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 1-4-3(2) 

m2

-156 2 15 2,328.7 2 2 10

-89 3 2 1
2,677.5 
5,365.5 

1,879 

27 11 5

28 3 16

28 4 28

-93

2 1 5

1 30 1 35 1 36
1 39 1 40

954 
6,866 

1,1-

1,2- 28 5 27

3 10 27

-159 3 3
400 

200 

1,2-
2 4 30

2 6 8

-190 40 518.09 3 8 30

-3 

3804 1 3 6 18

3936 3 3998 3998 4 4047

8 4133
3801 3 7 9

21,858 
21,658 
21,558 

1,1-
-1,2-

17 5 30

18 9 27

2 5 26

4 3 31

 1-4-3(3) 

m2

-7 10 1
67 
82 

25 7 30

28 7 14

-11 10 5
535.44 

1,031.84 

25 11 6

2 12 28

-48 2 15 1,719 27 3 3

-60 27,189 27 9 30

-95 2 14
4,160.5 
4,360.5

-1,2-

28 12 15

29 6 19

-170 14 28
904.2 
100 

11 6

2 1 8

4 3 31

 1-

4-9
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 1-4-9



- 44 - 

(2) 

( ) 

 1-4-4  1-4-10  1-4-11

N.P. 1.40

2.61 0.04 2.57

5.31 34 9 26

-0.50 2 12 4

T.P. 1.41

 1-4-4 

 +2.61 
23 31 5 10 +2.71

11 4 +2.52

 +0.04 
23 31 5 10 +0.17

11 4 -0.09

 +1.40 
43 5

44 4

 +5.31 34 9 26

 -0.50 2 12 4

 1-4-10 
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 1-4-11 



- 46 - 

( ) 

 1-4-12

( ) 

 1-4-13



- 47 - 

16

 1-4-12(1) 

)1: 5

)1: (kn)

)2:

)2:



- 48 - 

16

 1-4-12(2) 

)1: 5

)1: (kn)

)2:

)2:
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 1-4-13 
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( ) 

 1-4-14  1-4-5

2

2  1-4-6

 1-4-5(1) [ ] 2

 D B D B C B 

pH 
 7.5 7.5 7.4 

7.2 8.3 7.0 8.6 7.0 7.8 

DO 

(mg/L) 

 6.0 5.9 6.5 

3.2 12 2.7 18 3.5 10 

BOD 

(mg/L) 

75  4.7 4.4 4.0 

1.1 11 2.1 18 0.9 6.1 

SS 

(mg/L) 

 5 5 7 

2 15 2 18 3 13 

(mg/L) 

 3.0 3.9 4.4 

2.1 3.9 1.2 5.6 1.8 5.8 

(mg/L) 

 0.21 0.16 0.28 

0.13 0.33 0.12 0.20 0.13 0.37 

(mg/L) 

 0.029 0.019 0.021 

0.019 0.043 0.008 0.029 0.009 0.032 

(mg/L) 

 0.00009 0.00009 0.00016 

<0.00006

0.00018 

<0.00006

0.00015 
0.00006 0.00029 

LAS

(mg/L) 

 0.0061 0.0045 0.014 

<0.0006 0.033 <0.0006 0.021 <0.0006 0.099 

)1: p.27

2:

3: C D pH DO BOD SS B

LAS

4:

5: pH

DO BOD

LAS

6: <

2
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 1-4-5(2) [ ] 2

 N-1  M-1

 C A C A C A 

pH 
 8.2 8.1 8.1 

7.8 8.8 7.6 8.9 7.6 8.9 

DO 

(mg/L) 

9.0 7.1 6.3

3.7 12 1.6 16 <0.5 17

COD 

(mg/L) 

75  4.7 5.0 4.8 

1.6 6.6 1.5 9.1 1.6 8.1 

SS 

(mg/L) 

 5 6 5 

2 10 2 18 1 13

(mg/L) 

 1.2 1.1 1.2 

0.85 2.5 0.58 2.2 0.81 1.8 

(mg/L) 

 0.11 0.11 0.12 

0.069 0.21 0.056 0.28 0.052 0.21

(mg/L) 

 0.010 0.011 0.010 

0.006 0.016 0.007 0.017 0.007 0.016 

(mg/L) 

 <0.00006 <0.00006 <0.00006 

<0.00006 <0.00006 <0.00006 

LAS 

(mg/L) 

 <0.0006 <0.0006 <0.0006 

<0.0006 <0.0006 <0.0006 

)1: p.27

2:

3: C pH DO COD A

LAS

4:

5: pH

DO SS

COD

6: <

2
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 1-4-5(3) [ ] 2

 ( /L) <0.0005 <0.0005 <0.0005 0.003

 ( /L) ND ND ND 

 ( /L) <0.005 <0.005 <0.005 0.01

 ( /L) <0.01 <0.01 <0.01 0.05

( /L) <0.005 <0.005 <0.005 0.01

 ( /L) <0.0005 <0.0005 <0.0005 0.0005

 ( /L) ND ND ND 

PCB ( /L) ND ND ND 

 ( /L) <0.002 <0.002 <0.002 0.02

 ( /L) <0.0002 <0.0002 <0.0002 0.002

1,2- ( /L) <0.0004 <0.0004 <0.0004 0.004

1,1-  ( /L) <0.01 <0.01 <0.01 0.1

-1,2- ( /L) <0.004 <0.004 <0.004 0.04

1,1,1-  ( /L) <0.1 <0.1 <0.1 1

1,1,2-  ( /L) <0.0006 <0.0006 <0.0006 0.006

 ( /L) <0.001 <0.001 <0.001 0.01

 ( /L) <0.0005 <0.0005 <0.0005 0.01

1,3-  ( /L) <0.0002 <0.0002 <0.0002 0.002

 ( /L) <0.0006 <0.0006 <0.0006 0.006

 ( /L) <0.0003 <0.0003 <0.0003 0.003

 ( /L) <0.002 <0.002 <0.002 0.02

 ( /L) <0.001 <0.001 <0.001 0.01

 ( /L) <0.002 <0.002 <0.002 0.01

( /L) 1.1 0.28 1.8 10

( /L) 0.8

 ( /L) 1

1,4-  ( /L) <0.005 <0.005 <0.005 0.05

)1:

)2: ND <

)3:

)4: 4 4 1 0.02mg/L

2
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 1-4-5(4) [ ] 2

N-1 M-1 

( /L) <0.0005 <0.0005 0.003

 ( /L) ND ND 

 ( /L) <0.005 <0.005 0.01

 ( /L) <0.01 <0.01 0.05

 ( /L) <0.005 <0.005 0.01

( /L) <0.0005 <0.0005 0.0005

 ( /L) 

PCB ( /L) ND 

 ( /L) <0.002 0.02

 ( /L) <0.0002 0.002

1,2-  ( /L) <0.0004 0.004

1,1- ( /L) <0.01 0.1

-1,2- ( /L) <0.004 0.04

1,1,1-  ( /L) <0.1 1

1,1,2-  ( /L) <0.0006 0.006

 ( /L) <0.001 0.01

 ( /L) <0.0005 0.01

1,3-  ( /L) <0.0002 0.002

 ( /L) <0.0006 0.006

 ( /L) <0.0003 0.003

 ( /L) <0.002 0.02

 ( /L) <0.001 0.01

 ( /L) <0.002 0.01

( /L) 10

 ( /L) 0.8

( /L) 1

1,4-  ( /L) <0.005  0.05

)1:

2: ND <

3:

4: 4 4 1 0.02mg/L

2
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 1-4-14 
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 1-4-6 2

/L 

 6.8 3.7 8.8 

 9.4 6.2 12 

 8.3 6.3 10 

N-1
 4.4 1.6 7.6 

 10 6.4 16 

6.4 3.2 9.0

M-1 
 2.9 <0.5 5.7 

 10 5.8 17 

 5.7 2.1 8.7 

0.5 0.5 5.0

2

( ) 

 1-4-7  1-4-14

2

 1-4-8

2

12

2

0.21pg-TEQ/L

12 2  1-4-15

16 22

 1-4-7 [ ] 2

pg-TEQ/L

 0.045 

1pg-TEQ/L
 0.057 

 0.076 

 0.047 

2
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 1-4-8(1) 2

pg-TEQ/L

 0.000030 R2.6.11 

10pg-TEQ/L 
 0.16 R2.8.21 

 0.15 R2.9.1 

0.00038 R2.9.15 

2

 1-4-8(2) 2

ng-TEQ/m3N

 0.00015 R2.9.10 10pg-TEQ/L

2

:pg-TEQ/L 

 H12.2.18 H12.4.14 H12.6.2

 23 21 0.97 

 25 

 3.8 1.6 6.0 

 0.57 

 1-4-15 

0.21 

0.00

0.50

1.00

1.50

2.00

H12 H13 H14 H15 H16 H17 H18 H19 H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 R2

pg-TEQ/L

:1pg-TEQ/L
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 1-4-14 2

 1-4-9

 1-4-10

2

 2-2 (2) 

p.7

 1-4-9(1) 2

1 2 3 4 

 ( /kg) 1.3 1.5 1.0 4.6 

PCB ( /kg) 1.3 1.9 

3

 1-4-9(2) 2

N-1 

pH  7.5 7.5 7.7 

COD /g  38 30 25 

/g  2.1 3.1 1.8 

/g  22 18 22 

ppm  4.2 0.55 1.0 

ppm  <0.5 <0.5 <0.5 

ppm  150 34 54 

ppm 15 5.7 11

ppm  0.03 0.06 0.39 

ppm  <0.01 <0.01 <0.01 

PCB ppm  0.15 0.01 0.03 

ppm  0.2 0.3 0.2 

ppm  370 85 88 

ppm  1,600 460 430 

ppm  420 65 92 

ppm  1,800 1,200 1,200 

ppm  930 710 400 

)1: <

)2: PCB 10ppm(mg/kg) ( ) 25ppm(mg/kg)

2
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 1-4-10 [ ] 2

pg-TEQ/g

52 

150pg-TEQ/g
16

11 

23 

2
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 1-4-11

2

 1-4-11(1) 2

4 

 R2.11.26 

( /L) <0.0005 0.003

 ( /L) <0.1 

( /L) <0.005 0.01

 ( /L) <0.01 0.05

( /L) <0.005 0.01

 ( /L) <0.0005 0.0005

( /L)

PCB ( /L) <0.0005 

 ( /L) <0.002 0.02

 ( /L) <0.0002 0.002

 ( /L) <0.0002 0.002

1,2-  ( /L) <0.0004 0.004

1,1-  ( /L) <0.01 0.1

1,2-  ( /L) <0.004 0.04

1,1,1- ( /L) <0.0005 1

1,1,2- ( /L) <0.0006 0.006

 ( /L) <0.001 0.01

 ( /L) <0.0005 0.01

1,3-  ( /L) <0.0002 0.002

 ( /L) <0.0006 0.006

 ( /L) <0.0003 0.003

 ( /L) <0.002 0.02

 ( /L) <0.001 0.01

 ( /L) <0.002 0.01

( /L) 0.11 10

 ( /L) 0.10 0.8

 ( /L) <0.02 1

1,4  ( /L) <0.005 0.05

)1: <

)2: 0.1mg/L

PCB 0.0005mg/L

)3: 4 4 1 0.02mg/L

2
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 1-4-11(2) 2

50 51 71 

 R3.2.26 R3.2.26 R3.3.15 

 ( /L)  0.003
 ( /L) 

 ( /L)  0.01
 ( /L)  0.05

 ( /L) 0.011 0.011 0.01
( /L) 0.0005

 ( /L) 
PCB ( /L) 

 ( /L)  0.02
 ( /L)  0.002

 ( /L) 0.0029 0.002
1,2- ( /L) 0.004
1,1-  ( /L)  0.1
1,2-  ( /L)  0.04
1,1,1-

( /L)  1

1,1,2-
( /L)  0.006

 ( /L) 0.01
 ( /L)  0.01

1,3-  ( /L)  0.002
 ( /L)  0.006
 ( /L)  0.003

 ( /L)  0.02

 ( /L)  0.01
 ( /L)  0.01

( /L)  10

 ( /L)  0.8
 ( /L)  1

1,4  ( /L)  0.05

)1: <

)2: 0.1mg/L PCB

0.0005mg/L

)3:

)4: 4 4 1 0.02mg/L

2
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(3) 

5 28 2 16.8

1,685

5 28 2

 1-4-12  1-4-16

3.0 / 2.1 / 3.0 / 2.6 /

1.2 / 2.8 /

 1-4-12 [ ] 28 2

/

 4 5 6 7 8 9 10  11  12 1 2 3

3.5 3.1 3.0 2.9 3.0 2.8 2.8 2.8 2.9 3.1 3.3 3.5 3.0 

NNW SSE SSE SSE SSE NNW NNW NNW NNW NNW NNW NNW NNW 

2.3 2.3 2.2 2.3 2.4 2.2 2.0 1.9 1.8 1.9 2.0 2.1 2.1 

NNW S S S S N N NNW NNW NNW NNW NNW NNW 

3.5 3.1 2.9 2.8 3.0 2.8 2.8 2.7 2.9 3.0 3.2 3.4 3.0 

NW NW NW SE NW NW NW NW NW NW NW NW NW 

3.2 2.5 2.3 2.1 2.4 2.5 2.5 2.7 2.7 2.7 3.0 2.9 2.6 

NW NW SSE 
SE 
SSE 

SE NNW NNW NNW NNW NNW NW NW NNW 

1.5 1.1 1.0 0.8 1.0 1.0 1.2 1.2 1.3 1.4 1.5 1.5 1.2 

NW NW NW NW NW NW NW NW NW NW NW NW NW 

3.1 2.7 2.6 2.4 2.6 2.6 2.7 2.8 2.9 3.0 3.2 3.4 2.8 

NW NW NW SE NW NW NW NW NW NW NW NW NW 

)1:1

2: 31 3 5

3: 1 1 1:00 2 6 16 13:00
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 1-4-16 
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 1-4-16

( ) 

2  1-4-13

 1-4-13 2

11 0.1ppm

0.04ppm 2

0.04ppm

2

(ppm) ( ) ( ) ( ) ( ) (ppm) (ppm) 

 0.001 0 0 0 0  0.002  0.019 

)1: 1 1 0.04ppm 1 0.1ppm

2: 1 2 0.04ppm

1 0.04ppm 2

2
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( ) 

2  1-4-14

 1-4-14 2

1 0.06ppm 0.04ppm

98

(ppm) (ppm) (ppm) 

 0.014 0.067 0.032  0 0 0 0 

 0.010 0.059 0.025  0 0 0 0 

 0.014 0.068 0.033   0 0 0 0 

 0.021 0.076 0.041  × 0 0 8 2.2 

 0.013 0.067 0.032  0 0 0 0 

)1: 1 1 0.04ppm 0.06ppm

2: 1 98

0.06ppm

3: 1 1 0.04ppm

4:

5:

2

( ) 

2  1-4-15

 1-4-15 2

18 20ppm 10ppm

2

ppm  ( ) ppm ppm

 0.3 0 0 0 0  0.5  2.0 

)1: 1 1 10ppm 1 8

20ppm

2: 1 1 2

10ppm 1 10ppm

2

2
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( ) 

2  1-4-16

 1-4-16 2

11 0.20

/m3
0.10

/m3 2

0.10

/m3

2

/m3 ( ) /m3 /m3

 0.015 0 0 0 0  0.040  0.128 

0.016 0 0 0 0 0.041 × 0.121

0.018 0 0 1 0.3 × 0.044   0.141 

 0.013 0 0 0 0  0.031  0.089 

 0.016 0 0 0 0  0.040  × 0.126 

)1: 1 1 0.10

/m3 1 0.20 /m3

2: 1 1 2

0.10 /m3 1 0.10 /m3 2

3:

4: 0.015 /m3

5:

2
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( ) 

2  1-4-17

 1-4-17 2

1 11 0.06ppm

ppm ( ) ( ) ppm

 0.032 60 16.4 244 4.5 × × 0.092 

0.033 71 19.5 294 5.4 × × 0.094

 0.029 54 14.8 195 3.6 ×  0.089 

 0.031 61 16.7 248 4.6 × × 0.093 

)1: 1 0.06ppm

2: 5 20

1 0.06ppm

3:

2

( ) 

2  1-4-18

 1-4-18 2

1 35

g/m3
1

98

g/m3 g/m3

 1 0.3 23.1  9.4 

 2 0.6 24.2  10.2 

 3 0.8 26.1  11.2 

 1 0.3 25.6  11.2 

 2 0.6 25.6  11.1 

)1: 1 15 g/m3 1 35

g/m3

2: 1 15 g/m3

1 98 35 g/m3

3:

2
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( ) 

a 

2

 1-4-19

 1-4-19 2

×
3) 0.72 0.75 0.72 0.68 
3) 0.39 0.28 0.32 0.59 
3) 0.10 0.0068 0.21 0.12
3) 2.2 1.2 3.3 2.0 

)1:

2:

3 g/m3

130 g/m3

200 g/m3

150 g/m3

2
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b 

2

 1-4-20

 1-4-20 2

3) 0.048 0.26 0.050 0.034 
3) 0.010 0.014 0.011 0.009

 (ng/m3) 2.4 1.9 2.0 2.4 

 (ng/m3) 12 2.7 12 5.6 
3) 0.38 0.19 0.34 0.30 

1,2- 3) 0.17 0.14 0.18 0.17 

1,3- 3) 0.051 0.046 0.062 0.046 

(ng/m3) 1.7 0.25 1.6 1.8

(ng/m3) 40 23 34 31 

3) 1.4 1.3 1.4 1.5 
3) 1.7 3.3 2.3 1.9 

)1:

2:

2 g/m3

10 g/m3

40ng/m3

25ng/m3

18 g/m3

1,2- 1.6 g/m3

1,3- 2.5 g/m3

6ng/m3

140ng/m3

94 g/m3

120 g/m3

2
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( ) 

 1-4-16 2

 1-4-21

 1-4-22

2

 1-4-21 [ ] 2

(pg-TEQ/m3) 

 0.026 

 0.022 

0.6pg-TEQ/m3

2

 1-4-22(1) [ ] 2

ng-TEQ/m3N

 0.0048 R2.7.17 

5ng-TEQ/m3N

0.0000018 R2.5.18 

0.0000073 R2.8.21 

0.000072 R2.11.20 

0.0056 R3.2.18 

0.000043 R2.7.3 
1ng-TEQ/m3N

0.00019 R2.7.10 

2

 1-4-22(2) [ ] 2

ng-TEQ/g

 2.1 R2.7.17 
3ng-TEQ/g 

 0.00050 R2.7.3 

 0.000032 R2.7.10 

2
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( ) 

 1-4-23

 1-4-17

67.0 8.7

 1-4-23 

LAeq

dB

 63 59 

1 57 48 55 45 

)1: 6 22 22 6

)2:

)3:

 1-4-17 

67.0%
8.7%

1.0%

1.0%

1.0%

21.4%
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( ) 

29 2  1-4-24

59 70dB 58 70dB

75dB 70dB

29 2

 1-4-25 0

1 81.1 100

 1-4-24(1) 29 30

LAeq

(dB) 
( ) 

( ) 

23

3

 63 61 458 260 36.2 

 59 58 550 280 33.7 

23

 70 70 436 304 41.1 

 66 63 278 233 45.6 

247  67 63 375 64 14.6 

 69 64 81 41 33.6 

 68 63 146 49 25.1 

)1: 6 22 22 6

2: 10

29 30

 1-4-24(2) 2

LAeq

(dB) 

4
 70 68 

23
 66 67 

 62 59 

)1: 6 22 22 6

2: 2

2
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 1-4-25(1) 29 30

( ) ( ) ( ) ( ) ( ) 
( ) 

( ) 

3
1 1 0 0 0 100 

44 43 1 0 0 97.7 

23
3

4 4 0 0 0 100 

55 51 4 0 0 92.7 

94 81 8 0 5 86.2 

11 11 0 0 0 100 

23

270 219 48 0 3 81.1 

108 108 0 0 0 100 

78 73 4 0 1 93.6 

19 19 0 0 0 100 

69 69 0 0 0 100 

247
2 29 

1,155 1,125 0 3 27 97.4 

836 832 1 0 3 99.5 

530 529 0 0 1 99.8 

316 315 0 0 1 99.7 

56 54 0 2 0 96.4 

0 0 0 0 0 

4
9 0 0 0 9 0.0 

4
1 1 0 0 0 100 

29 30
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 1-4-25(2) 2

( ) ( ) ( ) ( ) 
( )

( ) 

4
 9 0 9 0 0.0 

23
 32 29 32 29 90.6 

 310 310 310 310 100.0 

)1:

2: 4 23

2

2

( ) 

 1-4-26

28

12.5 53dB 18 63dB 25 52 61dB

12.5 62dB 25 51dB

 1-4-26 28

LAeq (dB) LAmax (dB) km/h

12.5m 25m 12.5m 25m 

63 61 81 78 89 18m

53 52 70 69 109

62 51 89 80 18  

)1:

2:12.5 25

3:

4: 12.5

28
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( ) 

29 30  1-4-27

49 56dB

 1-4-27 29 30

L10

(dB) 

( ) 
( ) 

23

3

 49 458 260 36.2 

49 550 280 33.7

247 49 375 64 14.6

55 81 41 33.6

56 146 49 25.1

)1: 10 80

2: 10

29 30

( ) 

 1-4-28

28 12.5

46dB 18 55dB 25 49 55dB

12.5 58dB 25 55dB

 1-4-28 28

(dB) 
km/h

12.5m 25m

 55  55 89 18m 

46 49 109

 58 55 18  

)1:

)2:12.5 25

)3:

)4: 12.5

28
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2 340

1,806 19 124 31

25 128 19 15

3

 1-4-29

2018 2013 13.0

2018  1-4-18

28.9 26.2

21.1

2

 1-4-19

 1-4-29 2018

t-CO2

2013

( ) 
2018

CO2

 338 277 -18.0

( ) 16 16 +4.2

( ) 152 127 -16.0

505 421 -16.7

( ) 198 165 -16.7

391 344 -11.9

 341 290 -15.0

94 90 -4.6

( ) 13 13 +5.3

 1,037 903 -13.0

CO2  1,542 1,324 -14.2

CO2  57 68 +19.9

 1,599 1,391 -13.0

CO2
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 1-4-18 2018

)1: 19 1 29 2

21 8 23 3 18

21 22

)2: 11 12

2

 1-4-19 

0.8%

21.1%

20.7%

26.2%

28.9%

2.3%

1,324 t-CO2

350

360

370

380

390

400

410

420

430

440

H5 H7 H9 H11 H13 H15 H17 H19 H21 H23 H25 H27 H29 R01

(ppm)
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(4) 

 1-4-20

( ) 1 p.19

Thalassiosiraceae Skeletonema spp.

24

( ) p.20

24

( ) 

 1-4-21

( ) p.21

COPEPODA(nauplius) Acartia sinjiensis

24

( ) p.22

24

( ) p.23

24
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( ) p.24

24

( ) p.25

25

4 6 11

25 26

8 13 27

( ) p.26

2 11 27 61

10 4

2 8 25 52

3 5 9 11

2019-2020

( ) 

2003 3,000

2011 8 2

2011 8 2013 7 2 48

24 73 165

5

210 Vol.36-No.1



- 79 - 

 1-4-20 



- 80 - 

 1-4-21 



- 81 - 

( ) 

 1-4-30

 1-4-30 

6

1

2

4

3

5

7



- 82 - 

 1-4-31

1 13 11 1 26

 1-4-31 

 1-4-30

( ) 

 1-4-32

 1-4-32 

1 RDB 
8

2 

2 , 57 3

, 5

, 12

1 NT CR

2 DD

3 VU NT NT

4 NT VU NT

5 VU EN VU VU

6 NT NT NT

7 NT NT

8 NT NT

9 NT NT NT NT

10 VU VU NT VU

11 VU NT

12 DD

13 CR

14 NT

15 EN EN EN

16 NT VU VU

17 NT

18 VU

19 VU EN EN

20 NT VU

21 NT VU EN

22 VU VU EN

23 NT

24 NT

25 VU VU VU

26 NT NT

6 71 2 3 4 5



- 83 - 

2

2015

 1-4-22

 1-4-23



- 84 - 

 1-4-22 



- 85 - 

 1-4-23 



- 86 - 

(5) 

3

 1-4-24

 1-4-33  1-4-24

13

 1-4-33 

No.

1 

2

3 

4 

5 

6 

7 

8

9 

10 

11 

12 

13 



- 87 - 

 1-4-24 

 1-4-33



- 88 - 

4-2 

(1) 

2 10 1  1-4-34

29,101 1,375

1

2 10 1  1-4-25

 1-4-35

15 15 64

65

114 100

 1-4-34 2

( ) 

(A) 

( ) 

1

( ) 

27

( ) 

B
( ) 

 2,333,406 1,117,930 2.09 2,295,638 1.6 

 143,764 63,461 2.27 146,745 -2.0 

 134,631 62,133 2.17 136,935 -1.7 

 29,101 13,959 2.08 30,179 -3.6 

)1: 2 10 1

2: ( ) ((A B)/B)×100 

2

27



- 89 - 

2 10 1

2

 1-4-25 27

 1-4-35 27

( ) ( ) 
( ) 

 2,569,376 2,263,894 113.5 

 170,191 149,215 114.1 

 141,832 141,310 100.4 

)1: 27 10 1

2: / 100 

27

28 6 1

 1-4-26  1-4-27

0% 20% 40% 60% 80% 100%

15 15 64 65



- 90 - 

28 6 1

28

 1-4-26

28 6 1

28

 1-4-27 

0% 20% 40% 60% 80% 100%

0% 20% 40% 60% 80% 100%



- 91 - 

(2) 

2 1 1  1-

4-36

83 72 87

 1-4-28

 1-4-36 

a 

 1,838,238 59,357 52,578 1,520,493 82.7 564 21,987 2,242 28,245 152,772 

 240,492 37,410 8,596 173,425 72.1  1,921 19,140 

 114,231  883 98,762 86.5 239 10  3,671 10,666 

)1: 3 1 1

2: / 100 

1-4-29

1

1

 1-4-30

 1-4-31

31 31 45

31 31



- 92 - 

 1-4-28 



- 93 - 

 1-4-29 



- 94 - 

 1-4-30 



- 95 - 

 1-4-31 



- 96 - 

1-4-32

 1-4-32 

(3) 

6 18

25

20

 1-4-33



- 97 - 

 1-4-33 



- 98 - 

(4) 

( ) 

 1-4-34

4 3 23

247

 1-4-35

 1-4-35

( ) 

27  1-4-36  1-

4-37

247 35,561 /12

48,008 /24 11,150 /12 14,607

/24 10,591 /12 14,721 /24

18,836 /12 28,443 /24

12.9 43.3



- 99 - 

 1-4-37 27

( ) ( ) ( ) 
( ) 

12  24  12  12  12  12

1 
4

 19,679 23,902 20.5 

2

2

3  48,686 61,436 12.9 

3 

23

 56,572 85,989 31.2 

4 56,234 84,351 32.0

5 56,265 88,899 36.5

6
247

31,272 43,156 13.1 0 0 0

7 35,561 48,008 13.6 0 0 0

8 23  11,150 14,607 26.8 0 0 0 

9 23 247  17,831 24,072 18.3 0 0 0 

10 247 10,591 14,721 21.5 0 0 0

11  18,836 28,443 35.1 0 0 0 

 12  7,991 10,628 43.3 0 0 0 

13  7,654  14.8 393 529 190 

14 7,348  14.4 153 533 164 

)1:12 7 7

2:

3:

27



- 100 - 

 1-4-34 



- 101 - 

 1-4-35 



- 102 - 

 1-4-36 

 1-4-37



- 103 - 

( ) 

 1-4-38

846,000 1,725,000

671,000 842,000

 1-4-38 2

 846,368 

 1,725,242 

 671,727 

 842,318 

( ) 

 1-4-39  1-4-33

 1-4-39 

 10,000 580 610 15.0 16.0 

 8,400 350 400 12.0 16.0 

 5,000 200 400 10.0 12.0 

( ) 

 1-4-40

2 29,000 2 1

 1-4-40 2

29,243 210,770,023 7,168 172,211,667 22,075 38,558,356

2



- 104 - 

(5) 

 1-4-41  1-4-37

10 1 6

1 1 1 1

6 4 7 1

 1-4-41 

1 21

 2  22 

 3 23 

 4 24 

 5 eagle HOUSE  25 

6 26

 7   27 

 8  28 

 9   29 

 10   30 

 11   31 

 12  32 

 13   33 

 14   34 

 15   35 

 16   36 

 17   37 

18 38

 19  39 

 20 

3 10 1



- 105 - 

 1-4-37(1) 

 1-4-41



- 106 - 

 1-4-37(2) 

)1:

2:  1-4-41



- 107 - 

25 214

30 6 47

4

3  1-4-42

22 20

3 5

4

 1-4-42 

3 3 3

( ) 617 +62 506 +74 8,224 +249 

( ) 736 +84 571 +79 9,639 +253 

( ) 3 -5 4 ±0 22 -20 

3

100.0 3 3 31

99.3 3 3 31

1-4-38

100 



- 108 - 

3

 1-4-38 

2 587,864 7

2  1-4-43

 1-4-43 2

385,653 20,057 9,973 124 1,343 63,298 480,448 

(80.3 ) (4.2 ) (2.1 ) (0.03 ) (0.3 ) (13.2 ) (100.0 )

25,507 1,370 533  221 3,833 31,464 

(81.1 ) (4.4 ) (1.7 ) ( ) (0.7 ) (12.2 ) (100.0 )

22,845 1,189 467  64 3,636 28,201 

(81.0 ) (4.2 ) (1.7 ) ( ) (0.2 ) (12.9 ) (100.0 )

)1:

)2:

)3:

3



- 109 - 

(6) 

( ) 

a p.28

5 91

8 6

b p.30

c p.31

D

C 3 B

C

A

d p.39

e p.40

11 105

( ) 

a 

43 97



- 110 - 

b p.41

43 98

17 1

6 1

c p.45

51 64

16 1

d p.48

46 91

22

13

4

15 412

e p.50

45 138

46 35

3 3

47 4

PCB

211

45 136

COD



- 111 - 

f 

31

146

6cm2

g 

14 53

3,000 2 900

2

30

500 2 3,000 2

45 139

p.54

h 

i 

16 6 16 110

19 3



- 112 - 

j 

25 201

52 58

k 

17 39 1

300 2

10 1.5

l 

(a)

15 557

CASBEE

2,000 2

(b)

24 184

800k

( ) 

45 137

4 46

( ) 



- 113 - 

22 23

23

12 104

4

14

( ) 

32 161

43 7

( ) 

47 85

48 3

( ) 

48 72

( ) 

14

88

( ) 

30 29

( ) 

33 30

( ) 

44

57



- 114 - 

( ) 

 1-4-39

36 2

1 2

( ) 

43 100

( ) 

39 167

18

( ) 

31 101



- 115 - 

 1-4-39 



- 116 - 

(7) 

24 3

7

23 32 10

7 1

9 8

14 9 2 20 3 3 26

5 4 3 2

5 5

3 2021 12 2030

11 8

18 7 2 23 12 3

3 9 SDGs 4

4  1-4-44

3 2021 12 2030 10



- 117 - 

 1-4-44 4

2030

[ ] 
1.
2.
3.

[ ] 
1.
2.
3.
4.
5.

[ ] 1.

2.
3.

[ ] 
1.
2.
3.
4.

[ ] 
1.
2.

27 12  1-4-45

1-2-3 p.6

 1-4-45 



- 118 - 

2050

19 2

21 3

2050

2012 2025 2050

2050

2025 2

2050

2050

21 11

2050

8 2020 25 1990

21 2050

2050

10

23 12

2030

2 2018-

2030 30 3 2030 2013

27 14

1,172 t/

2050

2050 22 3

1 

2 

3 4 

4



- 119 - 

6 6

12 8

7 112

28 3

5

42 6

5

3 7



- 120 - 

5-1

1-5-1

1-5-1 

5-2 

1-5-1

1-5-2

1-5-3

1-5-4

15



- 121 - 

- -

- -

- - -

- - -

- - - -

- - -

- - -

- - -

- - -

- - - -

- - -

- - -

- - -

- - -

- - - -

- - -

- - - -

- - - -

- - - -

- - - -

- - -

- - -

- -

- -

- -

- - - -

- - -

- - - -

- -

- - - -

- -

- - - -

1-5-2 



- 122 - 

1-5-3 



- 123 - 

1-5-4 




