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Hourly Chemical Characterization of Kosa (Asian Dust) on December 3, 2010

Akihiro TSUJI Tadashi HIOKI
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Chemical components of size-segregated ambient aerosol were measured in Kyoto City, Japan, on a Kosa
day: December 3, 2010. Using a chemical weather forecasting system (CFORS) and backward
trajectories, we analyzed the detailed process of transboundary transport of Kosa and anthropogenic
substances. Hourly aerosol samples of both the fine (PM.5) and coarse (PMy,;) fractions were
collected simultaneously on a roll of PTFE filter using an automated dichotomous aerosol monitor. Water-
soluble components and inorganic elements in aerosols were quantified. The front lengthening from a low
pressure system passed through between 3:00 and 6:00 on December 3 (JST) . An air polluted with high
concentrations of SO,, fine sulfate and Pb followed at 14:00. One hour later, coarse mass concentrations
and coarse nss-Ca* increased to the maximum concentration of the day, and concentrations of crustal
elements in the aerosols indicated that a Kosa plume arrived at 15:00. These results indicated the
consistency of our observation with the CFORS forecasting as to both dust and sulfate. Our observation
showed that the time lag of Kosa and anthropogenic substances was about an hour, and the chemical

properties of anthropogenic substances and Kosa originated in the Asian continent.
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Fig. 1 Location of the observation site at Kyoto, Japan
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Table 1. Values of blank and methodological detection
limit (MDL)

SO NO; CI' Na* K' Ca® Mg® NH,

Blank 0.04 0.05 0.20 0.05 0.07 0.27 0.04 0.02

MDL 0.04 0.05 0.07 0.05 0.03 0.07 0.01 0.07

(units: ug m'3)

MDL #1577 > 7 i OfE#EmAED 3l e Lz, 7272
L. AWZETid MDLAOY AL, Bz hod, £
DFEFRLT

A F VRGBT, R DT — T AMOR L A%
)Y P&, PTFE 7 1 +—%% (HF100. 7 > b ¥ 78—)v)
12 L7z HNO; ® 5mL, HF @ 1 mL. H;0; ® 1 mL (\»
3N H TamaPure-AA-. ZEEALFETE) 2Nk, ~4 7
0 % SRR B SE i (Multiwave 3000, 7 ¥ b v 28—)b)
ZH T, 240C T 20 55 OB 55 2 47 o 720 50T
FAF e BIEMu—% — (EVAPS. 7~ h ¥ 7%—))
WCHEE L, EiEo~ A 7 okl sse i 2 v iz
BEAE TR B L OBEREEIT- 72, 20K, 1M
HNO3; 12X D 10 mL DEF L Lize AMOIER AT %
WS B ETHRIET S v 7 li% 1572 ICP H &5
& (SPQY400. SID) % Fwv CHfihf s aiihic & b Moo
R AR WE L, WEsgcFEi: (Mg, Al Ca, T, V,
Mn, Fe, Cu, Zn, Ga, As, Rb, Sr, Sn, Sb, Ba, La, Ce, Nd, T,
Pb, Bi) ®FF22 0% & L7z, ER TR, AEREE
B M E R B2 TV 1T, BMETS 2B
X O TAR IR BE OB HE I % 5 H e 2 LT 2 O R HE ff
EOVTNNPREVTO 10 5EE L7z,

4. B REHREER

LILD I FIFRIANT X, 7 2 ) H iR RE)T (NOAA)
@ HYSPLITY % FIH L 7z #ASFEZZ, 20104512 A 3
Ho 14 15 K (HARRR, LT [JST) &3 4,) &
L7z BRBEFIREEREO e % % & 1,500 m
L7210, BHAREMIE 72K & L. A7 — ¥ 13 GDAS
ZHWT, 3WILEIC X DEHR L7z,

HEREEE

1. [RKR

Fig. 212, 12 JJ 2 H 21 R O"3 H 9K (JST) odth I
REBYW %79, Fig. 312, SHORRT — % 2R,
RSEDFEE L 275 HARH 2 WA, 2 H 21 BRuh
5 3 H S RFEII T TREM A S o 720 RREDL ST
HiEAY3 H 3~6 RE DT Ty 2l L 720 £ DRI,
SIEDOMHEPKRELS R D SHEIZ 2T THE X ) oif)a
A\ 720 3 H 12T ZITHZ M) Bk (18hhm) &

- 'g — 140 ILI é\J ""' L1 — '|'w‘l?:n 5000
Fig.2 Surface weather charts at (a) 2100 JST on
December 2, and (b) 0900JST on December 3, 2010
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Fig. 3 Hourly variations of wind vectors of wind speed
and direction and meteorological observations
(December 3, 2010)
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Fig.4 Forecast for distributions of (a) dustand (b)
sulfate in East Asian region at 1200JST on
December 3, 2010
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Table 2. Time series variations of size-segregated ionic components and
metal elements on December 3, 2010

10:00~12:00 14:00 15:00

PM10-2.5 PMZ.S PM10-2.5 PMZ.S PM10-2.5 PM2.5
lonic components
S0 220" 2390 940* 12400 2040 11000
NO3 380 210 2480 1070 4380 1250
Ca® 190 40 720 160 1790 410
Inorganic elements
Mg 64 31 380 150 840 280
Al 170 160 1200 420 2600 970
Ca 280 210 1400 450 2400 510
Ti 24 14 80 41 150 58
\% 1.1 1.8 3.7 4.3 5.2 5.2
Mn 71 4.9 20 29 48 29
Fe 240 140 870 560 1900 710
Cu 8.6 6.1 42 22 55 22
Zn 36 38 100 170 56 140
Ga N.D. N.D. N.D. 1.7 N.D. 1.3
As N.D. 1.3 N.D. 8.2 1.5 71
Rb N.D. 0.6 1.7 41 4.2 3.7
Sr 1.3 1.2 7.2 3.6 15 4.4
Sn 3.1 3.2 74 8.5 9.2 7.7
Sb 0.6 0.7 1.1 2.9 1.3 2.0
Ba 6.0 24 14 1 26 12
La 0.09 0.07 0.80 0.28 1.5 0.53
Ce 0.17 0.12 1.4 0.71 2.9 1.0
Nd N.D. N.D. 0.49 0.15 1.1 0.31
Tl N.D. N.D. N.D. 0.6 N.D. 0.4
Pb 3.7 9.2 11 71 18 51
Bi N.D. 0.2 0.2 1.7 0.3 1.3

(units: ng m™)

* The sea salt contribution of SO~ was subtracted only for the PMio25 samples.

** N.D. = not determined

Table 3. Comparison of ionic components and element contents of ambient
aerosol and surface soils of three arid areas of China

Site Kyoto City Yaku Island Osaka Pref. Ikillsland Gobi desert Loesls area Loess area
(Sakai)  Okilsland  (Baotou) (Taiyuan)  (Luochuan)
Date 2010/12/3  1988/4/18  1990/4/9 2001/3/1 -
(15:00)
Aerosol type PMio25 TSP TSP TSP -
nss-S04% 3.99 4.26 4.47 0.01 0.01 0.03
NO; 8.57 0.73 252 <0.01 <0.01 <0.01
A 5.13 6.50 6.70 5.20 6.00 5.34 6.04
Ca 4.68 4.60 4.60 3.90 2.82 4.82 5.08
Ti 0.30 0.32 0.39 0.43 0.37 0.27 0.33
Sr 0.03 0.02 0.04 0.02 0.02
Ba 0.05 0.05 0.06 0.05 0.05
References  This work Ref.2) Ref. 22) Ref. 23) Ref.2) Ref.2) Ref.2)
(units:%)
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Fig.6 Backward trajectories of air mass at (a) 1400
and (b) 1500 JST December 3, 2010
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