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Klmroducllon

During the International Consortium for Atmospheric
Research on Transport and Transformation (ICARTT)
experiment (July — August 2004), aerosol samples were
taken and their aerosol absorption coefficients
measured. At the same time the levels of carbon
monoxide and ozone where also monitored. These
measurements were taken at PICO-NARE site on Pico
mountain summit (2225 m ASL) in the Azores Islands.
This site is in the pathway of air masses that travel from
the surrounding continents (Africa, Europe and North
America) that carry with them, among other species,
aerosols resulting from combustions (black carbon)
and/or natural emissions (dust). In particular, transport
from Africa may bring soil dust particles, rich in iron
oxides, which are involved in the biogeochemical
cycling of iron, an essential micronutrient to marine
phytoplankton (Arimoto, Balsam, & Schloesslin, 2002).
During this period the sampled masses mainly came
form the North American and during sometimes carried
with them pollutants resulting from forest fires that

occurred in Canada and Alaska.

Data Analysis

We selected just the two most enhanced periods

For the selected regions we show pictures representing the optical
depth (MODIS) day average for the starting day of the five days
back trajectories (HYSPLIT) that represent the selected events.
From those pictures and simulations we associated the
enhancements of the measured concentrations of CO, O; and BC

with the occurrence of forest fires in Canada.
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Conclusions
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to one standard deviation).

The results obtained for the ratios, dCg,/dCqc, from
the data corresponding to the blue set selection of the
period between 22-26, July and the data of the blue and
green sets of the period between 1-3, August, show values

of the same magnitude but of opposite signs. In the first

Sawes « s s ons

Wokra A

S v i oy soen

Cco& Cos (PPDV)

W A

RRRRRRRRRR

Time (UTC)

[=470nm —521nm 500 nm - 660 nm —co — 03]

Where: /; stands for one of the four wavelength (470, 521, 590 or 660

v+ s aron

axor
[ vy

period (blue set) the ozone and black carbon both correlates positively, while in the second period (blue an;\
green sets) they correlate negatively. This same behavior is also observed in the ratios of dC,/dC,, for the
same sets of data, although statistically the values are not so similar. The ratio for dCq4/dCg for the red set
of the second period (1-3, August) is positive and with a magnitude 10 times higher than the data associated
with the Canadian forest fire (blue and green set). For this same set of data, the ratio dC,/dCc, compares
well with the results previously reported by Honrath et. al. (2005) for the same site.

2.t 0 et Py ot kG b

vt Bt 1t Ak ot

= 30T

§ B
H £
- £ E
H H
g

References
Avrimoto, R., Balsam, W., & Schioesslin, C., 2002. Visible spectroscopy of

to analyze in detail ( y : from Oh, 22 July 7 0 nm) in the region of the visible light; Kg. is an empirical constant resulting 7 ZZZ s Zen':.i?..,:::wg ;:”gf‘ed on filters: iron-oxide minerals, Atmospheric
' 250 3 . . 2 . . 36, 89,
through 12h, 26 July 2004; and region 2, in red: from Oh, ks “’; 00 & from calibrating  the Aethalometer to BC aerosol (we used as an 2Rerr 0 5 ?,Z'J?Za,cn;e‘fw’lﬂ“"m ?N'Tleyu::fer:\cl:::gg’;;nev‘;:ct:g:ag: 'Jii”}a?
S K R [ et Ferreaatft 150 5 439). |
01 August through 6h, 03 August 2004). '\2"'[ < A ey ol 4 approximation the value suggested by Hansen, 2003); and ce:a(/:1) are the [ ] 100 % || - Fiao, P, Hansen, AD.A & Homrath, RE. 2005. Avsorption coeficets
Lt V| [ 200 % " - - B [ S A A | 3 by aerosol in remote areas: a new approach to decouple dust and black
e A e 0 8 O aerosol (/11 , t)ﬂf. absorption coefficients measured at each wavelength for the sampled aerosol. T 0 o carbon absorption coefficients using seven-wavelength Aethalometer data,
Color codes were used to show the data fomrnet 0o Co(t)=i 0o® Aerosol Science, 36, 267-282.
@ T Bc\')= . . . X @ 600 i « Hansen, AD.A., 2003, The Aethalometer, manual. Berkeley, California,
responsible for the estimation of the ratio values for, _ 5° i 4Kge During these periods there was no trajectory evidence for o g USA: Magee Scientific.
T 500 11‘ S a0 % « Honrath, RE., Owen, R.C., Martin, M.V., Reid, J.S., Lapina, K., Fialho, P.,
3) 2 40 i contamination with iron oxide aerosol (associated with Saharan dust, Fialho et = Dziobak, MP., Kleissl, J. & Westphal, D.L., 2005. Regional and
dCoyfdCco (ppbV/pPDY),  dCac/dCeo (ng/m3ppby) and € 0 : I‘a\ ( 2 a0 i e hemispheric impacts of anthropogenic.and biomass burning emissions on
3 . . g T ; o O 200 ,‘,H/ﬂ i summertime CO and O3 in the North Atlantic lower free troposphere,
dCqc/dCy; (ng/m3/ppbv) from the correlation established © fﬁﬁ L. \‘ Al ‘\" al., 2005) and for that reason we assumed the absorption coefficient of BC to 100 514 Sy st 106, D240,
| | o x - : ; « HYSPLIT, by Draxler, RR. & Hess, G.D. (Hybrid Single-Particle
between the measurements of CO, O, and BC 0 =L 5 — be numerically equal to the measured values of the aerosol absorption gum 06hOL 12n01 18701 0ONGZ OBNO2 12002 18h02 0OMO3 O6h 03 Lagrangian Integrated Trajectory) Model, available from web. site
_ 00h22 12h22 00h23 23 00h24 12h24 OO 12h25 00h26 12h26 i . . . L - . http://www.arl.noaa.gov/ready/hysplitd.html, NOAA  Air  Resources
concentrations. TimduTe) coefficients obtained for the wavelengths in the region of the visible light (iron Time jUTC) Laboratory, Silver Spring, MD.
i o R o + MODIS, Images by Hubanks, P.A., Remer, LA. & Kaufman, Y.J;
Th lid black dots i ot s th [=BCc=ico — o3 oxides and BC are the only none significant species that absorb light in the [=8c—Fo o3 available from the MODIS-Atmosphere web  site (nitp:/imodis-
e solid black dots in every plot represents the ) N almos. gsfc.nasa.gov)
dat < used in th fimati  the rati region of the visible (Bohren & Huffman, 1998)).
ata not used in the estimation of the ratios.
% 600
65 T 1 675 T T & 600 1
) 25 550 550
i © t
575 575 500 500
* Py g5 525 55 i ! I 11 1 50 dC 4cJdC co = 373 £ 023 ngimppby 450 dC peldC
415 i
o s A C oc/dC on = 19.1 2.0 ngimppby 50 781 a0 A I o .
g S s 2 i g g
B bl g & EE EEY)
$ dCoiCe S o G &2 & =0
» - 3 200 200
2 o 175 ° 150 150
s 100 100
i - : ) T = w w ..
0 25 o - 0 2 -
E T 2 0
50 70 0 110 130 150 170 190 210 230 250 60 80 100 120 140 160 180 200 220 240 260 Zslu 0 200 30.0 40.0 50.0 90.0 70 80 90 100 110 120 130 140 150 160 170 180 190 200 70 80 90 100 110 120 130 140 150 160 170 180 190 200 25 30 35 40 45 50 55 60 65
Ceo ppbV) Ceo (o) Con (o) oo oo ohy) )




