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Abstract

This study is to estimate source contribution by air pollutantion types (point, area, line) over Seoul metropolitan
area. The Air Pollution Model (TAPM) and the highly resolved anthropogenic and biogenic gridded emissions (1
km X 1 km) were applied to simulate SO,, NO,, O; and PM, concentrations by seasons and contribution was
estimated by their source types (point, area, line). The results showed that the simulated concentrations of sec-
ondary pollutant agreed well with observed values with an index of agreement (IOA) over 0.4, whereas IOAs over
0.3 were observed for most primary pollutants.

The contributions of each source types by seasons were similar. The point source contribution was the highest
for SO, at medium level ranged from 55.1% to 61.5%. But the contribution from area source duringfor the spring
and summer increased as the concentration level increased. The line source contribution was the highest for NO, at
all levels ranged from 68.3% to 93.1%. The results indicate that SO, emissions should be mainly controlled from
point source, as well as area source at higher level concentration. Also, NO, and PM,, from line source should be
controlled.

Key words : Contribution rate, Air pollution sources, Seoul metropolitan, TAPM, Simulated concentration, Index
of agreement
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Fig. 1. Modelling domain and distribution of monitoring stations. The 60 stars denote automatic weather stations
operated by Korea Meteorological Administration and the 67 triangles denote surface air quality stations
operated by the Ministry of Environment. Seoul is indicated by the heavy blue line.
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Fig. 2. Predicted wind fields at 10m above ground level on May 27, 2001, over the Seoul metropolitan area; (a) 6LST,

(b) 12LST, (c) 18LST, (d) 24LST.
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Fig. 3. Spatial distributions of predicted averaged concentrations during May 27~ 31, 2001, over Seoul metropolitan
area : (a) SO, (ppb), (b) NO, (ppb), (¢} PM;, (1g/m?), (d) O, (ppb).
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Table 1. Averaged statistics performances of predicted wind and temperature at 60 stations by seasons during 2001.

Season Variable AVG-MOD STD-MOD AVG-0OBS STD-OBS CORR RMSE 10A BIAS
U 1.74 1.39 1.21 1.49 0.66 1.38 0.76 0.6
Spring v 0.86 1.09 0.59 1.26 0.61 1.19 0.74 0.5
T 18.48 2.75 20.21 3.88 0.76 3.07 0.77 1.82
U 0.4 0.85 0.27 0.94 0.53 0.9 0.7 0.24
Summer v 0.78 1.07 0.29 1.01 0.58 1.11 0.7 0.53
T 26.46 1.87 27.51 2.45 0.69 2.25 0.74 1.26
U 0.21 .11 -0.03 13 0.57 1.22 0.71 0.34
Fall v -0.51 1.04 -03 0.92 0.53 0.94 0.69 0.27
T 1712 2.54 16.27 3.39 0.78 2.38 0.82 1.11
8] 1.62 1.06 0.53 1.14 0.5t 1.6 0.6 1.11
Winter v -2.33 0.86 -0.85 1.03 0.42 1.84 0.5 1.48
T -9.73 1.59 —13.86 3.64 0.77 493 0.59 4.13

AVG: Arithmetic average, MOD: Model Predictions, STD: Standard Deviation, OBS: Observations, CORR: Pearson Correlation Coefficient (0 =
no correlation, 1 = exact correlation), RMSE: Root Mean Square Error, IOA: Index of agreement (0 = no agreement, 1 = exact agreement)
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Table 2. Averaged statistics performances of predicted concentrations at 67 stations by seasons during 2001.

- AVG- STD- AVG- STD-
Season Pollutant MOD MOD OBS OBS CORR RMSE I0A BIAS RMSEs
SO, 6.96 3.07 6.39 2.84 —-0.04 5.28 0.29 2.48 3.88
Sori NO, 34.73 18.09 28.2 10.56 —0.06 24.20 0.29 8.53 13.66
pring 0, 31.24 1488 3339 15.65 0.17 21.10 0.48 5.65 14.95
PM, 67.08 44.88 80.16 38.32 -0.10 67.58 0.37 22.45 41.57
SO, 7.13 4.95 5.48 2.48 0.07 6.53 0.29 2.87 3.89
Sum NO, 33.86 13.59 25.9 10.57 0.01 19.28 0.34 7.96 13.13
met 0, 10.09 6.25 13.58 1269 —0.02 15.38 0.39 472 13.57
PM;q 56.47 57.91 48.71 24.28 0.05 61.70 0.35 9.70 23.65
SO, 7.77 6.20 5.62 2.23 0.06 7.57 0.29 2.98 3.80
Fall NO, 40.38 19.10 32.09 11.37 —0.08 26.32 0.29 10.15 15.39
0O, 2942 14.05 11.61 11.50 0.06 25.62 0.41 17.81 21.25
" PMy, 74.44 28.10 61.72 27.31 0.03 44.96 0.37 19.22 34.25
SO, 9.35 2.06 8.91 3.23 0.03 5.52 0.38 3.44 494
Wint NO, 33.80 9.19 3043 12.74 0.23 18.20 0.50 9.28 15.52
er 0, 30.64 789 1521 8.02 0.32 18.46 0.48 15.44 16.82
PM |, 49.43 5.62 4447 20.06 -0.01 26.27 0.41 13.26 25.26
AVG: Arithmetic average, MOD: Model Predictions, STD: Standard Deviation, OBS: Observations, CORR: Pearson Correlation Coefficient (0 =
no correlation, | = exact corrclation), RMSE: Root Mean Square Error, IOA: Index of agreement(0 = no agreement, | = exact agreement)
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Table 3. Contribution rate of air pollution concentration by sources according to percentile during May 27~ 31, 2001.

unit: %
S0, NO, PM,,

Percentile o\ point  Line Area Al Point  Line  Area  All  Point  Line  Area

sources source source source sources source source source sources source source source
. 563 85 394 208 649 136 220 941 26
Mediom (D o0 06 @8 ©Cl9 69 @35 @3 9 an  @e a3
443 101 455 132 650 122 18 948 25

90% O gy a0 @5 OO 68 @36 63 T ga @333 19
398 97 496 114 626 125 16 953 25

95% M) usy an 66 9D 6y @ 75 @D gs 83 23
34 74 606 86 586 150 12 958 23

99% 79 sy azn  woe Y w2 @a  aos) B qa qles @8
145 38 654 80 547 158 10 950 22

99.9% O e a9 e T 62 @e a2y U qa awn 6o

*Predicted concentration in parentheses (ppb in SO,, NO, and pg/m® in PM,;)

Table 4. Contribution rate of air pollution concentration by sources according to percentile during July 24~ 28, 2001.

unit: %
S0, NO, PM,,
Percentile oy point Line  Area  All Point  Line  Area Al Point  Line  Area
sources source source source sources source source source sources source source source
4 615 90 321 28 647 125 19 938 26
Medium 08 ugy o1 @5 D we @n @s C1Y an 543 (.5
559 75 388 184 581 118 1.9 931 26
90% B4 g5 ao G2 G qoe @34 68 X a6 78D @2
522 76 386 142 563 124 (1.8) 939 23
95% 58 w2y a2 61 64 (©3 368 @ 1006 8 (945 (2.3)
525 43 383 938 567 141 13 949 23
9% @9 qze an 9 T8 ge  @n are BLIY a7 g24e @1
260 20 370 93 508 150 1.0 938 2.1
99.9% (83 51y a2 @le GD  gey @n a9 PN s 46 G2

*Predicted concentration in parentheses (ppb in SO,, NO, and pg/m?® in PM o)

= Z21gk (medium)ell M= 8.5%, 90%co)| A= 10.1%
2 Z7hslgdot of F2 zhasdte] 99.9%cAE
3.8%9) 71 =8 RYch NOo| #3 z+ e
7] 297l == 03 (medium)el| A= A egdd
o] 64.9%2 7P ¥ 7l =E Bylow, FEAL

o] 99.9%l A= 8.0%2] 7]d=E BATh PM,
3 2 eddH e drHEE B2 S5 o
E 7)o =xe] Wbyl AL glel Ao 71H 2t
714 ek 233 (medium)ol A= A 2949
93.1%2 71 2 J|9gdxE Hgloen, 1 EAl

g (99.9%0) 2 245 Aol JdEys i 7
A (64.9% — 54.7%)3}1, H2 9L 7|dx: oA
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FZA 7| HATEA A 21 A5 =

(99.9%) 2 Z4E MedYY r|dxE: A4 =3
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9] 7ldEr ot IR Ee9Y: 2.6% —2.2%, A
2099:22% — 1.0%)3 = AL & 4 Ak Ao
d9le] 7| x 22k (medium)| A= 2.2%, 90%o
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Table 5. Contribution rate of air pollution concentration by sources according to percentile during Oct. 12~ 16, 2001.

unit: %
S0, NO, PM,,
Percentile Al Point  Line  Area Al Point  Line  Area Al Point  Line  Area
sources source source source sources source source source sources source source source
. 550 77 372 . 197 645 144 12 957 23
Medom 09 43 06 @9 PO g3 @)y ey PO 0y @9 (11

48.2 8.0 40.1 13.1 62.8 12.9 1.0 96.4 23

90% B 66y an 65 OD gy ws @wn (8D gy qi3y @7
95% (7.5 (473.'64) (?:g) ?71.21) (79.8) (:(Z)ks)) (Zgig) (}?:2) (142.0) (i :é) (19366'2) (%ﬁ%)
9% 315 (gg:g) (2::) (zltgﬁg) (100.7) (} }:;) (ggi;) (}g:g) (194.9) (éjg) (19856.63) (é:;)
99.9% (106.5) ég:g) (%) (ggfg) (120.3) (;i) (g;:g) ( }gfi) 241.7) (8:% (29236.62) (22(5))

*Predicted concentration in parentheses (ppb in SO,, NO, and ug/m*® in PM, )

AAME 1.8%2 2FA34 T, 99.9%00) - E 1.0%2] 7]
AEE Bl

—1.0%)3R= A& 4 4 A=

4.3 Jt24

4.2 o{EH

49 7 2499 WredrHdms = 49
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(99.9%0) % 242 A2 992 7l 2= 74 (61.5%
—26.0%)%}1 HegHe Jdxx= Z27}(32.1% —
37.0%)= e & 4 ok oY 7=
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Table 6. Contribution rate of air pollution concentration by sources according to percentile during Jan. 12~ 16, 2001.

unit: %
S0, NO, PM,,
Percentile All Point Line Area All Point Line Area All Point Line Area
sources  source source source sources source source source sources source source source
. 55.6 10.0 333 21.9 61.3 14.0 3.2 91.3 3.2
Medium ©:0) (5.0) 0.9 (3.0) (29.2) 6.4) (17.9) “4.1) @7.H (1.5) (43.0) (1.5)
57.0 5.7 38.0 20.6 472 14.4 2.8 80.6 32
90% 100 6o e a8 P ae wa ey PP an @ an
56.2 57 36.2 20.8 45.2 14.5 22 79.2 2.8
95% 109 59 oo 68 P wy e e P any @we )
57.7 4.1 30.8 19.6 42.0 13.3 2.3 74.4 2.6
99% B0 g5 0y @y M own a6y OV ay  @s )
54.4 2.5 15.4 26.3 36.8 9.3 32 68.3 2.2
99:9% 197 (10.7) (0.5) (3.0) “7.D (12.4) (17.3) (4.4) (62.7) 2.0) (42.8) (1.4)

*Predicted concentration in parentheses (ppb in SO,, NO, and pg/m? in PM )
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