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S1 Supplemental graphics and results 1 

 2 

Figure S1: Measurement periods of instruments employed in this study. 3 
 4 
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Figure S2: Density (top plot) and collection efficiency (bottom plot) determined during this study. Median and average 6 
values were included in the graphic. 7 
 8 

 9 
Figure S3: Correction applied to biomass burning (BB) percentage due to a change in the type of filter tape used during 10 
measurements. The red lines are the mean BB before correction (top plot) and during the entire period (bottom plot), 11 
while black line indicates the period after which the correction was applied.   12 
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 13 

Figure S4: Total ACSM concentrations plus eBC measured by MAAP vs. PM1 measured by DMPS, coloured according 14 
to the sampling time, before (a) and after (b) the employed correction. Slope coefficients and corresponding standard 15 
deviations were included.  16 

 17 

 18 

Figure S5: Total ACSM concentrations plus eBC measured by MAAP vs. PM2.5 measured by TEOM, coloured 19 
according to the sampling time. Slope coefficients and corresponding standard deviations were included.  20 

 21 
 22 

 23 
 24 
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 25 

Figure S6: PM1 characterization determined by other studies performed over the globe in the last years 26 
(Green=organics; red=SO4; blue=NO3; yellow=NH4; black=eBC). The world map image was taken from Wikimedia 27 
commons (https://commons.wikimedia.org/wiki/File:World_map_blank_with_blue_sea.svg). 28 
 29 

 30 

Figure S7: Hourly variation of VC during the four seasons of the year. Note the different scales of y-axis. In each box, 31 
the mid-line shows the median value for each x-value component, whisker bottom and top correspond to the 10th and 32 
90th percentiles, and box top and bottom correspond to 75th and 25th percentiles respectively. 33 

https://commons.wikimedia.org/wiki/File:World_map_blank_with_blue_sea.svg
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 34 

Figure S8: Monthly variation of local eBC at the sampling site. Local contribution of eBC was calculated by subtracting 35 
eBC measured at an urban background site (Kallio, left) and at a regional background site (Luukki, right) (Luoma et 36 
al., 2020) from the eBC measured at the street canyon site, and the remaining eBC was divided by the street canyon 37 
eBC concentration. In each box, the mid-line shows the median value for each x-value component, whisker bottom and 38 
top correspond to the 10th and 90th percentiles, and box top and bottom correspond to 75th and 25th percentiles 39 
respectively. 40 

 41 

 42 

Figure S9: Monthly variation of coating factor (a) and compensation parameter (K6, (b)). In each box, the mid-line 43 
shows the median value for each x-value component, whisker bottom and top correspond to the 10th and 90th percentiles, 44 
and box top and bottom correspond to 75th and 25th percentiles respectively. 45 
 46 
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 47 

Figure S10: Week variability of eBC (measured by MAAP), BCFF, BB and BCWB (determined by Aethalometer). In 48 
each box, the mid-line shows the median value for each x-value component, whisker bottom and top correspond to the 49 
10th and 90th percentiles, and box top and bottom correspond to 75th and 25th percentiles respectively. 50 

 51 

 52 

Figure S11: Diurnal variation of BCFF during the different seasons of the year (Spring, Summer, Autumn and Winter). 53 
In each box, the mid-line shows the median value for each x-value component, whisker bottom and top correspond to 54 
the 10th and 90th percentiles, and box top and bottom correspond to 75th and 25th percentiles respectively. 55 
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 56 

Figure S12: Diurnal and monthly variations of hourly median BCFF, NOx, BCWB, organics and VC during workdays 57 
(left plots) and weekends (right plots). 58 
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 59 

Figure S13: Diurnal variation of NR-PM1 constituents (Organics, NO3, NH4 and SO4). In each box, the mid-line shows 60 
the median value for each x-value component, whisker bottom and top correspond to the 10th and 90th percentiles, and 61 
box top and bottom correspond to 75th and 25th percentiles respectively. 62 

 63 

 64 

Figure S14: Back trajectories observed during the measurement period for the long-range transport event (a) and for 65 
the local pollution event (b). 66 

(a) (b) 



9 

 

 67 

Figure S15: Criteria used for evaluating the most intense pollution events occurring in Helsinki during the 68 
measurement period.  69 
 70 

 71 

Figure S16: Seasonal variation in atmospheric aerosol particle constituent’s median concentration and their 72 
corresponding relative amounts during the pollution episodes. The monthly pollution frequency was also included 73 
(brown line);  Mar–May in spring, Jun–Aug in summer, Sep–Nov in autumn, and Dec–Feb in winter. 74 

75 
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S2 Meteorology at the Supersite station during the measurement period in 2015–2019 76 

The meteorological parameters measured during the period of 2015–2019 were evaluated to gain information on 77 

the influence of local meteorological conditions on observed aerosol particle concentrations. The minimum 78 

temperature was -24.5 °C (January 1st, 2016) and the maximum temperature was +30.8 °C (August 2nd, 2018).  79 

The coldest month was January 2016 (-8.6 °C), which was exceptionally cold. On the other hand, the warmest 80 

month was July 2018 (21.5 °C) that broke the earlier record of high monthly average temperature in Helsinki. 81 

Generally, the coldest month in Helsinki is February with average temperature of -7.0 °C (1981–2010, 82 

https://www.ilmatieteenlaitos.fi/helmikuu) and the warmest month is July with average temperature of 17.8 °C 83 

(1981–2010, https://www.ilmatieteenlaitos.fi/heinakuu).  84 

The relative humidity (RH) stayed mostly around 75–80 % during wintertime, while the driest periods 85 

were observed in May with monthly average RH of 48–54 %. The values are close to what is commonly observed 86 

in Helsinki. During the coldest seasons of the year, RH is usually about 90 %, while in spring and summer RH is 87 

around 65 % (Pirinen et al., 2012). Wet deposition also influences significantly the measured atmospheric 88 

concentrations by washing out the particles during precipitation events. During this study, the rainiest months 89 

were between June to September, with maximum monthly precipitation sum observed in June 2016 (150,9 mm). 90 

This result is in line with statistics from Helsinki between years 1981 and 2010, showing that the maximums of 91 

monthly average rain accumulations are observed in August (80 mm) (https://www.ilmatieteenlaitos.fi/elokuu).  92 

The maximum monthly average wind speeds were observed during winter with values between 5–5.5 m/s, while 93 

summertime average wind speeds were between 3.4–4.5 m s-1. Although the winds were stronger in wintertime, 94 

the surface layer of atmosphere is usually more stable in wintertime than in summertime and mixing in vertical 95 

direction is then more efficient during summer. The prevailing wind direction was south. The sampling site was 96 

thus severely affected by pollutants transported from other regions of Europe. 97 

The planetary boundary layer height (PBLH) had a strong seasonal variation, as expected in northern latitudes 98 

where seasonality is particularly evident.  The mixing height was relatively constant during wintertime, with the 99 

median value of about 400 m. This value is consistent with stagnant conditions during this time of the year, 100 

favoring the accumulation of PM in a relatively shallow boundary layer. On the other hand, summertime mixing-101 

heights had the lowest yearly values during night and early mornings (23h–10h) but increased rapidly up to above 102 

2000 m during afternoon promoting dilution of atmospheric pollutants. The role of atmospheric dilution in 103 

pollutant concentrations was evaluated by determining the ventilation coefficient (VC=wind speed x PBLH), that 104 

has been often used in other studies as a parameter to characterize pollutants dilution (e.g. Gani et al., 2019; 105 

Sujatha et al., 2016). The VC dilution rate was much lower during the coldest periods of the year (Fig. S7), 106 

contributing to increased amounts of PM. The highest VC during spring and summer coincides with an increase 107 

in temperature and solar radiation that enhances convection and PBL growth.  108 
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