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Fig 1. Classification of study area



Type (ppm) Year
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

SO2
Avg 0.014 0.011  0.010 0.008  0.008  0.008  0.007  0.008  0.008  0.008 
Max 0.032 0.029  0.028  0.023  0.019  0.026  0.021  0.021  0.025  0.021 
Min 0.005 0.003 0.003 0.002 0.003 0.003 0.002 0.003 0.003 0.002

NO2
Avg 0.018 0.020  0.018  0.021  0.018  0.015  0.018  0.015  0.016  0.016  
Max 0.050 0.037  0.042  0.041  0.036  0.027  0.027  0.030  0.028  0.029  
Min 0.003 0.009 0.006 0.008 0.006 0.007 0.009 0.004 0.005 0.006

O3
Avg 0.025 0.024  0.026  0.028  0.026  0.031  0.030  0.026  0.023  0.029  
Max 0.045 0.050  0.044  0.049  0.039  0.048  0.056  0.050  0.043  0.057  
Min 0.011 0.013 0.015 0.015 0.016 0.016 0.016 0.011 0.009 0.013

CO
Avg 0.776 0.734  0.664  0.505  0.541  0.583  0.598  0.508  0.552  0.444  
Max 1.500 2.400  1.749  1.100  1.100  1.300  1.400  1.200  1.500  1.000  
Min 0.300 0.165  0.216 0.200 0.200 0.200 0.300 0.100 0.200 0.200

PM-10

( / )

Avg - 41.4 48.3  47.4  50.8  42.4  45.2  39.6  35.9  43.7  
Max - 58.0 113.0 101.0 153.0 64.0 81.0 65.0 70.0 90.0 
Min - 25.0 15.0 17.0  17.0  24.0  18.0  21.0  17.0  26.0  

Table 1. Concentration of atmospheric quality  in 1998 to 2007

Fig 2. Analysis mechanism of SPSS.



Table 2. Concentration of ocean water quality in 1992 to 2006

Type( / )
Year

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 
pH

([H+])

Avg 7.9 7.9 8.3 8.0 8.2 8.1 8.2 8.2 8.3 8.1 8.1 8.0 7.9 8.1 8.4 
Max 8.2 8.3 8.4 8.2 8.3 8.4 8.5 8.3 9.0 8.7 8.4 8.3 12.4 11.3 11.9 
Min 7.6 7.6 7.9 7.8 8.0 7.8 7.9 8.1 7.9 7.4 7.8 7.6 6.0 6.9 7.3 

DO
Avg 9.0 8.6 9.6 8.9 8.9 8.3 9.7 9.4 8.2 8.9 8.8 10.8 8.7 8.5 10.7 
Max 11.2 13.1 12.1 11.2 12.8 12.0 12.8 11.9 11.0 15.0 11.5 14.4 12.6 11.3 14.3 
Min 7.3 5.9 7.3 7.1 5.9 5.4 6.1 6.0 6.8 5.8 6.0 7.1 5.5 6.4 8.5 

COD
Avg 2.1 1.6 1.7 1.7 1.7 1.8 2.0 2.4 1.7 2.0 1.9 2.5 1.5 1.4 1.7 
Max 2.9 2.7 2.2 2.3 2.3 5.7 6.9 4.8 3.8 3.8 4.3 4.0 3.0 3.4 3.3 
Min 1.5 0.4 1.1 1.0 1.2 0.1 0.2 0.9 0.2 0.7 0.7 1.1 0.5 0.7 0.5 

TN
Avg 0.272 0.241 0.238 0.366 0.134 0.135 0.124 0.139 0.107 0.221 0.405 0.279 0.418 0.623 0.626 
Max 0.340 0.350 0.290 0.870 0.310 0.320 0.420 0.990 0.390 0.490 1.400 0.820 1.010 1.980 1.450 
Min 0.180 0.050 0.190 0.110 0.010 0.010 0.040 0.020 0.010 0.090 0.180 0.060 0.170 0.150 0.240 

NH3

Avg 0.161 0.106 0.132 0.288 0.081 0.053 0.029 0.023 0.031 0.048 0.057 0.022 0.034 0.031 0.019 
Max 0.200 0.180 0.190 0.750 0.160 0.150 0.080 0.080 0.100 0.130 0.150 0.070 0.240 0.290 0.050 
Min 0.100 0.020 0.090 0.010 0.010 0.010 0.000 0.010 0.000 0.000 0.010 0.000 0.000 0.000 0.010 

NO2

Avg 0.013 0.012 0.007 0.036 0.010 0.015 0.024 0.024 0.012 0.016 0.007 0.008 0.018 0.007 0.008 
Max 0.030 0.030 0.020 0.150 0.060 0.040 0.270 0.230 0.050 0.050 0.020 0.030 0.140 0.030 0.030 
Min 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NO3

Avg 0.098 0.123 0.099 0.043 0.044 0.066 0.072 0.092 0.064 0.062 0.148 0.059 0.071 0.111 0.188 
Max 0.130 0.200 0.160 0.300 0.140 0.210 0.180 0.860 0.290 0.170 0.500 0.180 0.290 0.760 0.770 
Min 0.070 0.030 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010 0.030 

TP
Avg - - - - - - - - - 0.177 0.077 0.053 0.070 0.058 0.059 
Max - - - - - - - - - 1.100 0.210 0.150 0.190 0.210 0.490 
Min - - - - - - - - - 0.040 0.010 0.020 0.010 0.010 0.030 



Type investment ocean water quality atmospheric quality

investment
Pearson correlation 1 -.145 -.249

p-value .710 .518
N 9 9 9

ocean water quality
Pearson correlation -.145 1 .420

p-value .710 .261
N 9 9 9

atmospheric quality
Pearson correlation -.249 .420 1

p-value .518 .261 
N 9 9 9

Table 3. Company investment for environment

Table 4. Correlation Analysis

Type

(billion

won)

Year
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
0.7 69.9 69.9 76.0 85.5 69.9 70.2 70.1 70.1 70.3

Year
1991 1992 1993 1994 1995 1996 1997 1998 1999
70.0 82.5 54.2 53.4 49.4 157.6 89.9 70.0 134.9

Year
2000 2001 2002 2003 2004 2005 2006 2007 2008
125.9 70.7 149.2 149.8 172.3 147.5 110.4 509.5 484.3



Fig 4. Time series graph of ocean quality

Fig 3. Time series graph of atmospheric
quality
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