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Terra satellite), and the Ozone Measurement Instrument (OMI) (aboard the Aura 
satellite). Our preliminary analysis shows the MISR estimates closer to the ground-
based measurements than other satellite products (that deviates from photometers 
especially in austral winter). However, validation of satellite-derived data still requires 
longer time series.  

5) Identification of soot and mineral dust in samples.  

The particles on the filters have been subjected to several analyses (such as X-ray 
diffraction, X-ray fluorescence, and mass spectrometry ICP-MS) in order to better 
characterize the light-absorbing impurities in the samples. A relatively high 
concentration of Fe and Al was found in the samples. Moreover, the presence of As was 
found to be significant in the case of samples taken in northern Chile (latitude lower 
than 33°S) while its presence was below the detection limit in the case of samples 
collected in southern Chile. The ICP-MS outcomes are currently compared with emission 
inventories of the several cities in an effort for relating anthropogenic impurities in the 
snow with sources. 

6) Modeling the BC transport in the area surrounding Santiago.  
 
As our measurements of the BC-equivalent content has shown (see point 2), Santiago is 
an important source of anthropogenic trace elements in the snow over the southern 
Andes. In the area surrounding Santiago, we  have applied the CHIMERE regional model 
in order to simulate aerosol formation, transport, and deposition. Considering the 
complex topography surrounding Santiago, we paid special attention to 
calibrating/validating the model. In this regard, in January 2017 we conducted a second 
balloon-borne campaign (the first one was carried out in July 2016) of measurements of 
the vertical aerosol distribution in the Mapocho basin. These observations confirmed the 
presence of multiple layers within the boundary layer, as well as the occurrence of 
uncoupled layers above the boundary layer. Model outcomes suggest that pollutants 
emitted in Santiago reach the high regions of Andes mountains during the afternoon 
circulation. 

 
7) Estimating BC-related effects on snow 
ablation.  
 
In February 2017, we conducted a second 
snow ablation experiment in central Chile at 
about 3100 m asl. We added different doses 
of the soot and dust (obtained from the 
natural soil surrounding the snow/glacier 
basin) to 16 snow fields of 1 m x 1 m. The 
effect of the BC on the Andean snow was 
assessed by measuring the spectral albedo 
(see attached plot). This information led to a 
better understanding of the effect of the soot 
and dust on snow ablation, but is also meant 
to tune a radiative transfer model useful for 
assessing local radiative forcing due to the 
BC content in impacted zones.   
 

 
Spectral albedo of snow fields in Central Chile with 
different amounts of BC. The BC was applied 
during a  snow ablation experiment in Central Chile 
in February 2016.  
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From Data provided by Stephen Warren (University of Washington).

Greenland  1-4 ng/g 
Arctic Ocean 4-10 ng/g
Arctic Canada 8-14 ng/g
Arctic Russia 10-60 ng/g

NE China 30-2000 ng/g
NW China (XinJiang) 20-600 ng/g (median 70)
Western North America 5-70 ng/g (median 20)

Antarctic Plateau 0.2-0.6 ng/g  (Dome C, South Pole, Vostok)
Antarctic Sea Ice 0.2-0.4 ng/g 

Black Carbon Concentration
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