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A widely-used means to measure the presence of black carbon (BC) in the Arctic is using filter-based instruments that
measure light absorption coefficients. Several types of filter-based instruments are in use. Here, the focus is on the
aethalometer which is well-suited for unattended measurements, as is often the case in the Arctic. Results are presented based
on aethalometer measurements at six Arctic stations from 2012–2014. An alternative method of post-processing the
aethalometer data is presented which reduces measurement noise and lowers the detection limit of the instrument more
effectively than boxcar averaging. The biggest benefit of this approach can be achieved if instrument drift is minimized.
Moreover, by using an attenuation threshold criterion for data post-processing, the relative uncertainty from the electronic
noise the instrument is kept constant. This approach results in a time series with a variable collection time (Δt), but with a
constant relative uncertainty with regard to electronic noise in the instrument. An additional advantage of this method is that
the detection limit of the instrument will be lowered at small aerosol concentrations at the expense of temporal resolution,
whereas there is little to no loss in temporal resolution at high aerosol concentrations. At high aerosol concentrations,
minimizing the detection limit of the instrument is less critical. The time series obtained is put into use with the Hybrid
Single-Particle Lagrangian Integrated Trajectory model (HYSPLIT) version 4.9. The HYSPLIT model was run 7 days back
in time. The meteorological data used for the trajectories was the National Centers for Environmental Prediction Global Data
Assimilation System dataset with a 1° horizontal resolution. The back-trajectory analysis was done by assigning the aerosol
properties as measured at the arrival time and assigning those properties to the grid cell centers that that the trajectory-path
traversed. This allows for a footprint to be constructed using the measured aerosol properties at the different receptor sites
shown in Figure 1. Due to multiple receptor locations, the weights used were inverse distance travelled from the receptor
point. Thus, the receptor location closest to a grid cell will weigh the grid cell the most, which is justified since the trajectory
path becomes more uncertain with greater distance travelled.

Figure 1. Footprint of light absorption
coefficients using data from the six
Arctic stations at a wavelength of 700
nm. The figure comprises back-
trajectories where the trajectory altitude
was less than 500 metres above ground
level. Red stars mark the locations of the
six Arctic stations.


