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In Japan Prof. Isono firstly studied KOSA particles and
discussed the mineralogical feature, and suggested
the large potential as ice nuclel using electron-

microscopic technigue.
(Isono et. al, J. Meteor. Soc. Japan, 1959; Tellus, 1971)



Fig. 11. Iee nucleus on 14 February at Nagoya
(kaolin mineral),

On days with low ice nucleus concentrations,
particles which are considered to have origi-
nated from sea sprays are found. Figs. 15 and 16
show such particles. The shapes of the particles
and the round tracea or residuals of evaporated
wator droplets around them suggest that they
acted as giant condensation nuclei and that
water droplets which formed on them grew to
sizes large enough to be collected by the im-
pactor. The particles in Fig. 15a gave rings of
Nall as shown in Fig. 155, whereas particles
in Fig. 16 a gave those of CaSO, and CaCl,. One

KENJI ISONO ET AL.
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Fig. 12. lco nucleus (clay muneral) on 25 January at
Nagoya.

of the authors (Isono, 1959) found by the elec-
tron diffraction method that particles of dif-
ferent compositions formed when sea water was
sprayed. Particles of sea salt constituents were
commonly found in maritime air from the Pa.
cific Ocean in Nagoya.

(Isonoet al., 1971Tellus 23, 4059)



This picture is an important trigger to
consider the effect of long range tr_anspo\ﬂt
lan pollutants

~N

lwasaka et al. (Tellus, 1988)
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weak beam strong beam

Fig. 7. KOSA particle coated solution containing SO3~ (A, B, C and D). These particles were sampled at 4350 m
during the flight of 23 April, 14:00-16:00 LT. Electron micrograph under the weak electron beam (left) and that
under the strong beam (right). Faint CaSO, dots produced from Ca and SO~ in solution on the particle surface are
observed around particle A. After the radiation of the strong electron beam, unknown volatile material evaporated
from the particle surface, Particles B and C were also coated with solution. However, the trace of the solution does
not clearly show the existence of SO,. The electron microgram taken under the strong clectron beam showed that

the particle D was composed of two different particles. This suggests that there is a possibility of coagulation
between KOSA particles and other types of particle in the atmosphere.

lwasaka et al. (Tellus, 1988)
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Asian dust attracts large interest of investigators

200G 2001 2004 International project of ACE - Asia was
made, and many investigators operated their particle collector
at many observational sites.
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Westerly wind is dominank

In northreast Asia Arid region of the Asian continent
akes lots of atmospheric dust particle

Long-range transport of dust particle
disturbs the urban atmosphere of big
cities
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Figure 9. Seasonal change in the vertical profiles of the scattering ratio at a laser wavelength of 1064
nm (top panel) and the aerosol depolarization ratio at 532 nm (bottom panel) derived from a series of lidar
measurements in Nagoya (35°N, 137°N) during the period of March to August 1994, Tropopause heights
are indicated by white horizontal lines in the top panel. A vertical line divides the spring and summer

R Those measurements were made by Dr. Kwon et al.
(Kwon et al., Atmos. Environ.,1997, Matsuki et al., JGR, 2003)




Balloon and Aitcraft borne measurements showed

Large effect of westerly wind on global diffusion of KOSA
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Observed seasonal change In the \vertical
structure of coarse (D 1um) aerosols over
Japan. Relative seasonal change iIn the total
number of coarse particles is shown as 100 %
being the mean value for spring . Fractions by
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Dust source

Long range
transportation
Background KOSA
1995Balloon system
was modified for
downsize

1999 Dust operation
started
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For single particle analysis, particle
collector system.should be recovered!!




Westerly becomes
clear
above about 5km
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Fig.6 Wind speed and direction deduced from analysis

of the balloon trajectory.



Particle concentration is measured by Balloon-
borne OPC and balloon-recover is not always
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Vertical Profiles of Aerosols Measured by Lidar
at Dunhuang (wasaka et al., JGR, 2003)
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oarse Particles In the Free
Atmosphere,3-5km at Dunhuang in

X-ray Counts
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(B)

Fine particles also were collected

X-ray Counts
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Electron micrograph of individual particles collected in the free
troposphere between about 3km and 5km over Dunhuang, China.
Both fine particles (a) and (b) are ammonium sulfate.




Typical electron micrograph of collected particles in spring in
the range of 37km.
(a) Strich partlcle (b) Ca-rich particle. The Ni* peak is due to
aT=M\ ed inside the collection surface
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IPCC 2001 report suggested the possible contribution of
micro biota to climate/environment disturbance

Example 5: Pollen

Size: around 3 to 100 um

Sources: plants and vegetal material

Appearance: many different shapes.

Lifetime: hours to days. Pollen are
effectively removed by
precipitation

Other properties :
- little water soluble
- health problem for persons
suffering from allergies
(hay fever).
- Ice nucle1 ?

Fig. 1.28 Pollen
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Bioaerosols seem to have large potential affecting global
environment.

Water cycle
Biogeochemical cycles

Knowledge desired now

1. Vertical changes in Mixing ratio of bioaerosols to total
particles
2. Size dependence of bioaerosols (and Mixture)
3. Behavior of those particles in the free tropsphere is
Important



SEM-EDX ( Dp>1um)
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(d>1 um, 700m, Aug.17, 2007)
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KOSABioaerosol collected at
Dunhuang: DAPI Treatment

Fluorescepce light
pots sijow DNA

J

Strong Fluorescence Light is observed on Dsut Particle
Surface

2007 700 m Maki et al.










Most recently various kind of bioaerosols (new type
aerosols) were identified on the basis of modern biological

technique:

Some investigation suggested that micro-organisms are played as
effective ice nuclei and/or condensation nuclei. However, those
Investigations are strongly suggestive, and there are lots of scientific
problems. Addition to those, existence of such kind of biology possibly
controls nature of atmosphere and we possibly have to make new
type concept and/or definition.







How to collect aerosol at high altitude.

Comparison of bacterial species
among sampling sites for elucidating
the long-range transport of KOSA

Sampling sites Qf?&\

Dynamics

b ..«)M“;LJ -
< S
» 5
p \' ‘\: s

Alrcraft irivestlgatlon R

S Mt. Tateyama

~ KOSA
{ particles are

: ")
()()

Vertical

. distribution ( )ieg%m = I {re]gosrrc]igvc\ilin
SUZU |\ _ 7. % = layer until
Desert ’ spring.
China
T A
[ . 1000
e | /f**"” \
Dunhuang , Balloon = Japan
Q" ./ |Tateyama investigation _ B—
J\ ij Sec- [Horlzontal dlstrlbutlon]—>
&

N Isolation of atmospheric microorganisms.
N Analysis of microbial species composition.
N Understand the microbial characteristics.



Date 2011 May 1 - May 7

Site Roof of Kanazawa Univ.
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Method Collection on 0.2um

pore size poly
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Bioaerosol sampling on buildings (5m~10m)
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" Insert to a sampler




Sampling method & Approach

Aerosols Formaldehyde
e oo & DAPI solution Purewater
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To laboratory || After 1 hr incubation, Filtrated
solution 1s filtrated.

s (N
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Sampling Staining Wash oveotatiter

Coverglass

Slideglass E
pifluorescenct
™ ol </ — > g —— microscopic
— observation

Microbial abundances are determined using microscopic
observation with fluorescence dye staining.




Microscopic observation

Yellow particles

10 um White particles

Aggregates




Changes In particle in concentrations
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16S rDNA clone libraries

Bioaerosol on filter were washed by liquid solution of 0.6% NaCl solution. ]

O Heterogen
\ i . _ ous rRNA
[Extractlon of genomic DNA J gene® °
4.6% NaCl -> — \ E
i = >J [PCR targeting 16S rRNAgene | =—

Cloning each rDNA product are transformed to E. coli.

O~ C el (Ye)

' ' —
7 C ~
Plasmid C E.coli [% ][% ]
' Determination of sequence of each clone J

(Analysis of species compositions comparing the sequences. J




Bacterial species dynamics during Asian dust event

Marine Transported bacteria Cold | Local origin
: B. subtilis environmenta
cyanobacteria Staphylococcus sp. species > 30 clones for each sample
100- Z . Eukaryote
—~ 90 B Synechococcusp.
— . Cyanobacteriaothers
» 80 [ Propionibacteriumsp.
8 70 [] Actinobacteriaothers
g 0 Bacillus subtilis
qC_) 60 . Bacillus megaterium
S 30 [] Bacillus sp.
.f'_J 40 [7] Staphylococcusp.
g D Clostridiumsp.
= 30 [] Firmicutes others
X 20 [ Bacteroidetes
10 . SARclade
. Sphingomonassp.

0
4:00 16:00 500 20:00 800 19:00 8:00 20:00 800 20:00 800 [:Gdenoxybactesp.
5/1 5/2 5/3 5/4 5/5 5/6 5/7 | [[] Stenotrophomonasp.

. Neissera sp.

Dust event Non dust event

D Proteobacteria others
D Others

\W w \W W w w \W N N N N N N




Westerly Plrect sampling
wind = /In atmosphere

Avold local
contamination

T




Alrcraft




Air sampling at 2000m ¥ 3000m

Collection on
0.2um pore size
polycarbonate

| filter at rates of
700 L/h using
air pump.
Sapling cource

[C52E) [0 0B oA e o) .»,.

[




Air sample collected at 800m ¥ 1000m




Snow cover at Mt. Tateyama

Transport of mroorbralrr:ommunr res ntne atmosphere The KOSA particles
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KS I | | were recorded rn the
| snow cover unti
Spring season

Snow Gover XKOSA |ayer3

The effect of the bioaerosol on the
biogeochemical system has to be
investigated in the parts of Asia are

The snow layers are expected to include high |
amounts of KOSA particles




