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Black Carbon in a City of the Atacama Desert before

and after the Start of the COVID-19 Lockdown:
Ground Measurements and MERRA-2 Reanalysis
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In this study, the temporal variations of black carbon (BC) were analyzed from November 2019 to September
2021, in Tacna. Measurements obtained with a photoacoustic extinctiometer (PAX BC) and NASA’s MERRA-2
reanalysis data (MERRA-2 BC) were used. The concentrations of PAX BC (mean + standard deviation) were as
follows: 0.70 + 0.35, 0.73 + 0.46, 0.70 + 0.39, and 0.85 * 0.46 pg m-3, for spring, summer, autumn, and winter,
respectively; while MERRA-2 BC values were 0.12 * 0.11, 0.06 + 0.02, 0.06 + 0.02, and 0.11 + 0.06 pg m-3,
for the same seasons. We found discrepancy between these two techniques, as the PAX BC measurements
were an order of magnitude higher than the MERRA-2 BC values. In addition, MERRA-2 did not record urban
pollution events and did not present the BC weekend effect. The most frequent wind direction (81%) was
from the southwest and the sources of greatest contamination were located to the northeast and southeast.
The Mann-Kendall test confirmed a downward trend in PAX BC one week (37%) and two weeks (30%) after
the start of the COVID-19 lockdown, and no trend in MERRA-2 BC. These results suggest that MERRA-2
underestimates the BC emissions from local sources.
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