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Table S6: Monthly mean ratios of levoglucosan/mannosan, mannitol/arabitol and 2-methylthreitol/2-

methylerythritol at Zeppelin Observatory (2017 to 2020) and Birkenes Observatory (2017 to 2018). 
Levoglucosan/

Mannosan 

Mannitol/ 

Arabitol 

2-methylthreitol/

2-methylerythritol

Mean (±SD) Zeppelin Obs. Birkenes Obs. Zeppelin Obs. Birkenes Obs. Zeppelin Obs. Birkenes Obs. 

January 7.9 ± 1.4 6.5 ± 0.1 0.7 ± 0.2 1.4 ± 0.8 0.72 ± 0.28 0.69 ± 0.00 

February 9.0 ± 2.7 6.8 ± 0.6 1.0 ± 0.5 2.3 ± 1.0 0.51 ± 0.06 0.76 ± 0.10 

March 7.9 ± 1.2 6.2 ± 0.3 1.2 ± 0.2 1.2 ± 0.2 0.59 ± 0.13 0.76 ± 0.07 

April 7.4 ± 3.0 6.6 ± 0.0 1.9 ± 1.2 1.0 ± 0.1 0.61 ± 0.10 0.60 ± 0.00 

May 7.2 ± 1.6 7.5 ± 1.0 1.6 ± 0.7 0.9 ± 0.1 0.65 ± 0.09 0.29 ± 0.05 

June 5.3 ± 1.2 5.5 ± 0.2 1.3 ± 0.4 1.0 ± 0.2 0.64 ± 0.07 0.29 ± 0.03 

July 4.1 ± 0.8 5.7 ± 0.6 1.0 ± 0.3 0.8 ± 0.2 0.54 ± 0.20 0.29 ± 0.28 

August 4.2 ± 0.9 4.4 ± 0.2 1.1 ± 0.3 0.9 ± 0.1 0.52 ± 0.13 0.34 ± 0.00 

September 5.0 ± 1.7 6.1 ± 1.4 1.1 ± 0.1 1.1 ± 0.2 0.48 ± 0.07 0.42 ± 0.01 

October 5.3 ± 1.1 5.4 ± 0.2 1.2 ± 0.3 1.1 ± 0.0 0.54 ± 0.11 0.55 ± 0.10 

November 5.7 ± 0.8 5.6 ± 0.5 1.2 ± 0.1 1.0 ± 0.1 0.65 ± 0.17 0.74 

December 6.5 ± 1.8 5.4 ± 0.4 1.0 ± 0.5 0.8 ± 0.0 0.74 ± 0.16 0.77 ± 0.09 

Annual 6.0 ± 1.8 6.1 ± 0.1 1.1 ± 0.5 1.0 ± 0.0 0.55 ± 0.16 0.32 ± 0.05 

DJF 7.8 ± 1.9 6.3 ± 0.7 0.9 ± 0.4 1.5 ± 0.9 0.65 ± 0.13 0.74 ± 0.07 

MAM 7.5 ± 2.1 6.7 ± 0.8 1.5 ± 0.8 1.1 ± 0.2 0.62 ± 0.03 0.55 ± 0.22 

JJA 4.5 ± 1.2 5.2 ± 0.7 1.1 ±0.3 0.9 ± 0.1 0.56 ± 0.06 0.31± 0.05 

SON 5.9 ± 1.1 5.7 ± 0.7 1.1 ± 0.2 1.1 ± 0.1 0.56 ± 0.09 0.54 ± 0.14 

NH-S 4.8 ± 1.2 5.4 ± 0.8 1.1 ± 0.3 1.0 ± 0.1 0.54 ± 0.06 0.38 ± 0.11 

H-S 7.5 ± 1.9 6.4 ± 0.8 1.2 ± 0.6 1.2 ± 0.6 0.64 ± 0.08 0.65 ± 0.18 

Tale S7: Annual mean concentrations of Antarctic baseline aerosol (ABA)1 OC, EC, and positive 

artifact corrected OC (OCP) at Trollhaugen Observatory (Antarctica), 2016 to 2018 and 2021 to 2022. 

Unit ng C m-3. 

EC OC OCP 

2016 2.0 12.0 7.4 

2017 2.3 14.1 10.9 

2018 1.4 10.0 7.5 

2021 2.0 14.2 9.3 

2022 1.7 10.8 7.1 

Mean ± SD 1.9 ± 0.3 12.2 ± 1.9 8.4 ± 1.6 
Antarctic baseline aerosol (ABA): To differentiate between Antarctic baseline aerosol (ABA) and non-ABA, we relied on input from in-situ 

on-line nephelometer (TSI 3563) measurements, as defined by Fiebig et al. (2014). We considered values below the 4 weeks running 5th 

percentile x 2.5 of the aerosol scattering coefficient (σsp, 550 nm) as ABA, while values above this threshold were defined as non-ABA. We 

made sure not to sample at wind speeds > 10 m s-1 to avoid filter damage. We collected ABA and non-ABA using two high-volume samplers 

(Digitel DHA-80 with a PM10 inlet) both with double quartz fibre filters (Pallflex 2500) (McDow and Huntzicker, 1990) to estimate of the 

positive sampling artifact caused by semi volatile organic compounds (SVOC). The inlet of the nephelometer and high-volume samplers were 

positioned 5.5 meters above the ground. 
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Figure S1. Monthly mean eBC concentrations (PMF) (left) and BC (FLEXPART) (right) apportioned 

to FF combustion and BB. BB is categorized as RWC in H-Season (red color) and WF in NH-season 

(blue color). Zeppelin Observatory 2017 to 2020. 
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Figure S2. Frequency distribution of eBCBB/eBC and eBCFF/eBC fractions (left top panel), and 

average eBCBB/eBC and eBCFF/eBC fractions for eBC concentrations below the 10th and the 25th 

percentile, all observations (50th percentile), and above the 75th and 90th percentiles, for the Zeppelin 

Observatory, 2017 to 2020. Results obtained by PMF.    
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Figure S3. Transport time of modelled BC concentrations from the respective emission sources to 

Zeppelin Observatory. The blue line are the results for the part of the pollution episode spanning from 

25 to 27 July 2020 compared to the reference period (July 2017 to 2020, grey line). 


