


Table 1.  Air mass classification and averaged CPC concentration
	Sampling Location
	Site Characteristic
	Air Mass Classification
	Averaged CPC
Concentration,
cm-3
	Reference

	Macquarie Island
Latitude = 55 oS
Longitude = 160 oW
	Remote Oceanic
(Summertime)
	Mid-latitude Marine 
Polar Marine
	700
600

	Brechtel et al. (1998)

	Portugal
Latitude = 37 oN
Longitude = 7 oW
	Coastal Continental
(Late Autumn)
	Marine
Polluted Marine
Continental
	1000
7000
12000
	Diesch et al. (2012)
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Figure 1. 10-second averaged ASDs recorded during CCOPE.  Top) Unimodal ASDs in air contaminated by continental pollution. Bottom) Bimodal ASDs in marine air. Measurements shown here were recorded June 4 and 5 2015. UTC time is shown in the top left corner.  

	a
b

Figure 2. a) Arauco site, denoted by the red pin.  The yellow pins denote major metropolitan areas. b) THD station, CA.  

Table 2.  Characteristics of aerosol instruments operated during CCOPE. 
	
Instrument
	Aerosol
Property 
Measured
	Particle Size
Range
	Flow Rate,
cm3 s-1
	Acquisition
Rate,
Hz
	Available Measurements
(2015)

	CPC
	Size-integrated
particle concentration
(N the concentration
of particles larger than
0.01 m)
	D > 0.01 m
	16
	1
	29 May – 14 Aug

	UHSAS
	Aerosol Distribution
(dN/log10D the concentration
of particles per unit logarithmic
diameter interval)
	0.055 ≥ D  1 m
(99 diameter channels)
	0.3
	0.1
	29 May – 28 June
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Figure 3.  Schematic of the aerosol instrument suite.  Tubing lengths and instrument sizes are not to scale.  The computer was the data acquisition system and the pump was for the CPC. 











Table 3.  Particle transmission efficiency through the inlet tube at the Arauco Site. Calculations assume a volumetric flow rate (3.4x10-5 m3 s-1), a tube length of 3 m, and a tube ID (0.003 m).
	Aerosol Particle Size,  D, μm
	Particle Transmission Efficiency, %

	0.01
	78

	0.1
	99

	1
	99
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Figure 4.  a) Temperature inside the UHSAS; b) Temperature measured on the meteorological tower; c) RH measured on the meteorological tower; d) Calculated RH inside UHSAS.
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Figure 5. a) ASD measured by the UHSAS (black) and SMPS (grey) D = 0.075 μm. N denoted at top. b) D = 0.71 μm particles.  
.  
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Figure 6. a) N measured by the UHSAS and the CPC D < 0.2 μm.  b) D > 0.2 μm particles.
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Figure 7.  Yellow pin denotes Curanilahue, green pin the paper mill, blue pin Lota air quality observation site and red pin, Arauco site.
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Figure 8.  Clean sectors for Arauco (left, 160° to 290°) and THD (right, 250° to 20°).                
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Figure 9.  HYSPLIT trajectory arriving at Arauco on 9 June 0 UTC.  Bracket in right altitude panel denotes six-hour window used for wind speed calculation.
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Figure 10.  Example of effect of the filter.  a) 1-s CPC measurements; b) 10 s CPC measurements; c) 10 s CPC measurements after applying the filter.
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Figure 11.  Graphical representation of the fraction smaller than 0.055 m (F). a) F = 0.95; b) F = 0.05.
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Figure 12.  Concentration probability distribution functions without considering wind sector at the Arauco Site and THD.
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Figure 13.  Concentration probability distribution functions for the marine and continental sectors for the Arauco site.   
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Figure 14.  Concentration probability distribution functions for the continental and marine sectors at THD.
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Figure 15. Comparison of the marine sectors.
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Figure 16.  Example of aerosol surface area (S) less than 10 m2 cm-3.  The dashed line is drawn at S = 10 µm2.


 















Table 4.  N vs V ratios for marine trajectories
	Trajectory Arrival Time
Day, Month, Time (UTC)
	N vs V
D > 0.055 μm
Ratio, μm-3
	N vs V
D > 0.055 μm
r a
	N vs V
D > 0.12 μm
Ratio, μm-3
	N vs V
D > 0.12 μm
r a

	5 June 0 
	288 ± 4
	0.92
	132 ± 2
	0.93

	5 June 6 
	93 ± 4
	0.54
	60 ± 2
	0.74

	5 June 12 
	176  ± 12
	0.79
	87 ± 6
	0.81

	5 June 18 
	110 ± 3
	0.66
	64 ± 2
	0.76

	6 June 0 
	298 ± 13
	0.81
	113 ± 4
	0.84

	6 June 6 
	60 ± 1
	0.53
	34 ± 0.4
	0.67

	6 June 12 
	91 ± 4
	0.60
	44 ± 1.3
	0.77

	6 June 18 
	107 ± 4
	0.33
	42 ± 0.9
	0.61

	7 June 0 
	173 ± 13
	0.35
	68 ± 4
	0.55

	7 June 6 
	426 ± 6
	0.92
	177 ± 2
	0.94

	8 June 6 
	164 ± 9
	0.06
	89 ± 3
	0.72

	8 June 12 
	358 ± 11
	0.75
	139 ± 4
	0.79

	8 June 18 
	450 ± 9
	0.88
	202 ± 3
	0.92

	9 June 0 
	51 ± 4
	0.55
	31 ± 2
	0.81

	9 June 6 
	703 ± 19
	0.68
	228 ± 7
	0.58

	9 June 12 
	191 ± 19
	0.75
	101 ±5
	0.95

	9 June 18 
	675 ± 11
	0.78
	257 ± 3
	0.89

	10 June 0 
	519 ± 28
	0.37
	204 ± 7
	0.83

	10 June 6 
	857 ± 7
	0.96
	323 ± 3
	0.96

	10 June 18 
	825 ± 9
	0.86
	279 ± 3
	0.91

	11 June 0 
	171 ± 11
	0.78
	104 ± 5
	0.89

	11 June 6 
	78 ± 5
	0.86
	36 ± 2
	0.88

	Average (
	312 ± 251
	
	128 ± 85
	




a Pearson correlation coefficient
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Figure 17.  Illustration of three processes that produce aerosol mass; gas to particle conversion, new particle formation, and SSA Production. Bottom panel of SSA production via film drops (a-c) and jet drops (e-f) is from LS04 (their Figure 6).
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Figure 18. Time series for 9 June 0 UTC.  a) NCPC; b) NUHSAS; c) V; d) S; e) F; f) ND>0.5
Table 5.  Subintervals, N/V ratios, averaged ND>0.5, and averaged S for arrivals with continental contamination.  
	Trajectory Arrival Time
Day, Mo, Hr (UTC)
	Subinterval, UTC
	N vs V
D > 0.055 μm
Ratio, μm-3
	N vs V
D > 0.055 μm
r a
	ND>0.5
cm-3
	Average S
μm2 cm-3

	5 June 12 
	11:00 – 11:34
	64.4 ± 5.7
	0.10
	8.1 ± 1.7 
	20.0 ± 2.64 

	7 June 0 
	23:00 – 23:30
	231 ± 8.5
	0.79
	5.5 ± 1.5
	45.6 ± 12.1

	9 June 0
	00:20 – 00:33
	764 ± 39
	0.45
	2.1 ± 0.77
	28.7 ± 4.65

	11 June 0
	00:06 – 00:31
	834 ±19
	0.96
	0.6 ± 0.4
	67.9 ± 22.1





a Pearson correlation coefficient















Table 6.  N vs S Ratios for 22 marine cases 
	Trajectory Arrival Time
Day, Month, Time (UTC)
(subinterval)
	N vs S
D > 0.055 μm
Ratio, μm-2
	N vs S
D > 0.055 μm
r a
	N vs S
D > 0.12 μm
Ratio, μm-2
	N vs S
D > 0.12 μm
r a 

	5 June 0 
	13.0 ± 0.1
	0.97
	6.8 ± 0.1
	0.98

	5 June 6 
	6.4 ± 0.2
	0.65
	4.3 ± 0.1
	0.82

	5 June 12 (11:00 – 11:34)
	5.1 ± 0.4
	0.48
	3.3 ± 0.1
	0.56

	5 June 18 
	7.2 ± 0.1
	0.84
	4.5 ± 0.1
	0.92

	6 June 0 
	14.8 ± 0.3
	0.95
	6.7 ± 0.1
	0.97

	6 June 6 
	4.8 ± 0.1
	0.70
	2.9 ± 0.0
	0.81

	6 June 12 
	7.0 ± 0.2
	0.80
	3.6 ± 0.1
	0.89

	6 June 18 
	8.0 ± 0.2
	0.61
	3.4 ±  0.1
	0.80

	7 June 0 (23:00 – 23:30)
	11.4 ± 0.3
	0.86
	6.0 ± 0.1
	0.95

	7 June 6 
	16.4 ± 0.1
	0.98
	8.2 ± 0.1
	0.98

	8 June 6 
	9.3 ± 0.4
	0.33
	5.3 ± 0.1
	0.86

	8 June 12 
	15.9 ± 0.3
	0.90
	7.5 ± 0.1
	0.93

	8 June 18 
	16.1 ± 0.2
	0.96
	8.5 ± 0.1
	0.97

	9 June 0 (00:20 – 00:30)
	25.5 ± 0.6
	0.96
	11.3 ± 0.1
	0.99

	9 June 6 
	23.5 ± 0.2
	0.97
	10.5 ± 0.1
	0.95

	9 June 12 
	11.0 ± 0.7
	0.83
	5.5 ± 0.2
	0.97

	9 June 18 
	20.5 ± 0.2
	0.91
	9.8 ± 0.1
	0.97

	10 June 0 
	19.0 ± 0.6
	0.64
	8.6 ± 0.2
	0.91

	10 June 6 
	22.9 ± 0.1
	0.99
	11.0 ± 0.0
	0.99

	10 June 18 
	23.2 ± 0.1
	0.94
	10.2 ± 0.1
	0.97

	11 June 0 (00:06 – 00:31)
	21.9 ± 0.2
	0.99
	5.7 ±  0.2
	0.95

	11 June 6 
	6.2 ± 0.3
	0.90
	3.0 ± 0.1
	0.93

	Average (
	14.1 ± 6.8
	
	6.7 ± 2.7
	




a Pearson correlation coefficient




[image: ]
Fig. 19.  Time series for the 8 June 12 UTC arrival.  









Table 7.  F on S regressions, <S>, <F>, and <V>
	Trajectory Arrival Time
Day, Month, Time (UTC)
(subinterval)
	Slope
μm-2 cm3
	Y - Intercept
	r a 
	<S>
μm2 cm-3
	<F>
	<V>
µm3 cm-3

	5 June 0
	-0.0027
	0.75
	-0.84
	79
	0.54
	3.59

	5 June 6
	-0.0073
	0.54
	-0.48
	19
	0.40
	1.22

	5 June 12 (11:00 – 11:34)
	-0.0045
	0.89
	-0.28
	20
	0.80
	1.55

	5 June 18
	-0.0043
	0.75
	-0.49
	44
	0.56
	2.85

	6 June 0
	-0.0033
	0.71
	-0.75
	54
	0.53
	2.69

	6 June 6
	-0.0046
	0.93
	-0.69
	23
	0.83
	1.82

	6 June 12
	-0.0059
	0.95
	-0.86
	18
	0.85
	1.30

	6 June 18
	-0.0049
	0.94
	-0.67
	24
	0.82
	1.72

	7 June 0 (23:00 – 23:20)
	-0.0020
	0.72
	-0.77
	46
	0.63
	2.22

	7 June 6
	-0.0018
	0.71
	-0.70
	98
	0.54
	3.78

	8 June 6
	-0.0031
	0.78
	-0.82
	36
	0.67
	1.76

	8 June 12
	-0.0097
	0.90
	-0.85
	16
	0.74
	0.71

	8 June 18
	-0.0016
	0.73
	-0.74
	82
	0.60
	2.93

	9 June 0 (00:20 – 00:33)
	-0.0073
	0.88
	-0.94
	29
	0.67
	0.94

	9 June 6
	-0.0129
	0.92
	-0.94
	10
	0.79
	0.34

	9 June 12
	-0.0006
	0.61
	-0.63
	38
	0.58
	1.14

	9 June 18
	-0.0023
	0.79
	-0.60
	83
	0.61
	2.48

	10 June 0
	-0.0025
	0.75
	-0.26
	24
	0.69
	0.71

	10 June 6
	-0.0038
	0.87
	-0.94
	63
	0.63
	1.68

	10 June 18
	-0.0018
	0.81
	-0.50
	12
	0.61
	3.07

	11 June 0 (00:06 – 00:31)
	-0.0017
	0.64
	-0.88
	68
	0.52
	1.79

	11 June 6
	-0.0008
	0.64
	-0.80
	55
	0.60
	3.59

	Average (
	-0.0041 ± 0.0030
	0.78 ± 0.12
	
	43 ± 26
	0.65 ± 0.12   
	1.99 ± 1.01



a Pearson correlation coefficient









Table 8. Derived bi-mode ASD parameters.
	Trajectory Arrival Time
Day, Month, Time (UTC)
(subinterval)
	D1,
µm
	N1,
cm-3
	σ1
	D2,
µm
	N2,
cm-3
	σ2

	5 June 0
	0.10
	1020
	1.60
	0.55
	13
	1.17

	5 June 6
	0.15
	100
	1.48
	0.55
	11
	1.20

	5 June 12 (11:00 – 11:34)
	0.15
	55
	1.30
	0.55
	12
	1.17

	5 June 18
	0.12
	310
	1.70
	0.60
	17
	1.17

	6 June 0
	0.095
	800
	1.53
	0.55
	13
	1.17

	6 June 6
	0.12
	85
	1.48
	0.55
	14
	1.16

	6 June 12
	0.095
	115
	1.55
	0.53
	8
	1.14

	6 June 18
	0.068
	225
	1.64
	0.55
	9
	1.14

	7 June 0 (23:00 – 23:20)
	0.10
	525
	1.54
	0.52
	6
	1.10

	7 June 6
	0.095
	1700
	1.53
	0.53
	9
	1.10

	8 June 6
	0.10
	470
	1.85
	0.54
	4
	1.11

	8 June 12
	0.09
	320
	1.62
	0.55
	2
	1.15

	8 June 18
	0.10
	1300
	1.45
	0.52
	6
	1.15

	9 June 0 (00:20 – 00:33)
	0.07
	1150
	1.60
	0.53
	3
	1.17

	9 June 6
	0.075
	330
	1.60
	0.55
	1
	1.17

	9 June 12
	0.07
	1300
	1.85
	0.55
	1
	1.10

	9 June 18
	0.08
	2250
	1.64
	0.53
	3
	1.15

	10 June 0
	0.09
	650
	1.55
	0.55
	1
	1.15

	10 June 6
	0.08
	2000
	1.65
	0.53
	1
	1.12

	10 June 18
	0.075
	3900
	1.65
	0.53
	3
	1.15

	11 June 0 (00:06 – 00:31)
	0.10
	1550
	1.45
	0.51
	1
	1.15

	11 June 6
	0.075
	620
	1.72
	0.55
	17
	1.11

	Average (
	0.10 ± 0.2
	944 ± 926
	1.59 ± 0.13
	0.54 ± 0.02
	7.1 ± 5.5
	1.15 ± 0.03
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Figure 20.  Two-hour averaged ASDs and bi-mode lognormal fit functions.  a) 5 June 0 UTC arrival; b) 5 June 12 UTC arrival; c) 6 June 6 UTC arrival; d) 9 June 18 UTC arrival.
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Figure 21.  Two-hour averaged ASDs centered on the 10 June 00 UTC arrival.  The gray area depicts ND > 0.5.  
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Figure 22.  ND>0.5 vs sea-surface wind speed.  The exponential fit is adapted from LS04.    
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Figure 23.  SSA concentration vs 10-meter sea surface wind speed.  Reproduced from LS04, their figure 18.  












Table 10.  The values of an and N0 for each study shown in Fig. 24 using ln ND>0.5= anU + ln (No).
	Study
	an,
s m-1
	N0,
cm-3
	Size range,
μm

	Bigg et al. (1995)
	0.085
	6.0
	0.003 < D < 3

	O’Dowd & Smith (1993)
	0.23
	0.47
	0.38 < D < 0.84

	Parungo et al. (1986)
	0.10
	1.23
	0.5 < D < 10

	Fults
	0.41
	0.11
	0.5 < D < 1
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Figure 24. As is Fig. 22, but on a log-linear format. 
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Figure 25.  ND>0.5 vs wind speed.  The turquoise line is as in Fig. 24 All other lines are adapted from LS04 (their Table 22).  








[bookmark: _GoBack]Table 11. Averaging over selected cases
	Selection
	<NCPC>
cm-3
	<NUHSAS>
cm-3
	<F>
	<V>
µm3 cm-3
	<S>
µm2 cm-3
	N/V 
µm-3

	9 cases:
<S>   <  43 µm2 cm-3
<F>    >  0.65
	1156
	280
	0.85
	1.12
	22.1
	314

	4 cases:
N/V > 390 µm-3
<S>   >  43 µm2 cm-3
	3722
	1522
	0.60
	2.72
	81.7
	602
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