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Figure 1: Schematic of mechanisms on generation of sea-salt aerosols from the ocean surface(1). Process 1 represents

generation from air bubble that in ocean water. Process 2 represents generation by falling of rainfall. Process 3 represents

generation from the top of wave. Process 4 represents generation by separation of wave top.
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Figure 2: Schematic for mechanism on typhoons(4). The three fundamental processes for the driving mechanism of typhoon

are (a) supply of water vapor from the ocean surface, (b) condensation of water vapor in eyewall, a ring-shape cloud

surrounding eye, and (c) inward transport of angular momentum by inward velocity to compensate mass in the eyewall.
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Figure 3: Schematic for aerosol as cloud or ice condensation nucleai in a convective cloud(s) The number of aerosol

decreases when it activates and becomes nucleai of cloud droplet or ice particle.
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Figure 4: (Left) Horizontal wind at the 10-m altitude above the surface (vector), vertically averaged mixing ratio of
hydrometeor (shaded), and sea-level pressure (contour) at t = 9 h of simulation. The mixing ratio is averaged from 1.5 to 10
km and unit is g kg-1. The contour interval of sea-level pressure is 10 hPa. (Right) Concentration of sea-salt aerosol (shaded)
with the surface wind (vector) att=9 h.
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Figure 5: Same as Fig. 5, but for (left top) Generation term of sea-salt aerosol from the ocean surface, (left bottom)

Dry-deposition term, (right top) Convective-deposition term, and (right bottom) wet-deposition term. The deposition terms

are evaluated at the lowest model layer.
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Figure 6: Time series of (left top) sea-salt aerosol (SSA), (right top) surface emission of SSA, (left bottom) depositions, and
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(right bottom) advection and diffusion terms. SSA and advection and diffusion terms are integrated inside the 500-km radius

and below z = 12 km. The emission and depositions are integrated inside the 500--km radius. In the left bottom panel, the

black solid, gray solid, black dashed, and gray dashed lines represent the dry, convection, wet, and fog depositions,

respectively. In the right bottom panel, the black and gray lines stand for the advection and diffusion terms.
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Figure 7: (Left top) the ratio of SSA at the end of simulation to that at the initial time, (right top) dry deposition, and (right

bottom) wet deposition as a function of distance from the coast. The unit of horizontal axis is km. The solid black line

indicates the median at a 10-km interval. The crossings stand for 5% and 95% values, and gray shaded area represents the

range from 25% to 75% values.
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Summary

Tropical cyclones (TCs) transport significant amount of sea-salt aerosols (SSAs) by strong winds to coastal
regions, which causes severe damages through salinization of land. However, predicting transportation of SSAs
by TC is a challenging issue, because transporting processes of SSA by TC are complicated and determined by
many processes such as surface emission, gravitational fall, scavenging by rain droplets, and nucleation. Because
of the importance, previous studies calculated the amount of SSAs transported by winds by developing a numerical
model solving the processes that play a role in transporting SSAs. However, few studies have been conducted to
examine transportation of SSAs by TC. This study aims to investigate the transportation of SSAs produced by
winds associated with TC toward land by conducting a set of numerical simulations using a sophisticated chemical
transport model and a widely used meteorological model.

The simulation realistically simulated a TC approaching Japan and transporting processes of SSA, production
at the ocean surface, advection, and deposition. It is found that the amount of deposition due to gravity is largest
near the coastal region. In land, the dry deposition is about one order of magnitude smaller than that of moist
deposition. Meanwhile, the amount of moist deposition is largest not at the coast, but approximately 50 km from
the coast. In the TC system, which is defined inside the 500-km radius from the center, the moist deposition is
the largest contributor out of all terms in the SSA budget equation. More cases need to be examined for better

understanding.



