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Introduction 
 The PICO-NARE observatory is an experimental site on the 
Pico Island (38.470º; 28.404º; 2225 m altitude) in the Azores 
Archipelago, developed to provide a base for free troposphere 
measurements (Honrath & Fialho, 2002) (Figure 1). One 
Aethalometer (AE-31) was used to determine the aerosol seasonal 
variability for the Central North Atlantic region. Application of 
the separation technique, proposed by Fialho et al. (2005, 2006), 
aloud the calculation of the seasonal variability for BC and Dust. 
  

 
 

Figure 1. PICO-NARE site 
 
Methods 
 The aerosol absorption coefficients were measured by using 
the AE31 Aethalometer (Hansen, 2003), and by uncoupling the 
BC and Dust contribution to the aerosol signal (Fialho et al., 
2005, 2006), the variability of BC and dust was calculated.  
 The analysis of upper marine boundary layer (MBL) impact 
was done by applying the meteorological analysis proposed by 
Kleiss & Honrath (2005). 
  
Results 
 The averaged seasonal variability of BC and Dust along the 
year, in the FT or in the FT plus the upper MBL is not 
significantly different (Figure 2 and 3).  
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Figure 2. Black carbon variation. The dots represent BC mass 
concentration measured by the technique; the dotted curve line represents 
the equation model fitted to the data; the black line represents one 
standard deviation interval.  
 
The BC average values are 27 ± 16 ng/m3 and 24 ± 14 ng/m3, 
without and with MBL impact, respectively. The dust average 
values are 13 ± 20 ng/m3 and 10 ± 15 ng/m3, without and with 
MBL impact, respectively. In both situations without and with 

MBL results are statistically not different. The BC seasonality can 
be translated by BC(ng/m3) = (24±2) – (17±3) Cos ((П/6) Month), 
with a r = 0.898 and  σxy = 6.8 ng/m3. 
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Figure 3. Dust variation. The dots represent dust mass concentration 
measured by the technique; the black line represents one standard 
deviation interval. 
 
 The dust mass concentration value is most variable, without a 
seasonal cycle. The higher values occur on few days’ episodes, 
during the moths of April, July, August and November.  
 
Discussion 
 The annual BC mass concentration mean is in accordance with 
literature data indicated for the eastern North Atlantic by Jennings
at al., (1993) (38  ± 11 ng/m3) but higher than the one (14 ± 3 
ng/m3) proposed by Cooke et al., (1997). It should be noted that
Cooke et al., (1997) used an upper limit cut of 75 ng/m3 for BC 
mass concentration in background air masses, when calculating
their mass averages.  
 In comparison with literature data indicated for the western 
North Atlantic, the value is in accordance with the one (30 ±
10ng/m3) proposed by Chylec et al., (1996) but lower than the one 
(66  ± 24 ng/m3) proposed by Bahrmann & Saxena, (1998). It 
should be noted that the Bahrmann & Saxena (1998) sampling site 
does not imply pure marine air but rather a modified marine air
caused by potential additional influence from sources between the
ocean and the station used in their work.  
 Furthermore, in present work the attenuation signal measured 
was corrected for the iron oxide contamination accordingly to 
Fialho et al., 2005, 2006, and the manufacture calibration value 
used for BC is BCK = 14.625 µm m2 g-1, different of the one used 
by the others afore mentioned. The dust mass concentration value
is most variable according to the expected long transport Sahara
dust events influence. 
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