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Table S1: Median value (southerly/northerly) of various parameters over the ocean (without Na>10nm filtering). Mode values 

are used for wind direction. Refer to Table 3 caption for the airborne instruments that correspond to each parameter listed. 

The far right-hand columns indicate the number of data points (in the thousands) used from each campaign, with nNa 

indicating the amount of data used for all Na calculations, nNd is for cloud data, and nWind is for wind speed and direction. 

FSSP data were used for Nd data only during BOAS, whereas CASF was used in other campaigns. These data are for the 

lowest 800 m above sea level. 
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Table S2: Median value (southerly/northerly) of various parameters for individual campaigns in the region of focus (over 

land and ocean; without Na>10nm filtering). Mode values are used for wind direction. Refer to Table 3 caption for the airborne 

instruments that correspond to each parameter listed. The far right-hand columns indicate the number of data points (in 

the thousands) used from each campaign, with nNa indicating the amount of data used for all Na calculations, nNd is for cloud 

data, and nWind is for wind speed and direction. FSSP data were used for Nd data only during BOAS, whereas CASF was 

used in other campaigns. These data are for the lowest 800 m above sea level. 

 

  



3 

 

Table S3: Median value (southerly/northerly) of various parameters for individual campaigns in the region of focus (over 

land and ocean) with a Na>10nm filter. RFs with median Na>10nm > 7,000 cm-3 were removed from the final analysis to eliminate 

smoke interference. Mode values are used for wind direction. Refer to Table 3 caption for the airborne instruments that 

correspond to each parameter listed. The far right-hand columns indicate the number of data points (in the thousands) used 

from each campaign, with nNa indicating the amount of data used for all Na calculations, nNd is for cloud data, and nWind is 

for wind speed and direction. FSSP data were used for Nd data only during BOAS, whereas CASF was used in other 

campaigns. These data are for the lowest 800 m above sea level. 
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Table S4: Mann-Whitney U test results (p-values) of airborne data from Table 3 (ocean-only and filtered to remove smoke). 

Box plots of these variables are found in Fig. S10. The null hypotheses (p ≤ 0.05) for this test were that southerly and 

northerly wind days had similar Na, Nd, and wind medians within a campaign. 
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Table S5: Mann-Whitney U test results (p-values) of cloud water data from Table 4 (ocean-only and filtered to remove 

smoke). Box plots of these variables are found in Fig. S11. CSM did not deploy a cloud water collector. The null hypothesis 

(p ≤ 0.05) for this test was that southerly and northerly wind days had similar median concentrations for the selected species. 

There is no NH4
+ p-value for E-PEACE because there was no NH4

+ data for that campaign, and there is no V p-value for 

BOAS because there was no valid data for southerly wind days to compare to northerly wind days. 
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Table S6: Median mass concentrations (µg m-3) of selected IMPROVE species for southerly and northerly wind days 

(number of days in parentheses) during E-PEACE and BOAS (other campaigns omitted due to low number (< 2) of valid 

southerly wind days): Cl-, elemental carbon (EC), fine soil, K+, Ni, NO3
-, organic carbon (OC), particulate matter with 

diameter less than 2.5 µm (PM2.5), coarse mass (PMcoarse = PM10 – PM2.5), Si, SO4
2-, and V. Ni, Si, and V (*) are reported in 

ng m-3. Additionally listed are p-values calculated from a Mann-Whitney U test for each species during the individual 

campaigns. The null hypothesis (p ≤ 0.05) for the tests was that southerly and northerly wind days had similar median 

species concentrations.  
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Table S7: Median values (southerly/northerly) of MODIS parameters for individual campaigns, including cloud effective 

particle radius (re; µm), cloud liquid water path (LWP; g m-2), cloud optical thickness (COT), cloud fraction (from cloud 

mask), and aerosol optical depth (AOD, combined dark target and deep blue at 0.55 µm for land and ocean). The spatial 

area of analysis was bounded by 35.31° N – 40.99° N, 125.93° W – 118.98° W. Nd (cm-3) was calculated from MODIS 

properties based on Eq. 3. The far right-hand column (n) indicates the number of daily mean values used in each campaign.  
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Figure S1: Scatterplot of Ntotal (cm-3) versus deffective (µm) from CASF for the CSM campaign. Points are colored by LWC 

from CASF (g m-3). The data points with LWC > 0.02 g m-3 and higher deffective indicate cloud water drops (suggested by the 

dotted green line and arrow at ~ 5 µm). The orange line indicates a deffective of 1 µm, the dashed yellow line and arrow suggest 

where mostly sea salt particles would be, and the dashed red line and arrow indicate coarse particles associated with smoke 

plumes. This analysis is relevant to the other campaigns in terms of showing that a LWC threshold of 0.02 g m-3 is adequate 

for identifying when the aircraft was in cloud. 
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Figure S2: Total fine mass, coarse mass, smoke, and dust concentrations (µg m-3) of campaign months at 1800 UTC for 1st 

through 5th NAAPS levels (up to ~668 m above sea level) for southerly and northerly wind days. The right-most panel 

illustrates the difference between southerly and northerly wind days. The airport in Marina, CA is denoted by a white 

diamond, Pt. Reyes is indicated with a black star, and the black box indicates the region of focus in this study.  
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Figure S3: Average northward wind speed (vwind: m s-1) of campaign months (see Table 1) at 0000, 0600, and 1200 UTC for 

1st through 5th NAAPS levels (up to ~668 m above sea level) for days identified as having southerly and northerly wind based 

on datasets described in Section 2.2. The right-most panel illustrates the difference between southerly and northerly wind 

days. The airport in Marina, California is denoted by a white diamond, Pt. Reyes is indicated with a black star, and the 

black box outlines the region of focus in this study. 
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Figure S4: Total sea salt mass concentration (µg m-3) of campaign months at 0000, 0600, and 1200 UTC 1st through 5th 

NAAPS levels (up to ~668 m above sea level) for days identified as having southerly and northerly wind based on datasets 

described in Section 2.2. The right-most panel illustrates the difference between southerly and northerly wind days. The 

airport in Marina, California is denoted by a white diamond, Pt. Reyes is indicated with a black star, and the black box 

indicates the region of focus in this study. 
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Figure S5: Total anthropogenic and biogenic fine (ABF) aerosol mass concentration (µg m-3) of campaign months at 0000, 

0600, and 1200 UTC 1st through 5th NAAPS levels (up to ~668 m above sea level) for days identified as having southerly and 

northerly wind based on datasets described in Section 2.2. The right-most panel illustrates the difference between southerly 

and northerly wind days. The airport in Marina, California is denoted by a white diamond, Pt. Reyes is indicated with a 

black star, and the black box indicates the region of focus in this study. 
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Figure S6: Total coarse mass concentration (µg m-3) of campaign months at 0000, 0600, and 1200 UTC 1st through 5th 

NAAPS levels (up to ~668 m above sea level) for days identified as having southerly and northerly wind based on datasets 

described in Section 2.2. The right-most panel illustrates the difference between southerly and northerly wind days. The 

airport in Marina, California is denoted by a white diamond, Pt. Reyes is indicated with a black star, and the black box 

indicates the region of focus in this study. 
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Figure S7: Total fine mass concentration (µg m-3) of campaign months at 0000, 0600, and 1200 UTC 1st through 5th NAAPS 

levels (up to ~668 m above sea level) for days identified as having southerly and northerly wind based on datasets described 

in Section 2.2. The right-most panel illustrates the difference between southerly and northerly wind days. The airport in 

Marina, California is denoted by a white diamond, Pt. Reyes is indicated with a black star, and the black box indicates the 

region of focus in this study. 
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Figure S8: Total smoke mass concentration (µg m-3) of campaign months at 0000, 0600, and 1200 UTC 1st through 5th 

NAAPS levels (up to ~668 m above sea level) for days identified as having southerly and northerly wind based on datasets 

described in Section 2.2. The right-most panel illustrates the difference between southerly and northerly wind days. The 

airport in Marina, California is denoted by a white diamond, Pt. Reyes is indicated with a black star, and the black box 

indicates the region of focus in this study. 
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Figure S9: Total dust mass concentration (µg m-3) of campaign months at 0000, 0600, and 1200 UTC 1st through 5th NAAPS 

levels (up to ~668 m above sea level) for days identified as having southerly and northerly wind based on datasets described 

in Section 2.2. The right-most panel illustrates the difference between southerly and northerly wind days. The airport in 

Marina, California is denoted by a white diamond, Pt. Reyes is indicated with a black star, and the black box indicates the 

region of focus in this study. 
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Figure S10: Box plots of airborne data (Table 3) over the ocean in the study region during each campaign after removal of 

data when a flight’s median Na>10nm exceeded 7,000 cm-3. Northerly and southerly data are represented by blue and red 

boxes, respectively. The notches (and shading) of the boxes assist in the determination of significance between multiple 

medians. The p-values derived from Mann-Whitney U tests are reported in Table S4. 
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Figure S11: Box plots of cloud water speciated concentrations, along with Cl-:Na+ mass ratio and pH, within the study region 

during each campaign. The northerly data are represented by the blue boxes, and the southerly data are represented by the 

red boxes. The notches (and shading) of the boxes assist in the determination of significance between multiple medians. The 

p-values derived from Mann-Whitney U tests are reported in Table S5. No cloud water data are available for CSM. 
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Figure S12: Data time series from NiCE RF 16 in the free troposphere (>765 m). The grey shading indicates time periods 

with mostly southerly winds, and the purple lines across all graphs indicate flight zones (outbound track, stacked legs at 

farthest west point, and inbound track; see flight map in Fig. 7a). (a) The colored points on the left-hand axis correspond 

to Na0.1-1µm (blue, PCASP<1µm), Na>1µm (green, PCASP>1µm), and Nd (light purple, CASF). The colored points on the right-

hand axis correspond to Na>10nm (red, CPC) and Na10-100nm (yellow, CPC‒PCASP). The triangle corresponds to the HYSPLIT 

back-trajectory end point seen in Fig. 5c, and the star corresponds to the HYSPLIT back-trajectory end point seen in Fig. 

5b. (b) Time series of AMS mass fractions (left axis) of SO4
2- (red), NO3

- (blue), organics (green), and NH4
+ (orange) and 

total mass concentration (µg m-3; black points on right axis). 
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Figure S13: CSM RF 6 vertical profiles of (a) temperature, (b) wind direction over land and (c) over ocean with the color 

bar indicating number of points per box (500 m altitude bins and 15° wind direction bins), and (d) wind speed. The box 

plots show data every 500 m over land (red) and the ocean (blue) above the MBL, which is the maximum altitude of the 

first bins for panels b, c, and d. The shading in panels (a) and (d) indicates altitudes with southerly winds (land = red; ocean 

= blue). 

 

 


