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To clarify the variation of chemical composition of fog water and size distribution of fog
droplets, investigation was conducted over the northern North Pacific, where sea fog appears
frequently in summer, during the KH-04-3 cruise of R/V Hakuho-maru in 2004.

The sea salt composition is governed 65% of total concentration of inorganic ions and the
non-sea-salt sulfate occupied 10% in the 90 sea fog water samples. The average size distribution
of liquid water content (LWC) of sea fog showed a bimodal pattern with peaks of 7.0 and 27.5
um in diameter, while its distribution on land fog commonly showed a monomodal pattern.

LWC, number concentrations of fog droplets and concentrations of sea salt composition
were high at the edge of the fog area, and decreased toward the center of the fog area. The peak
of LWC was shifted from 17.0 um at the edge to 36.5 um in the center area. Based on the rela-
tionship of chemical composition between aerosols and fog droplets, the fog droplets are ex-
pected to deposit with growing of its droplet size with coagulation and adsorbing reactive gases
as a function of the distance from the edge of the sea fog area.

In the northern North Pacific region, frequent sea fog appearance is important as one of
scavenge processes of natural and anthropogenic substances from lands as well as marine bio-
genic substances.

Key words: Sea fog, Aerosol, Major ionic concentration, Size distribution of fog droplets, Liq-
uid water content, Scavenging by fog, North Pacific
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Fig.1 Cruise track of R/V Hakuho-maru, KH-04-3.
(a) Leg 1: Tokyo to Kushiro (13 July-5 Au-
gust 2004); (b) Leg 2: Kushiro to Tokyo via
Kushiro (9-27 August 2004). Locations of fog
sampling for event I and II were displayed
in the cruise track. Day indicates 0 : 00 JST
of the day.
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Fig. 2 Contribution of sea salt and non-sea-salt

ions to total ions in fog water during the KH
-04-3 cruise (13 July-27 August 2004). Unit
is neq mL™".
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Table 1 Mean ion concentrations, conductivity and
pH during the KH-04-3 cruise (13 July-27

August 2004).

Na* Mg** ss-Ca?* K* NH,* nss-Ca’* H*
Mean 479 109 21 10 52 28 170
S.D. 994 230 43 21 49 6.2 136
Max. 7160 1654 312 153 291 49 640
Min 6.9 1.9 0.3 0.2 15 N.A. 15.6
n 90 90 90 90 90 80 90

cr NOy §5-50,> nss-SO,* MSA Conductivity pH
Mean 534 65 58 167 7.7 147 3.9
S.D. 1140 62 119 141 11.9 165 0.4
Max. 8339 243 860 746 70.7 1208 4.8
Min. 10.2 1.0 0.8 N.A. N.D. 17.0 3.2
n 90 90 90 89 89 90 90

Unit is neq mL! except for conductivity (uS cm’1) and pH. Sea salt (ss) was calculated from
the concentration ratio of ion to Na” in sea water and Na* concentration.
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Fig.3 Averaged size distributions of liquid water
content (LWC) and number concentration
during the KH-04-3 cruise (13 July-27 Au-
gust 2004).
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Fig.4 Behaviors of (a) sea salt ions and (b) non-sea
-salt ions in fog water as a function of dis-
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Fig. 5 Liquid water content (LWC) changing in
distance from the edge. The lines indicate
accumulated LWC with size from 2.0 um.
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Fig. 6 Averaged size distributions of liquid water
content (LWC) and number concentration.
Bold lines indicate LWC in the edge (0 km)
and the central area (235 km) in fog genera-
tion zone. Dot lines indicate number concen-
tration.
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Fig. 7 Behavior of ions, (a) NH.", (b) nss-SO.", (c)
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