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Abstract

Local meteorological conditions exert a strong influence over day-to-day variations in air pollutant concent-
rations. Therefore, the meteorological fluctuations have to be removed in order for air quality planners and
managers to examine underlying emissions-related trends and make better air quality management decisions for
future. In this study, the meteorologically adjusted PM,, trends in Seoul are investigated over the period 1999~
2006 using Kolmogorov-Zurbenco (KZ) filter. The result indicated that meteorological variability accounts for
about 25% of PM, variability. Both the meteorologically adjusted and unadjusted long-term daily PM,, con-
centrations had a significant downward trends and the difference between the meteorologically adjusted and
unadjusted was small. So it was assumed that in long-term daily PM , changes, localized changes in emissions is
more important than the changes caused by meteorological conditions.
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Fig. 1. Locations of PM,, monitoring stations (A), the surface synoptic station (0 ) in Seoul and the upper-air station in

Osan(+).
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Table 1. The number of daily mean data and Asian Dust days in Seoul between 1999 and 2006 (Korean Ministry of
Environment and National Institute of Environmental Research, 2000 ~ 2005).

Year
1999 2000 2001 2002 2003 2004 2005 2006
The number of daily mean data 359 356 349 362 360 353 353
Asian Dust days 6 10 16 3 6 12 11
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Fig. 2. Decomposition of a PM,, time-series by KZ filter. (a) original PM,, time-series before filtering; (b) short-term
component; (c) seasonal component; (d) long-term component.
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Table 2. Relative contributions of each component to the
total variance of PM,,.

L(t) S0 W(t)
Relative contributions (%) 1.4 18.8 74.4
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Table 3. Correlation coefficient (R) between decompo-
sition PM,, time-series and meteorological indi-

cators.
RH T WS MH S
Raw data -0.02  —0.08 -0.19 -0.07 0.27
Baseline —-045 —045 0.18 0.07 0.38
Ww(t) 0.13 0.41 =030 -0.12 0.26
St -056 —047 0.43 -0.05 0.38
L(t) 0.63 0.16 —0.83 0.70 0.64

*RH: Relative Humidity, T: Temperature, WS: Surface Wind Speed,
MH: Mixed Layer Height, S: Low Level Stability Index

g9 ARBAZ Yepheln )T rIARene] 33
of Ad4s wARA FET} Fobdi Aol GUE
& o 4 9lsieh

o9 38 A A4 axel A7) s 24E T
"7 o] ArEs sk A e Aoleh
ARlese) A4 2% Aol glert wHRIA
w20) A7) wshel A9 A F4E B A
A& 20014 19 o) F2 2 ghelAw A%

Al 7t FAE, Ao FAE Holv wARIA

;(O
2 AR A w59 A7) WEI B4 Al
o) A#Ad o] o FAkesste) RARG B2 Ao
2 B9 A F42) AR S rAEA A
2=
[

£9) Zhao] e WHLE FHH F 5 9l

ALz 2002 12904 20044 19 77 94 =
7Vl kel glglovt AT 717k Wi 78] Wt
dsleh E3are] Aee A7 FACA A=t
vl = wARIA] F=e] st Al R4t
g A nylom ti s S vehid
=

3.3 7|4 R40 FEE M3 ojMHA
sEof &7| Wi

97129 wwo A71AI) FAx e We

23E 7)Qd ez ¥ 4 glem, /4l
3 r1ze] wE 24E et Slea
9779 7R So| Foz Qs Wt
swe) I 1T Beot ol
20 ejapd BA WA Fxol w]RE e

o

=}

)

]

¢

J. KOSAE Vol. 24, No. 1(2008)



68 oW - FuF . FAN - U=
(a)
70 120
S 18
Z w0 RH
T N~ RH_
= N Py, 116 O
£ Pt
B 14
3_ B T T NV O e
£l T
= 12
ay
40 N 10
d QS > Q>
T TS E
T & &S FF S
(©
70 - 10
- \___/\ ;
g
e /\_’/—\\PMI()
£ S »
S 50
= {7
40 x . 6
> QS D yN DS
qo’\b @Q\Q QQ\\Q @>Q S ® s}@ Qb\e N
SHE R

Year/Month

(b)
70 4
T 0 \_—/\\_ 3 5
® PM,, B
= WS @
1 3
E 50 t 2
40 ’ S
Y " > \ \Y S " 3
T ST TT IS S
S N S L S S
G
70 1500
\__/\ 1400
60
E _
E \'P M, 1300 £
E 1200 E
2 50
\/‘\_\ 1100
MH
40 . . 1000
N N N N \Y > \S \Y N\
FHTTTFTFE &
&S &S F S
Year/Month

Fig. 3. Long-term trends for PM;, and meteorological indicators.
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Table 4. Correlations (R) between the meteorological
indicators and PM,, in baseline (Ba) and the
short-term (ST) components and the variance of
the meteorologically-independent PM,, time-
series from the raw PM,, time series.

R between R between
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Table 5. Annual PM,;, emissions in Seoul between 2000
and 2005 (unit: ton/year) (Korean Ministry of
Environment and National Institute of Environ-
mental Research, 2007).

Year

2000 2001 2002 2003 2004 2005
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