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Figure 1. Sulfur dioxide contour maps of Gyeongsangnam-do: a) July 2009, b) June 2009, o) July 2008
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Figure 2. Nitrogen dioxide contour maps of Gyeongsangnam-do: a) July 2009, b) June
2009, ¢) July 2008
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Figure 5. PMjp contour maps of Gyeongsangnam-do: a) July 2009, b) June 2009, c) July 2008
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Table 1. Comparison of monthly average concentrations of sulfur dioxide (ppm) with
previous month and same month last year

IE8s sSEs =N ZX= AHItS BtES

62 0.005 0.006 0.003 0.003 0.003 0.004
78 0.004 0.003 0.003 0.002 0.002 0.002

&dd 78 0.004 0.004 0.002 0.002 - -
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Figure 6. Temporal variation of sulfur dioxide air quality in Changwon: a) daily, b) monthly
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Figure 7. Contribution of wind direction change to sulfur dioxide concentration in Changwon
during July 2009
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Table 2. Comparison of monthly average concentrations of nitrogen dioxide (ppm) with
previous month and same month last year
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Figure 8. Temporal variation of nitrogen dioxide air quality in Changwon: a) daily, b) monthly
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Figure 9. Contribution of wind direction change to nitrogen dioxide concentration in Changwon

during July 2009
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Table 3. Comparison of monthly average concentrations of ground ozone (ppm) with

previous month and same month last year

== HsES S=es NS XS AHIt S HEZ
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Figure 10. Temporal variation of ground ozone air quality in Changwon: a) daily, b) monthly

Figure 11. Contribution of wind direction change to ground ozone concentration in Changwon

during July 2009
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Table 4. Comparison of monthly average concentrations of carbon monoxide (ppm) with

previous month and same month last year
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Figure 12. Temporal variation of carbon monoxide air quality in Changwon: a) daily, b) monthly

Figure 13. Contribution of wind direction change to carbon monoxide concentration in
Changwon during July 2009
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Table 5. Comparison of monthly average concentrations of PMio (zg/m’) with previous

month and same month last year
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Figure 14. Temporal variation of PMy air quality in Changwon: a) daily, b) monthly
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July 2009
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Table 6. Correlation coefficients between pollutants based on 1 hour average

concentration

2)7h24 %

8~18Al A= 7Al OI&, 19Al OIFXt=

03 NO2 S02 CO PM10 03 NO2 S02 CO PM10
03 1.00 1.00
NO2 -0.12 1.00 -0.10 1.00
S02 0.30 0.34 1.00 0.33 0.40 1.00
CO -0.15 0.51 0.06 1.00 -0.13 0.48 -0.12 1.00
PM10 0.47 0.28 0.61 0.26 1.00 0.10 0.46 0.38 0.31 1.00
=25 -0.01 -0.55 -0.15 -0.40 -0.15 0.04 -0.64 -0.34 —-0.45 -0.38
=5 0.36 —-0.46 0.05 -0.41 0.22 -0.01 -0.38 -0.15 -0.48 -0.11




8~18Al RE 7Al OIE, 19A O1E X2
03  NO2 S02 GO PMIO 03 NO2 02 CO  PMI0
03 1.00 1.00
NO2 | -0.23  1.00 027 1.00
so2 | 017  -010  1.00 0.01 0.43 1.00
CO | -024 059 055  1.00 ~0.01 0.29 0.38  1.00
PM1O | 043 0.8 026 010  1.00 | 0.16 0.38 033 015  1.00
== | 004 -047 -005 -0.18 -0.17 | 0.0f -0.44  -0.03  -0.09  -0.42
ez | 027  -0.37  0.03 0.6 0.11 0.03  -0.23 _ 0.05  -0.09  -0.17
C)HAE
8~18Al [E 7Al 01, 19A O1E X2
03 NO2 S02 GO PMI0 | 03 NO2 S02 o PM10
03 1.00 1.00
NO2 | -0.32  1.00 -0.34  1.00
so2 | 0.00 008  1.00 015 057 1.00
CO | -0.07 043 037  1.00 028  0.50 0.37 1.00
PM10 | 037 023 063 053  1.00 | 0.02 0.40 0.51 059  1.00
== | 025 -0.37 -0.06 -0.53 0.6 | 016  -0.37  -0.25  -0.53  -0.31
ez | 053 -023 027 045 025 | 030  -0.02  -0.03  -0.36 0.0
Az | 053 -0.30 019  -0.08 025 | 0.30 0.16 0.16 0.06  0.20
W | 048 -0.33 012  -0.08 0.7 | 0.29 0.17 0.30 0.13  0.25
d)& A=
8~18Al RE 7Al 01, 19AI O1E X2
03 NO2 SO2  CO  PMi0 | 03 NO2  SO2  CO PM10
03 1.00 1.00
NO2 | -0.20  1.00 ~0.24  1.00
so2 | 022 012 1.00 -0.03 065  1.00
co | -025 054 056  1.00 -0.33 042 022  1.00
PMI0 | 0.47 021 061 039  1.00 | 0.06 0.46 045 046  1.00
== | 012 -0.48 -020 -0.18 -0.28 | 000  -0.42  -0.20  -0.13  -0.33
s= | -076 039 -0.17 021 -0.39 | -0.21  -047  -0.37 007  -0.17
ez | 035 -0.33 030 028 034 | -017  -0.01  0.11 0.44  0.00
e)Atuks
8~18Al [E 7Al OI®, 19A OIZXI2
03 NO2 SO2 CO  PMI0 | O3 NO2  SO2 GO PM10
03 1.00 1.00
NO2 | -0.07  1.00 -0.18 1.0
so2 | 019  -0.03  1.00 0.11 047  1.00
co | 003 063 045  1.00 014 069 040  1.00
PM10 | 053 026 065 046 100 | 0.10 0.47 048 057  1.00
== | 003 -0.40 -0.06 -0.63 -0.15 | 014  -0.45 -0.18  -0.59  -0.23
&= | -069 026 -0.25 003 -0.43 | -018  -0.08  -0.31 0.2  -0.09
ez | 033 -025 035 -0.23 033 | -0.02  -0.28  0.06  -0.46  -0.07




8~18Al A=z 7Al OI&, 19Al OIFXZ

03 NO2 SO2 CO PM10 03 NO2 SO2 CO PM10
03 1.00 1.00
NO2 -0.27 1.00 -0.32 1.00
S02 0.17 -0.09 1.00 -0.06 0.61 1.00
CcO -0.13 0.77 0.52 1.00 —-0.25 0.75 0.47 1.00
PM10 0.43 0.18 0.69 0.45 1.00 -0.03 0.48 0.50 0.59 1.00
=5 0.15 -0.63 -0.15 —-0.65 -0.19 0.21 -0.46 -0.21 -0.55 -0.28
sk -0.79 0.41 -0.22 0.19 -0.32 -0.27 -0.13 -0.35 -0.11 -0.15
=5 0.46 —-0.45 0.21 -0.32 0.22 0.06 -0.12 -0.08 —-0.25 -0.10
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Table 7. Comparison of monthly average concentrations of sulfur dioxide (ppm) with
previous month and same month last year

SRS SES d=s Hets dE8s dst=s
63 0.004 0.004 0.003 0.004 0.008 0.007
78 0.003 0.003 0.003 0.002 0.007 0.004

&dd 78 0.003 0.004 0.003 0.005 0.007 0.005
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Figure 16. Temporal variation of sulfur dioxide air quality: a) daily, b) monthly
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Figure 17. Contribution of wind direction change to sulfur dioxide concentration during July 2009
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Table 8. Comparison of monthly average concentrations of nitrogen dioxide (ppm) with
previous month and same month last year

& 3ES sS2S dss Hets dE8s 3dats
62 0.018 0.022 0.017 0.029 0.019 0.014
I&= 0.016 0.018 0.022 0.021 0.016 0.015
&de 72 0.017 0.015 0.009 0.019 0.015 0.011
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Figure 18. Temporal variation of nitrogen dioxide air quality: a) daily, b) monthly
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Table 9. Comparison of monthly average concentrations of ground ozone (ppm) with
previous month and same month last year

-2 SRS == == Lil'el= ST 3 s
6& 0.039 0.039 0.041 0.028 0.034 0.043
78 0.025 0.024 0.026 0.019 0.020 0.029
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Figure 20. Temporal variation of ground ozone air quality: a) daily, b) monthly

Figure 21. Contribution of wind direction change to ground ozone concentration during July 2009
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Table 10. Comparison of monthly average concentrations of carbon monoxide (ppm) with

previous month and same month last year

== SIS sSgS dss ets dES dats
62 0.3 0.3 0.4 0.5 0.3 0.3
78 0.3 0.2 0.4 0.4 0.2 0.3
dae 72 0.3 0.2 0.3 0.5 0.4 0.3
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Figure 22. Temporal variation of carbon monoxide air quality: a) daily, b) monthly
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Figure 23. Contribution of wind direction change to carbon monoxide concentration during July 2009
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Table 11. Comparison of monthly average concentrations of PMiy (zg/m’) with previous
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Figure 24. Temporal variation of PMy air quality: a) daily, b) monthly
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Table 12. Correlation coefficients between pollutants based on 1 hour average
concentration

a)3 Y5
8~18Al Xt= 7Al OI®, 19Al OIZRI2

03 NO2 s02 Cco PM10 03 NO2 s02 Cco PM10
03 1.00 1.00
NO2 | -0.10  1.00 -0.20  1.00
s02 0.21 0.38  1.00 026  0.51 1.00
Cco 009  0.72  0.51 1.00 003 067 029  1.00
PMIO 049 017 053 054  1.00 | 027 032 042 056  1.00
Z= 0.30 -0.67 -0.08 -0.55 0.02 | 0.31 -050 -0.10 -0.53  -0.22
&  -064 013 -011 -011 -0.38 | -0.32 -0.26 -0.37 -0.21 -0.18
e 034 049 013 -021 020 | 0.02 -0.28 0.06 -0.40  —0.07




=
8~18Al Xt2 TAl OI®, 19A OlSXtZ
03 NO2 SO2 CO PM10 03 NO2 S02 CO PM10
03 1.00 1.00
NO2 | -0.14  1.00 -0.10  1.00
s02 0.27 0.07 1.00 0.04 0.56 1.00
CcO 0.04 0.57 0.30 1.00 0.01 0.40 0.12 1.00
PM10 | 0.39 0.29 0.49 0.52 1.00 0.17 0.35 0.41 0.48 1.00
= 018  -0.49 -012 -053 -0.07 | 014  -046 -0.19 -0.38  -0.27
&% | -068 023 0.04 0.05 -028 | -0.42 -0.06 -0.34 010  -0.10
e 036 -0.35 0.08 -031  0.21 005 -0.12 022  -0.39  0.01
QA | 059  -0.13 0.0 0.00 0.26 0.42 0.05 0.18  -0.02  0.20
5)Y 052  -0.18  -0.01  -0.08  0.20 0.43 0.05 0.14 0.01 0.20
b) &5
8~18Al X2 7Al OI®, 19AI OIEXtZ
03 NO2 S02 CO PM10 03 NO2 S02 CO PM10
03 1.00 1.00
NO2 0.05 1.00 0.00 1.00
so2 | -0.17  0.02 1.00 -0.01  0.50 1.00
co 0.06 0.67 0.63 1.00 -0.02  0.67 0.47 1.00
PM10 | 0.24 0.23 0.30 0.41 1.00 | -0.01 026 0.23 0.35 1.00
= 000 -0.10 011  -011  -0.05 | 0.04 -0.16  0.03  -0.20  0.01
&% | -069 014  -009 005 -0.26 | -042 -0.27 -0.14  0.00  -0.20
e 0.31  -0.07 _ 0.07 0.00 0.20 | -0.18  0.24 0.08 0.10 0.11
d)thets
8~18Al X2 7Al OI®, 19AI OIEXtZ
03 NO2 S02 CO PM10 03 NO2 S02 CO PM10
03 1.00 1.00
NO2 | -0.11  1.00 -0.24  1.00
s02 0.07 0.03 1.00 -0.03  0.65 1.00
Cco -0.16  0.73 0.31 1.00 -0.33  0.42 0.22 1.00
PM10 | 0.10 0.44 0.25 0.54 1.00 0.06 0.46 0.45 0.46 1.00
= 0.04 -0.05 -0.08 -0.26 -0.28 | 000 -0.42 -0.20 -0.13  -0.33
&% | -020 -052 -020 -0.22 -026 | -0.21 -017 -0.37  0.07  -0.17
¢ | -027  0.34 0.05 0.14  -0.06 | -017 -0.01  0.11 0.44 0.00
e)dBE
8~18Al Xt2 7Al OI&, 19Al OIEXt2
03 NO2  SO2 CO  PMI10 03 NO2 so02  CO PM10
03 1.00 1.00
NO2 013  1.00 0.06 1.00
so2 | -0.13  -0.16  1.00 ~0.04 0.30 1.00
CO -0.03 029 023  1.00 ~0.20 0.36 0.13 1.00
PMIO | 020 006 034 008  1.00 0.12 0.26 0.13 0.18 1.00
= 003 -025 013 -0.05 0.05 0.01 -0.18  0.30 -0.03  0.02
&% | -0.74 011 000 011 -023 | -0.49  -0.39  -0.11 -0.09  -0.18
e 038 -023 015 000 025 | -0.09 0.17 0.40 0.21 0.18
QA2 | 048  -0.18 -0.05 -0.08  0.13 0.37 0.18 0.37 0.04 0.13
w 0.43 -024 -0.06 -0.08  0.09 0.28 0.13 0.33 0.02 0.04




8~18Al Nt=& 7Al OI&, 19Al OIFXZ

03 NO2 SO2 CO PM10 03 NO2 S02 CO PM10
03 1.00 1.00
NO2 -0.11 1.00 -0.14 1.00
S02 -0.15 -0.14 1.00 0.36 0.48 1.00
CO 0.33 0.55 0.58 1.00 0.31 0.49 0.41 1.00
PM10 0.43 0.19 0.64 0.59 1.00 0.21 0.20 0.35 0.58 1.00
=25 0.22 —-0.56 —-0.05 -0.27 0.02 0.16 -0.44 -0.17 -0.39 -0.16
sk -0.68 0.25 -0.14 -0.21 -0.27 —-0.55 —-0.09 -0.32 -0.09 -0.06
=5 0.27 -0.51 0.03 —0.06 0.21 -0.12 -0.22 -0.09 -0.36 0.11
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Table 26. Comparison of monthly average concentrations of sulfur dioxide (ppm) with
previous month and same month last year

Sas ads SFS S5 olss
63 0.003 0.003 0.004 0.004 0.005
78 0.003 0.002 0.004 0.003 0.003
de 72 0.005 0.003 0.004 0.005 0.004
0.03
0.03 ——SAE —E—MuE —a—=8S
SuE NgE —s8s -
S48 —*—3HES
S4E —*—HES
002 002
[aV] [aV]
3 0.01 % 001
0.00 :
1 2 3 4 5 6 7
Month
a) daily average in July 2009 b) monthly average in 2009

Figure 26. Temporal variation of sulfur dioxide air quality: a) daily, b) monthly
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Figure 27. Contribution of wind direction change to sulfur dioxide concentration during July 2009
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Table 14. Comparison of monthly average concentrations of nitrogen dioxide (ppm) with
previous month and same month last year

Sds oS SFS S5 GIRSE=
62 0.020 0.017 0.027 0.018 0.010
78 0.018 0.014 0.021 0.014 0.007
&de 72 0.018 0.015 0.019 0.018 0.008
0.08
0.08 ——ESME E-NYE —A—=ES
sas s ERs ;
SAS  —x—3lES
S48 —*—3IE8 eeE =
0.06 0.06
€ €
§ 0.04 § 0.04
Al Al
g g
0.02 0.02
0.00 - 0.00
1 6 11 16 21 26 31 o2 3 4 5 6 7
Day Month
a) daily average in July 2009 b) monthly average in 2009

Figure 28. Temporal variation of nitrogen dioxide air quality: a) daily, b) monthly
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Figure 29. Contribution of wind direction change to nitrogen dioxide concentration during July 2009
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Table 15. Comparison of monthly average concentrations of ground ozone (ppm) with
previous month and same month last year

22 =N e ses SAS e
62 0.034 0.032 0.035 0.037 0.036
78 0.024 0.025 0.022 0.024 0.024

&de 72 0.021 0.025 0.021 0.031 0.024
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Figure 30. Temporal variation of ground ozone air quality: a) daily, b) monthly

Table 16. Comparison of monthly average concentrations of carbon monoxide (ppm) with

previous month and same month last year
= Sd= gds S5S sds olsEs

62 0.4 0.2 0.4 0.4 0.3

78 0.3 0.2 0.5 0.4 0.3

&g 73 0.4 0.2 0.5 0.5 0.3
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Figure 32. Temporal variation of carbon monoxide air quality: a) daily, b) monthly
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Table 17. Comparison of monthly average concentrations of PMiy (zg/m’) with previous
month and same month last year
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Figure 35. Contribution of wind direction change to PMio concentration during July 2009
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= S0, CO, PM10%} A3AS 043~0.769 =& AAAS BAFUh
@ F3H SO= CO % PM10T} F33A<F 049~0.770.2 & AHAHS Hor,
ok7btol] SO PM10F 234 4:0.28~042F F71o) BISAE AUldo g ottt

Table 18. Correlation coefficients between pollutants based on 1 hour average
concentration

a) 7%
8~18Al X2 7Al OI®, 19Al OIZXIZ
03 NO2 S02 co PM10 03 NO2 S02 co PM10
03 1.00 1.00
NO2 | -0.19  1.00 ~0.31 1.00
S02 0.35 0.40 1.00 0.01 0.47 1.00
co 0.12 0.58 0.53 1.00 -0.15  0.73 0.24 1.00
PM10 0.50 0.26 0.61 0.61 1.00 0.10 0.45 0.42 0.61 1.00
RS 033 -0.38 010  -0.30  0.09 0.42  -0.41 -013  -0.46  -0.23
s -0.69 045 -018 -0.07 -036 | -0.24 -0.14 -011  -0.17  -0.06
ec 0.44  -0.36 024  -0.08 025 | -0.05  0.08 0.07  -0.09  0.00
by S
8~18Al X2 7Al OI&, 19Al O|&XI2
03 NO2 S02 co PM10 03 NO2 S02 co PM10
03 1.00 1.00
NO2 ~0.10  1.00 ~0.27  1.00
S02 ~0.07  0.03 1.00 0.08 0.43 1.00
co 0.20 0.62 0.49 1.00 0.05 0.49 0.35 1.00
PM10 0.41 0.33 0.64 0.51 1.00 0.17 0.24 0.41 0.60 1.00
== 0.06 -0.40 -0.07 -053  -0.11 010  -0.28 -0.20 -0.48 -0.34
s -0.69 026 -015 -0.03 -0.22 | -0.35 -0.01 -0.11  —0.01 0.15
ec 027 -015 005 -019 019 | -019 014  -011  -0.31  -0.12
gz | 0.61 ~0.18  0.21 0.04 0.23 0.38  -0.04  0.08 0.11 0.06
uv 054 -023 015  -0.01 0.16 0.33 -0.08 012 0.15 0.07
o&EFE
8~18Al X2 7Al OI&, 19Al O|&XI2
03 NO2 S02 co PM10 03 NO2 S02 co PM10
03 1.00 1.00
NO2 0.00 1.00 ~0.16  1.00
S02 0.18 0.45 1.00 ~0.20  0.39 1.00
co ~0.11 0.62 0.59 1.00 ~0.21 0.60 0.30 1.00
PM10 0.45 0.43 0.56 0.42 1.00 | -0.01 0.53 0.32 0.60 1.00
== -0.03 -0.54 -0.29 -0.51 -0.26 | 013  -0.45 -0.24 -0.40  -0.33
s -0.67 016  -0.10  0.08 -0.36 | -0.27 -0.11  -0.15  —0.01 0.03
ec 0.33  -0.21 010  -0.08  0.30 | -0.11 0.01 -0.01  -0.06 -0.02




8~18Al X2 7Nl OI®, 1941 0IZXZ
03  NO2  S02  CO__ PMIO 08  NO2  S02 _ CO___ PMIO
03 1.00 1.00
NO2 0.08 1.00 -0.22 1.00
S02 0.20 0.14 1.00 -0.15 0.61 1.00
CO 0.00 0.65 0.55 1.00 —-0.04 0.49 0.40 1.00
PM10 0.43 0.51 0.57 0.46 1.00 0.16 0.44 0.28 0.47 1.00
=5 -0.27 —-0.50 —-0.37 —-0.46 -0.44 —-0.02 -0.57 -0.34 —-0.38 —-0.44
sk —-0.41 0.29 0.00 0.29 -0.22 —-0.05 0.22 0.09 0.13 0.11
=5 0.10 -0.25 0.02 -0.27 0.18 0.05 —-0.39 -0.20 -0.16 -0.15
2 AL 0.29 —-0.09 0.15 -0.12 0.24 0.23 0.03 —-0.05 —-0.09 0.03
uv 0.22 -0.13 0.12 -0.12 0.18 0.06 0.04 0.04 —-0.04 -0.13
e)sh& =
8~18A X2 7AL OI&, 19A1 01 XE
03  NOo2_ s02 GO PMi0 | O3 NO2  SO2  CO PM10
03 1.00 1.00
NO2 0.17 1.00 —-0.04 1.00
S02 0.17 0.04 1.00 0.17 0.76 1.00
CO 0.43 0.55 0.77 1.00 0.32 0.35 0.47 1.00
PM10 0.35 0.35 0.53 0.63 1.00 0.16 0.32 0.38 0.66 1.00
=5 0.18 0.25 0.27 -0.11 0.03 0.13 0.08 0.08 —-0.33 -0.16
s& —-0.55 0.02 —-0.29 —-0.23 —-0.39 -0.35 -0.18 -0.28 -0.13 —-0.23
=5 0.16 0.17 0.19 —-0.07 0.13 -0.11 0.40 0.19 -0.28 -0.12
2 AL 0.42 -0.13 0.04 0.09 0.15 —-1.00 1.00 1.00 1.00 1.00
uv 0.40 -0.16 0.09 0.09 0.20 0.46 0.36 0.30 0.34 0.29




51, 71954 & &9 2

170HA (Z& 60H, Otet 200, &= 300, &GH10H, 2o 200, & 200 ,5tS 1K)

ZE | =SELAYE EZXNGE =PNEL PN S8 EBIWMESE RIXIZEA B L
701 [ Jis8s | 38 |[LGEN 15& 1997.02 1997.02

702 | €= 2% | =4doldket 1999.04 1999.06

703 | EN=S FA (gA2s UEHEH | 1993.04 1999.04 SN Ws3s=8y
704 | EXs | =FH EXsS FLdH 2007.07 2007.07 &AL 2el
705 | AHl= FA [ AHs F=2dE 2009.03 2009.03 &AL 2el
801 Btz (AE=X EtS=2 104 2008.11 2008.11 CEH=EHA
711 SIREES =1 2@1ts F=2HE | 1993.09 2005.09 0L &FA

712 | SYS g [ Sgs FUdg 1995.03 2006.03 Ws3s=8y
721 d8=s F=H | gsss FUHHE 1995.12 2002.12

722 | UHets oY sS)|gEsSd 1997.01 2009.07 | &lI=F=Al

723 | &8s =8 (3dA= 1998.01 1998.01

731 dst=s =H | Hsls 23y 1994.10 2002.10 | &loH Al

741 sas =N | sgs FUHH 1995.07 2009.07 STPTIN

742 | &S FH [ MNESS 2003.02 2003.02

751 S8 =H | Uetells] 2RIzl 1999.04 1999.04 OF A A

752 | Sds | =FA | Sd =K@ | 2004.12 2004.12
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SO, (ppm) | NO2 (ppm) | Oz (ppm) | CO (ppm) | PMyo (ug/m’)

20094 78 0.002 0.019 0.023 0.4 42

20094 6& 0.004 0.021 0.035 0.4 55




