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Elemental composition of deposited coarse Kosa particles

—Observations of airborne soil particles in 2002-2004 at Gifu, Japan—
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Abstract

Airborne particles had been collected every week from 2002 to 2004 in Gifu (35.46° N, 136.
74° E), Japan. These deposited particles were observed by an electron microscope (SEM),
equipped with an energy dispersive X-ray (EDX) spectrometer and were classified into soil, pol-
len, sea-salt and soot. The number proportion of soil particles containing calcium to all the
soil particles was high in spring and fall in 2002 in accordance with the meteorological obser-
vations of yellow sand (Kosa). This fact indicates that it is possible to detect Kosa by our pro-
cedure. The background proportion of soil particles containing Ca originated from soil in
Japan is estimated to be about 45 %. The proportion of soil particles containing sulfur tended
to increase with the proportion of soil particles containing Ca. This fact suggests that S com-

ponent is strongly related with Kosa.
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Table 1.

Number of soil particles observed each month from 2002 to 2004. The numbers of the second

row of each year are the ones of soil particles whose diameters are less than 40 um.

Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov  Dec | Sum

26 18 15 28 20 20 20 38 36 28 29 20 298

w2 24 18 12 21 17 16 15 23 26 18 24 15 229
15 30 36 28 41 32 38 44 35 33 48 21 401

2008 10 29 23 16 15 22 32 33 26 24 44 18 292
40 38 38 32 41 35 50 38 40 42 38 34 466

0 27 28 31 25 31 22 33 21 22 27 36 29 332

5. 0mm 15.0kV x3.0k  10um

(b)
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Fig. 1. SEM image (a) of a soil particle collected
between Feb. 11 and 17, 2004 and its EDX
spectrum (b). All printed chemical elements
were given from the analysis by Horiba Emax
softwear.
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Fig. 3. Number proportions of soil particles con-
taining calcium and sulfur to all the soil particles
in 2002. The notation <40 is used for the propor-
tions of the particles whose diameters are less
than 40 um. The notation Ca+S means (the num-
ber of soil particles containing both calcium and
sulfur) / (the number of all the soil particles). The
columns indicate how many days Kosa was ob-
served each month in Japan (dark) and in Gifu
(light).
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Fig. 2. Size distributions of soil particles of 3=D
=60 (um) in 2002 (top), 4=D=179 (um) in 2003
(middle), and 4=D=117 (um) in 2004 (bottom),
where D is a diameter of a particle. The number at
the right side of each bar indicates the sum of sail
particles observed each month.
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Fig. 4. Rainfall in Gifu, 2002".
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Fig. 5. Airborne crystals attached to pine pollen (a) collected between N-SHEEREEZ T TH 2 &

May 7 and 20, 2002 and those EDX spectrum (b). Since the letters of
chemical elements that were given from the analysis by Kevex Analyst
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were too small to see, we added the letters for those elements in (b). NaZznh e nti st -8

The whole crystals are counted as one soil particle.
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Fig. 6. SEM image of CaSO, « 2H,O (Wako EP) and
its EDX spectrum. All printed chemical elements
were given from the analysis by Horiba Emax
softwear
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Fig. 7. Airborne sea-salt (a) collected between Dec.
1 and 7, 2004 and its EDX spectrum (b). There
exist some crystalline edges in (a). All printed
chemical elements were given from the analysis by
Horiba Emax softwear.
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Fig. 8. Number proportions of soil particles con-
taining magnesium and sodium to all the soil parti-
cles in 2002. Proportions of calcium and sulfur are
the same as those in Fig. 3.
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Fig. 9. Number proportions of soil particles con-
taining calcium and sulfur to all the soil particles
in 2003. The notation <40 is used for the propor-
tions of the particles whose diameters are less
than 40 um. The notation Ca+S means (number
of soil particles containing both calcium and sul-
fur) / (number of all the soil particles). The col-
umns indicate how many days Kosa was observed
each month in Japan (dark) and in Gifu (light).
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Fig. 10. Number proportions of soil particles con-
taining magnesium, sodium, and chlorine to all the
soil particles in 2003. Proportions of calcium and
sulfur are the same as those in Fig. 9.
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Fig. 11. Number proportions of soil particles con-
taining calcium and sulfur to all the soil particles
in 2004. The notation <40 is used for the propor-
tions of the particles whose diameters are less
than 40 um. The notation Ca+S means (the num-
ber of soil partcles containing both calcium and
sulfur) / (the number of all the soil particles. The
columns indicate how many days Kosa was ob-
served each month in Japan (dark) and in Gifu
(light).
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Fig. 12. Number proportions of the soil particles
containing magnesium, sodium, and chlorine to all
the soil particles in number in 2004. Proportions
of calcium and sulfur are the same as those in
Fig. 11.
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