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Observations of atmospheric aerosol particles over the Antarctic Ocean
by ocean research vessels
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Absrtact: To investigate spatial and temporal variation of number-size
distribution of atmospheric aerosol particles in the Antarctic Ocean, atmo-
spheric observations were conducted on research vessels: Hakuho-maru,
Tangaroa, and Umitaka-maru. Concentrations of ionic constituents in aero-
sols and precursor gases (SO, and NH;) were also measured during the cruises.
Concentrations of nucleation mode particles (<20 nm in diameter) were often
high under the conditions of very low number concentrations of preexisting
aerosol particles larger than 0.1 4ym in diameter, when the ocean was calm.
Nucleation mode particles did not appear when concentrations of preexisting
aerosols were high. Major ionic concentrations of aerosols at Liitzow-
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Holmbukta observed by Umitaka-maru in January 2005 were almost the same
as average values of those in January at Syowa Station. Especially for short-
term increasing events in condensation nucleus concentration, large differences
were found for number size-distributions of nucleation and Aitken mode
particles between Syowa Station and Umitaka-maru in Litzow-Holmbukta.
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Fig. 1. Cruise tracks of Hakuho-maru (yellow, December 2001), Tangaroa (red, February 2002),
Umitaka-maru (blue, January 2005), Umitaka-maru (green, January 2006), Umitaka-
maru (pink, January 2009).
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Table 1. Parameters of aerosol observation and sample collection for research cruises in this

report.
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Fig. 2. Results of Tangaroa cruise in February 2002. Upper panel; longitude (red line) visibility
codes (99: > 50 km, 98: 20-50 km, 97: 10-20 km, 96: 4-10 km, 95: 2-4 km, 94: 1-2 km
and 90: <50 m), number concentrations of aerosol particles, surface area of aerosol
particles larger than 0.1 um in diameter, relative humidity and true wind speed.

UT) S, FhiFAE s RS2 HEE 20 nm MU F ORERE — PR FHQSEE O A%
(i THY 5 10° flil /em?) H3BUHI S MR, & 7127 > T O AR T — F ORFHIRE I3
WEE THoleh, EEDOHIMAEOBAERE— PR T2 % < kol, Z ORFOMEERE
SRR 3T T. AR MICIEEZE I0mm B2 E— 2 32524 N7 Y E— RO
7Y WVKLTFDHIEoTH, %D, BEITREENILILZE—2 &3 2BAERE— FRT
DY =7 BNz, K2 OELEO0.1 gm LLEOBHFR FRERERE CHEHT 2 &, EMEN
DIX2H 1BHSMCHEE»D D, wInbEREICEARELZEIHGETH - .

4z, [ZrHa7 EIRIcOWTOY 7 7 a kT ORESMG 2R, WkER
PR THERA X PELTRIDIREIZFTHoA, 2H26 HIZ b, AEKE— KT



YEEEBLHI AN & 2 RO R T 7 0 Y VB 455

DWEERINNS >4 5 L BTl 3, HE 1 HEs o A% | HATE ToOREBEERSH T
&, T 30-40 nm T RERE 80-100 nm 13T € — FELEHI S iz, BHHBARK O/,
2 H 7-12 HEE X, EEE 30-40 nm T2 € — R E 2R OREIMLTHM 7 - 12, D,
NI TAGERE — FRITOE— 2 % 13 HickeA, 2 N LABABERT E Tlx% < O
TSR R L, EE 50-80 nm fTUTIC A 2R DRBFES AL 0o Tz,

500

== 1000 Feb/13/02

== 1500

1500 |
1000 |

500 |

dN/dlogDp, #/ CC

13,00h ~
s

13,12h ~ o
et

oo

3 200242H 13H (UT) Ox7 v Y MEERAE S
Fig. 3. Number size distribution observed onboard on February 13, 2002.
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Fig. 5. 5 day backward air trajectories started from daily position of Umitaka-maru during
January 2005. Blue and red lines represent the trajectories started respectively from north
and south of 65° south. Thick black line indicates the cruise track of Umitaka-maru.
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Fig. 7. Results of Umitaka-maru cruise (January, 2005); (a) number size distribution, (b) mode
diameter fitted for multiple log normal distributions, (c) particle concentrations for each
mode.
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