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An Analysis of the Behavior of SPM Concentrations

Masayoshi Karasawa
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Abstract

One-week samples of atmospheric aerosols were
divided into five portions and were collected every two
months. The high concentration of suspended
particulate matter (SPM) was discussed in connection
with seasonal changesin the measured component
elements and the wesather conditions. In order to
investigate the influence of weather factors on the
SPM high concentration phenomena, we tried four-
hour measurements of gaseous and particulate nitrate,
chloride and ammonium. The following points have
been revealed.

(1) The component ratios of ClI" and NO3', the main
constituents of secondary formed aerosols, to PM1.1
were remarkably increased in Nov. and Feb.

(2) The mass concentrations of SPM were extremely
high with increasing relative humidity in the rainy

Keywords

Thermal equilibrium

season in the Kanto area. At the sametime, the
concentrations of not only SO, but also NO', which
has been generally suggested to be in low
concentration in the summer, were exceedingly high.

(3) The partition ratio of nitrate, gaseous nitrate /
(gaseous nitrate + particulate nitrate), increased with
an increase in the atmospheric temperature, and with a
decrease in the relative humidity.

(4) The inorganic volatile matter (nitrate, chloride,
ammonium) can be converted into particles by the
influence of the temperature and humidity, and cause a
high SPM concentration. The gas-to-particle
conversion of the inorganic volatile matter was
connected with the concentration of sulfate and sodium
in the aerosol.

Atmospheric aerosol, SPM, Secondary particle formation, Fine particle, Seasonal change, Inorganic ion,
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Fig. 1 Monthly mean SPM concentrations for the ten
monitoring stations which were within the
highest 10th on annual mean SPM
concentrations list of non-roadside stationsin

Tokyo, '97.
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Photograph of sampling point in Kasugai,
Aichi Japan.
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Table 1 Sampling period and meteorological

conditions.
Month Period Wv(m/sec) T(°C) RH(%) P(mm)
7 91719 17142 24+ 07 29+ 2 68t5 O
0726 1511
9 '919.27 14:20 31+ 19 21+ 2 74+ 13 34
0 104 14:58
12 911129 1615 19+ 11 11+ 2 68+5 O
0 12.6 15:25
2 '92214 1515 30+ 11 4+1 61+ 10 2
0221 1515
4 '924.3 16:15 31+ 10 15+ 1 64+ 7 44
0 4.10 15:25
'926.19 11:130 36+ 1.1 21+ 1 70+ 10 65
00 6.26 15:15

WVv: scalar mean wind velocity, RH: relative humidity,
P: precipitation
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Fig. 3  Mass concentration distributions of aerosols
observed at Kasugai in the period from July

'91 to June '92.
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Fig. 4 Component ratios of the principal elements for each aerosol size divisions. Cae : apparent elemental
carbon, Cao : apparent organic carbon, Op : pyrolysis oxygen.
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Fig. 8 Concentrations of sulfate and nitratein the
aerosols collected at the stations, Kudan,

Kawagoe and Yoshimi, in '95.
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Fig. 13 Comparison between observed and calculated particulate nitrate.
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