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In an effort to interpret the characteristics of fine particle concentrations in Busan, time variations of hourly
monitored concentrations PMyo (Particulate Matter with aerodynamic Diameter <10 ym) in Busan are analyzed
for the period from 2000 to 2005. The characteristics of aerosol second generation formation process is also in-
terpreted qualitatively, by using the statistical analysis of the meteorological variables including temperature,
wind speed, and relative humidity.

The result shows some significant annual, seasonal, weekly and diurnal variations of PM, concentrations. In
particular, seasonal(i.c., spring) variations are governed by frequency of yellow sand events even for the non-yel-
low sand cases where yellow-sand days are eliminated in our analysis. However, in seasonal variation, summer
season predominate lower PMio concentrations due to the frequent precipitation, and weekly and diurnal varia-
tions are both found to be reflecting the emission rate from traffic amount.

Correlation coefficients between PMjo concentration and meterological variables for non-yellow sand days
show overall negative correlation with visibility, wind speed, cloud amounts, and relative humidity. However for
non-precipitation days, during non-yellow sand period positive correlation are found clearly with relative humid-
ity, suggesting the importance of secondary aerosol formation in Busan that can be achieved by both homoge-
neous aerosol formation and heterogeneous transformations resulting from hygroscopic aerosol characteristics.
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Table 1. Yellow sand days in Busan for the period
from 2000 to 2005

Number

Year of Days Yellow sand days(month, day)
3.19/3.23-24/3.27/3.29/4.7~4.8/

2000 9 412~4.13

2001 21 12~1.3/33/3.6~3.7/3.20~3.23/
410~4.14/4.24~4.25/516~5.19/12.13
3.17~18/3.21~3. 23/4.8~4.11/4.17/

2002 12 11.11~11.12

2003 0

2004 5 2.14/3.11/3.30~3.31/4.23

2005 2 420/11.7

AEE 54 R 7134 B §F WA #Y

HEAFHUE o] &3t FAHEE T3k olF EY
d

2 )% 949 4B 24 dIZE 44 B4
CEETE
3. A%

31 B3 X492 PMo 53 5= A%

Fig. 1& F4 oA PMpd %71 FASH< 1371
9] 234 A AAWE 200034 200537}
o] AA PMo 59 FFHL TASYL A4
T BEE WAST406 p/m’)ol 7 BA et
33 oz NPE(7047 py/md), ZAT69.07
p/m)E o2 dehton 7134541 pg/m’)e 7Hg
SA Vel

Fig. 2a%) Z} 234N 243 528 25 ¥
4% o, dxdg 1 wg A3s Jehgddh &
AL AU (Table 1)& X883 A% A A8
ot o As} ZA} gAY7A] 25 T3 61zt
AANHYF SEE 9 60 pg/m’ o2 VEIGY dxy
2 gAFCE vt & YERY 200299 =
682 p/m’2A AY A Jehdon FAL 2AaY
F7b ARG 200399 ASlE 542 p/m’2A B
A 71zt & 7 9A vEisd 34 2R3 970A
EF ¥E3 A% vty 8A7FAA 10 ug
/m*e ZFHse ARE g2 [ZEEH(EPA)
7122 50 pg/m’dl AFH BF 7|1FXE 2H3t1
e Aoz yebgo) v AL dAY S AT
7% AR Pae 583 w/m’e2 A A HAYE ¥
83 AL HaE) F 36% AE @A JEgton
200299 A$ 618 py/m’o2 FA HAYS ¥F
3 ZA%d vish of 105% © ol 7} & AolE
B a3y dWst AEe AL S-S A9
gk A9 w3 AL BHAAE BT TS A4S f
AFHAl UERgT) o] AL HlF FAE RudE ¢
A3ty A et MF AGe nigdl os) FA2 4
H wAr d489F 2 E7t 793 Ao B
=N

Fig. 2be AL dAAS A st 2AkA9 7
A= Z9 PMy FEFg AA Huste] € 9
3o} FFAURAE Ve Aol

b1 3} DS A L§E Adgo]Ag 394
807 py/m’Z 71 =A JEhda Folo]l 4€9j
779 p/m’2 £ JEth olds AL mo
HAEtE AI712 A AFER 98-S wAY A
FALY uidd 3] FAY 4E WA d&
g e AHo AlgHch 183 394 249 ug/m’
9 71 & A EFEUAE 7IEFed ol &
ARZE ARE 200233 A AERE 200339

1159



PM,,, Concentrations (ug/m®)

Insolation(MJ/m?)

80 110

-~
o

@
3
]

(4]
(=]

o
o

w
o

A Ao g o4 A

= Without Yellow Sand

mmes With Yellow Sand 100

68,

90

80

70

I
50 il -
40 - V §

PM,, Concentrations (ug/m®)

20 - 30 T T
2000 2001 2002 2003 2004 2005 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
YEAR Month
(a) (b)
21 2500
—e— Insolation —
18 EEZ Precipitaion <"JE
2000 _ B
15 S 2
E 2
1500 2 <]
2 § %
8 £
[ Y DU ————— | 1000 B 8
-
6 5 FUUURRRURURPPPORROO . SOOD 7 WO 7 WO 7 WO 7 O =5 RN i 0
b 500 2
R I— =
o
Jan Feb Mar Apl' May Jun Jul Aug Sep Oct NovDec 1 3 5 7 9 11 13 156 17 19 21 23
Month Hours

(c) d

A

S0, Concentrations(ppb)

2 4 6 8 10 12 14 16 18 20 22 24
Hours

(e)
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Table 2. Summary of statistics on meterological variables and PMio concentrations for non-yellow sand period
(Values in parentheses are for non—precipitation days during non yellow-sand period)

PM,, Temp Wind Speed  Surface pressure  Visibility Cloud RH

(ug/m®) (T (m/s) (hPa) (km) (%)

AVG 583 147 34 1007.2 17 4 635

(m) (61.8) (13.7) (3.3) (1008.9) (19) V) (55.8)

81 13 6.9 6.5 34 19.3

STD (84) (12) 67 63) 26) 173)

COR ~ 0.02 -0.2 0.02 -05 -0.2 -0.1

0.12) (-0.1) (0.14) (-0.7) (-0.05) (0.09)

SLP _ 0.007 -0.01 0.006 -0.13 -0.03 -0.1

B 0.04) (-0.006) (-0.04) (-0.2) (-0.005) 0.07)

INT 14.3 42 1006.8 24.7 58 69.7

(@) (10.8) (3.7 (1011.5) (30.3) 2.3) (51.3)
Note ; AVG : Arithmetic average ; STD : Standard deviation ; COR : Correlation Coefficient with PMio ; SLP

and INT : Beta(the slope) and alpha(Y-intercept) of the squares line of y=a+Bx with the depended variable (y)

of PMje concentrations
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