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Key Points

Introduction

Method

• Sea spray aerosol (SSA) dominates the aerosol mass in the 

marine boundary layer and has an important influence on global 

climate.

• It is generally accepted that wind is the major driver for the 

production of SSA1. This mechanism, however, lacks 

observational support from a wide range of remote oceans. 

• The role of other parameters, such as sea surface temperature 

(SST), in SSA production remains controversial2.

• Wind speed dominates the production of sea spray aerosol.

• Sea surface temperature enhances sea spray aerosol production.

• Accounting for SST could enable better prediction of SSA.

Figure 1. Flight tracks for ATom2 (a), ATom3 (b), and ATom4 (c). Grey lines show flight tracks in all altitudes 

from ~150 m to >12 km. Blue and red points represent measurements in 150-200 m altitude over the ocean and 

land, respectively. 

ATom (The Atmospheric Tomography Mission)

The Printed Optical Particle Spectrometer (POPS) 

was deployed onboard the NASA DC-8 aircraft to 

measure aerosol number size distribution. The POPS 

is an optical particle counter that measures aerosol 

particles on a single particle basis3.
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Figure 3. (a) Correlation of aerosol volume and horizontal wind speed, colored by sea salt number fraction. The

box edges represent 25th and 75th quantiles, and the whiskers represent 10th and 90th quantiles. The

horizontal bars in the boxes denote median values. The blue dots indicate mean values. The red line is the

linear regression for the mean values. (b) Wind speed vs aerosol volume size distribution.

Figure 6. Wind and SST vs aerosol volume during ATom2 for the observed data (a) and the fitted data (b) . Wind 

speed is cut to >2m/s in (a). A 3rd order polynomial function was used for fitting5.

Figure 5. Correlation of SST and aerosol total volume for (a) 0-5 m/s, (b)4

5-10 m/s, (c) 10-15 m/s, and (d) 15-20 m/s horizontal wind speed intervals 

during ATom2. The box edges represent 25th and 75th quantiles, and the 

whiskers represent 10th and 90th quantiles. The horizontal bars in the 

boxes denote median values. The blue dots indicate mean values. The red 

line is the linear regression for the mean values. ATom3 shows similar 

results. 

Figure 4. Aerosol volume vs wind 

speed in two SST intervals. Blue 

points and shades represent median 

values and 25% -75% percentiles for 

the lower SST interval (0 - 15 ℃). Red 

points and shades represent those for 

the higher SST interval (15 - 30 ℃). 

ATom3 shows similar results.

Figure 2. Campaign-average (all ATom flights)

number (a) and volume (b) size distribution from the

laser aerosol spectrometer (LAS) measurements.

Only data from 150 m to 200 m altitude are used.

Red and yellow shades represent particles in 0.2-0.5

μm size and 0.5-3 μm size. The POPS-measured

size range accounts for a small fraction of aerosol

number but 84% of aerosol volume.

Figure 9. Frequency of sea

salt number fraction for ATom2

(a), ATom3 (b) and ATom4 (c).

The frequency is occurrence

rate in each bin (dividing the

number of points in each bin by

total). Ten bins are used from

min to max of the sea salt

number fraction.

Figure 10. Frequency of wind 

speed at 150-200m for ATom2 

(a), ATom3 (b) and ATom4 (c). 

Ten bins are used from min to 

max of the wind speed.

Figure 8. Same as Figure 5 but for ATom4. No linear 

correlation in (c) and (d).

1. Effects of wind speed on SSA

2. Effects of SST on SSA

3. Combined control of SSA 

production by wind speed and SST
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Figure 7. Same as Figure 4 but for ATom4.

No obvious trend in the higher SST interval.

• Problems for ATom4

• Speculations


