 20102 = W2dh, 39 Juny 2012
14:11-14:32 UTE 11:04-11:31 UTE 5:48-8:08 UTE o 10:31-10:52 UTE B:03-8:20 UTC

SO00 - V1B, 20 June 2012
[42.T°N, 3.2°E) 432N, 8.7°E) (414N, 6.7E) P MLEN, T.TUE)

{42.1°N, 9.5%)
L ig——
=

altitude (m)

140

] 2000 S
LA B [ B B B B

SO00 -VZ3b, 20 June 2012
11371204 UTC
(AZ5"M, T.7'E)

Wa%s, 4 July 2012
32004 UTC
(1.5'M, 6O0°E)

..........

L w28, 04 July 2012
16071641 UTE
{E28°N, 4.2°E)

[~ Wa&Ta, 06 July 2012
009925 UTC
{42.T*N, 5.3°E)

PR . e - PRI

. i £ i) 4 iy 4 £
[} 000 S0 {1 ol ETE N ] (] | S0 i O S0
|||||| ¥ L S s e B B B :: i -:u
000 - V28b, 06 July 2012 L w30, 07 July 2012 E Va1, 10 July 2012 L WAz, 11 July 2012
16 201842 UTC -1 50 LT U8 10-18:33 UTE [ 133151 UTG ¥, [d-Elﬂ I"'II'I'I]-
I:lt.ﬁ"ﬂ. :"i"'[:l [43.6°H, B.4"E] [39.8°H, D.17E] [ I:“.H'H. !II'IZ]
— 4000 4 — g, (200 nm}
E | — g (700 nmj)
L 000 B | —dM,,
% : i. l::’r"'lli--u'l.-r
E :'.h:-m_' 5- |18 . .
-, Horizoanial lines
1000 + e ' —BL
, 1 : ..... $AABL
s FaRirS B E.-..J-..-I..-... AP IPEEE E
i &0 & a0 i 40 i [Pl f { il i

Particle scattering coefficient, o, (Mm™, 5TP)

Variability of pollution plume composition
Indicating diverse air mass sources, histories,
and aging times

Large variability of measured aerosol scattering coefficient
and concentration and O; & CO plume content
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Contribution of ultrafine particles at all altitudes
These are due to continental or ship emissions, as well as
new particle formation (NPF) events

a) dM,, (scm?) dN ., (M) b) dM, (scm?) AN, (SCM)
10040 2000 0 4000 S000 12000 0 1000 2000 ] 1000 20000
B0 T : 1500 —~—ryr— e T T T
= 1 V31 [ ! 1 vasb
4000 [ " | i ]
. ] | i ]
aM, |5 -1 w00k 1= 2l
E 3000 =4 E i i Aitken
3 . g | N .
5 S : - =1 particle
= 2000 - e . = - p— 1
‘“ [ - ] B ang = " 4 mode
1000 :r*—"i_ j : v =y
T L I -— L _I a4
R P i [ PR Py W | R eI

0 a0 B0 120 180 0 2 4
CO, O, (ppbv)

I:II.I.I.II.I.I..JJJIJ i
] 43 B 120 1] 2

CO, O, (ppbv) Richardson

number (i)

Fichardson
number (i)

horizontal lines: height of the marine (dotted) and planetary (continuous) boundary layer
vertical lines: critical Richardson number Ri_;=0.25 (continuous) and Ri=1 (dashed)
(Ri<Ri; indicates favorable conditions for the development of turbulence)

Optical properties and direct radiative effect of pollution aerosols in the western Mediterranean

Large variability of the pollution aerosol single scattering albedo (SSA)
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