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For the more detail evaluation of aerosols which originated from land and dispersed to wide
region in the atmosphere over ocean, the studie on the transference trend of aerosols, the re-
sidence time, the variation of concentration and its size distribution, and the composition varia-
tion have become to be very important.

In this research project, firstly several methodological developments of the instruments have
achieved. And secondly several observations and aerosol collections have been made on the
fand and over ocean by the aid of ship. The sample acrosols collected were analyzed by X ray
micro analyzer at Muroran Institute of Technology.

‘The items mainly achieved and made are as follows;

1. Development of an apparatus for the precise size distribution measurements of submicron
aerosols,

2. Improvement of measuring system of very low level radon and its daughters in the atmos-
phere over ocean.

3. Examination of an automatic particle counter by light scattering method for the size dis-
tribution of Mie-particles.

4, Development of the aercsol sampling technique for the composition analysis by X ray
mjcro analyzer,

5. Development of the analysis method for obtaining the more precise air mass trajectory.

6. Several observations and aerosol sample collections in the city of Muroran, Niseko in
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Hokkaido, and by the aid of ship in the Pacific Ocean near Japan Islands, the North Pacific and
the Eastern Tropical Pacific Ocean,

The instruments developed, observational evidences obtained from the observation cruise and
on the Jand which have been made in this research project are summerized as follows;

1. The instruments developed or introduced for this research project performance, although
some problems which should be improved stilf remain in present, were confirmed te be fairly well
warked even in the severe surroundings in such a ship observation.

2. To know the decay time constant or the residence time of aerosols as they moving from
land to ocean, the measurements of radon and its daughters in the atmosphere over ocean is
thought to be useful as a natural tracer of acrosols.

On the basis of the radon and its daughter measurement results and air mass trajectories,
the decay time constants for aerosols due to dilution and mean residence time for aerosols
dispersed over ocean were estimated to be 1.3-2.7 days and 0.35-0.68 days, respectively. The
results estimated almost agree with the value obtained by Shimo et al. and by Morita et al..
However, for the more detail evaluation of the residence time, it is thought to be necessary to
taking account of; a) local anomaly b) vertical profile ¢) diurnal and seasenal variations of radon
concentration and d) the more precise air mass trajectory.

3. With the meteorclogical variation, the concentration of aerosols and their size distribution
were both found to be remarkably varicd in the atmosphere over the Pacific Ocean near Japan
Islands. However, in the case of the aerosol concentration levels showed to get smoothly lower
and lower in their magnitude in proportion to leaving the distance from Japanese main land, the
size distribution of aercsols was found to be deformed with time as the peak position of size
spectrum is shifted toward smaller size,

For the more detail discussion of size distribution variation, we think the accumulation of
the more observational data and especially the measurement of vertical profiles of aerosol concent-
ration and its size distribution are very necessary because the aerosol concentration and its size
distribution showed different patterns every time of observation cruise and the patterns obtained in
the atmosphere near the sea surface is thought to be directly resulted from their vertical profiles.

4. As reported in the annual report 1982 Nissan Science Foundation and in this report, the
shapes of aerosols and their compositions were both found to be very complicated with their sampl-
ing positions and their size distributions. For this subject, it is suggested that further advance-
ment of research requires the sampling method and analysis method, for instance, another
possible examinations for the aerosol composition analysis should be introduced.

5, Added above, some interesting observational evidences obtained are given as follows: a)
From the observation cruise of the North Pacific and the eastern tropical Pacific Ocean, Rn-222
concentration in the atmosphere near the sea surface was found to be considerably varied and to
be distributed from 0.05x10"7 to 1x10"7 Cifcm® in mid ocean far from the continents. The
lowest concentration of radon obtained during our expedition was found at the spot of 2,3°N-117°W
and its value was 0.02x 101 Cifcm®. Through the full period of the expedition voyage, excepting
the cases that sea conditions were rough, apparent inverse correlation between radon concentra-
tfion and atmospheric conductivity were seen, Widely over ocean, therefore, it seems that Jand-
originated aerosols contribute considerably to the variation of atmospheric conductivity. b) From
the observation cruise of the North-West Pacific Ocean near Hokkaido, Japan, radon daughters
were found to be cxtremely decreased in the order of about 1.5 figures in the atmosphere under
the condition that a deep sea fog appeared near the sea surface. These two results a) and b} were
reporied at the First International Aerosol conference held in Minneapolis, MN, U.8.A. 17-21
Sept. 1984. ¢} From the observation at Niseko, Hokkaido, when the covered snow was about
2 meters and the near surface of covered snow was frozen, Rn-222 was held in the covered snow
space and almost not exhaled from the covered snow surface to the atmosphere. The daily
variation trend of radon in the atmosphere in winter in Niseko showed an opposite pattern from
what was found in the other non-snowfall area.
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Table 2. Shape analysis of aerosols collected (January 4, 1981-January 16, 1982)

Sampling area Date Time Sample Shape and size (zm) of particles collected
Tomakomai 4 16. 00 2 1-5 89 1.7x2, 8p 0.9~1.2, Sq-r 1.3x7, Irr 35
£1-6 Th-12.5%2.5, Irr 1x2, Clay 10x(1. 5x5)
t1-7 Irr 0.5%0.8
23,30 £ 1-8 Irr 50.
5 00. 00 £ 2-6 Sq-r 1.6%3.53%50
4 ] g 2-7 Sgrix1.5x%1.5
Tokyo 06. 00 £2-8 Ire 0.3~0.4
Tokyo 6 14,00 t 3-7 Clay 0.4 0.8, Coa-scl 1.0 (0.1)
19,00 £ 3-8 Sq1x1~5x5
7 06.00 %4-6 Wh 0.3x(4~12)
| £ 4-7 L-rec 0.2X1~0.3x5, Irr 0.3x1x2
Chichi-jima 11.00 £ 4-8 Fl-p 1x1
Chichi-jima 9 21.00 £ 5-7 Flp.5%.5
10 02.00 £ 5-8 Com 1x1~2x4
10 04.00 £ 6-7 Trr 0.3 0.8, Hex-coa 1.0 (0, 1)
09.00 £ 6-8 Irr 0.9~1.1
1) 10 11,00 & 7-7 Trr 0.5~1
Tokyo 16.00 & 7-8 Irr 0.2~0.5
Tokyo 13 07.00 £ 8-8 Trr 0.6%0.9, Coa-sol 2 (0. 1)
12.00
15 13.00 % 9-3 Coa-sol 4.7x7{0.2x0.3), Sq1x1.5
% 94 Sq-r 0.5x5, Fl-p1.5x1.5, Cub 0.2X0.5
*9-5 Sp 1.5~2, Hal 1.5x5, Irr 22
£ 9-6 Sp1.8~2.3,893.5x3,5 Irr 1X1.5
£ 9-7 Sq 2828, L-rec 12X 17, 3540, Coa-sol 2 {0.01~. 1)
18.30 £ 9-8 Sp 20, L-rec 6 X9, Hex 610, Coa-sal <2
15 20.00 £10-7 Sp 0.4~0.9, Coa-s0l 1 (0.1)
16 00, 30 #10-8 Ier 0.7~1.8, Coa-sol 1 (0.2~0.3)
! 16 01.00 #11-7 Sp 0.4~0.5, Irr 0. 61, Coa-sol 2~4 (0.1x0.4)
Tomakomai 16 05.00 £11-8 Sp 0.2~0. 4, Irr 0.2x0, 3, Coa-sol 3x1 (0.1~0.4)
Abbreviation: Sq: Square, Sp: Sphere, Sq-r: Square rod, Irr: Irregular, Th-1: Thin leaf, Clay: a kind
of clays, Coa-sol: Coagulating aerosols, Wh: Whisker, L-rec: Long rectangular, El-p: Flat
plate, Con: Cocoon like, Hex-coa: Coagulant of micro hexagonal crystals, Cub: Cubic,
Hal: Halloysite, Hex: Hexagon.
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