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Supplemental material

S1 Corrections for hygroscopic growth

A dryer was used prior to sampling with the SMPS at the Amphitrite Point site. To allow comparison with other
measurements, the SMPS data at Ampbhitrite Point were corrected for hygroscopic growth using the following equation

(Hameri et al., 2000):

9f (RH) = 2282, (S1)

p.dry

where gf (RH) is the hygroscopic growth factor at measured relative humidity (RH); D, gy is the particle diameter at

measured RH; D is the dry particle diameter. The hygroscopic growth factor was calculated with the numerical model

pdry
developed by Ming and Russell (2001) assuming the sampled aerosol consisted of sea spray aerosol with a 30% organic
mass content, following the assumption made in DeMott et al. (2016). This assumption results in growth factors consistent
with measurements in the marine boundary layer (Zhou et al., 2001) and a hygroscopicity parameter, K, consistent with

measurements at Amphitrite Point during the same campaign (Yakobi-Hancock et al., 2014).

S2 Conversion of mobility diameter to aerodynamic diameter

The SMPS measured mobility diameter rather than aerodynamic diameter, while both APS and MOUDI measured
aerodynamic diameter. To allow comparison between the SMPS data, the APS data and the INP data, the mobility diameter,
D,,, measured by the SMPS (corrected for hygroscopic growth first for Amphitrite Point data as discussed above) was

converted to aerodynamic diameter, D,,, using the following equation (Khlystov et al., 2004):

Pp.
Dge = / o (S2)

where y is the dynamic shape factor that accounts for the non-spherical particle shape; p, is the unit density of 1 gem™; and

Pp,ru is the particle density at measured RH. In all cases, we assumed a dynamic shape factor of 1. The particle density at
measured RH, py, py, was calculated using the equation below:
1
PprH = Pw + (pp,dry - pw) F ’ (83)
where p,, is the density of water; p, 4, is the density of dry particles; gf'is the growth factor. The gf was calculated as

discussed in Sect. S1, and the p, 4, Was calculated using the same assumption that the sampled aerosol consisted of sea

spray aerosol with a 30% organic mass content.
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Table S1. The correction factors f,,, 1 ym and fpy 0.25-0.1 mm for MOUDI stages 2-8 when using substrate holders. The uncertainty
in f,, 1 mm is given as the standard deviation.

MOUDI

Stages faw1mm frw0.25-01mm

2 0.74, +0.18, —0.12 0.1225exp(—11.291)+1.065exp(—0.06412 1)
3 0.72, +0.08, —0.08 0.04718exp(—14.15)+1.023exp(~0.023471)
4 1.18, +0.09, —0.14 0.04252exp(—13.06p1)+1.024exp(—0.0238611)
5 0.97,+0.03, -0.10 0.03023exp(—14.97p)+1.015exp(~0.01515y)
6 0.75,+0.19, ~0.02 0.5799exp(—10.57p)+1.148exp(~0.14081)

7 0.84,+0.07, -0.11 0.1151exp(—10.6611)+1.072exp(~0.07029y1)
8 1.01, +0.03, —0.12 1.03exp(—12.7911)+1.268exp(—0.2422y1)

= N“(T), where N, (T) is the number of unfrozen droplets at temperature T, and N, is the total number of droplets in one
0

freezing experiment.



| 50°N

. 40°N

~{ 30°N

0 400 800 1200 1600 2000 2400 2800
altitude (m)

Figure S1. The 3-day HYSPLIT back trajectories initiating at S0 m above ground level for Amphitrite Point (red dot), Labrador
Sea (green dot) and Lancaster Sound (yellow dot). The back trajectories were calculated for every hour during sampling period.
The starting points are labeled as coloured dots, and the altitude is shown using a colour map.
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Figure S2. The 3-day HYSPLIT back trajectories initiating at 150 m above ground level for Amphitrite Point (red dot), Labrador
Sea (green dot) and Lancaster Sound (yellow dot). The back trajectories were calculated for every hour during sampling period.
The starting points are labeled as coloured dots, and the altitude is shown using a colour map.



10000 1000 5
; () : (b)
1000
E k L
] »—*—i ™ 1
100 4 o
6&“ E —A— & 1004 .
o b o~
2 __ e = €
8 " A = —A— —A——A—
%) ] —0—‘—0—1’744' 3 A -
o 14 ® % 1 ,_._ -
3 3 kel —A— A—
3 ] 4 S 104 - e ¢ =
0.1+ —o— 7
E —e—
E °
Al |
1 =  Amphitrite Point —4 ° —
0.01 4
j e LabradorSea i
A |ancaster Sound
1E-3 - . 1 — ——rr
0.1 1 10 0.1 1 10
D,, (km) D,, (m)

Figure S3. Concentrations of (a) aerosol number, N, and (b) surface area, S, as a function of aerodynamic diameter, D,., using the
same bin widths as the MOUDI. Each data point was calculated by adding together the numbers from Fig. 4 that were within
corresponding size bin. The x-error bars represent the widths of the size bins, and the y-error bars are propagated uncertainties

from the error bars in Fig. 4. In most cases, the y-error bars are smaller than the size of the symbols.
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Figure S4. n, values of sea spray aerosol as a function of temperature taken from DeMott et al. (2016). Shown is a linear fit to the
data and 95% prediction bands.
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Figure S5. ng values of mineral dust as a function of temperature taken from Niemand et al. (2012). Shown is a linear fit to the data
and 95% prediction bands.



