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N P COD

2001 124

2-4 3

2-4

2001 2005

2005 COD 2000

10

20

2006 2010

2010

COD 2005

10 15 20

2011 2015

2001 124

(2)

2001 10 1 2004

2-5

29



2-5 2004

13

96.12 / 25 2

9

26 59

39.7 6.88

17.3

2002 4 4

2001 1.9 610 km2 2002

600 km2 2001 4,000 km2 3,400 km2

2004 2004

1996 2005

2005

30



21 21

9 1996 5 21

11

21 11

17

2006 3 P.21 25

21 11

1

2

3

31



4

5

6

7

8

21

9

10

11

32



1995

7

2000 11% 13%

2-6

2-6

1990 50% 10% 40%

2000 30% 20% 50%

2020 20% 30% 50%

1995

4

2-7

33



2-7

17 2006 3

2003

2001 2010

6

2005

GDP 4% 2010 5%

2000 GDP 2.6%

34



(1)

1958

1960

1979 1996

21

(2)

(3)

1)

35



36

ISO14000

2)

3)

1999 2006

4)



1996 5 15 8

19

2-8 1996 6 7

2-8

200

1992 2 25 2

17 P.26

1972

1984

2-9

37



2-9

1972

1973 1

1974

1978 11 3

1979 5 11

1982 98 93 99 04

2

1984

1996

1986 1996 8

1989

1996 04 05

2001

2002

2003

2004

2005 2004

2006

2007

17

1964 1996

21 2003

2-10

38



2-10

1958

1964

2001 9

1983

2

1985

1986 2000 10

1988

1989

1990

1992

1995

1996

21

1998

2000 1999

2001

2002

2003

2005

2006

17

39



40



2

1)

1958

1964

1998

2)

3-1 3-2

41



3-1

URL http://www.soa.gov.cn/hyjww/jggk/A0201index_1.htm

42



3-2

URL http://hyyyyj.dl.gov.cn/intro/jjsz.jsp

1999 1

3 10 46

142

43



1)

SEPA State

Environmental Protection Administration of China

1974

1982

1984

1988

1998 3

2)

3-3

44



3-3

URL http://www.zhb.gov.cn/dept/index.htm

1)

1998 10

45



2)

3-4

3-4

URL http://www.moc.gov.cn/zhuzhan/zuzhijigou/

1)

46



2)

3-5

3-5

URLhttp://www.agri.gov.cn/nyb/jgzz/t20040528_207683.htm

47



3-1

3-1

 “ No.326

2006 9 ” 17

2006 3

5

3-2

48



3-2

4

5

49



2001 10

7

2007 10

2005 10

50



6

(1)

1979

1989 12 26 11

4-1

6 47

4-1

51



(2)

7

(3)

21

(4)

52



(1)

1982 8 23

1999 12 25 2000 4 1

53



10 98

10 95

6

1994

1996 1998

1990

1990

1995

1997

(2)

1)

1

2)

1

54



1

5

(3)

8

12 43

44

6 7

10

9 11

11

12 13

14

( 18 ) 19

66

(4)

95 -9

95 -10

2)

29 30 32

55



3)

33 41

33

34

35

36

37

38 39

40

41

(4)

4-2

4-2

1983

1983

1985

1988

1990

56



1990

1)

1990

31

38

11

57



12

40

31

13

18

13

14

15

42

45

58



9

1972

1985

55 61

1985

4-3

4-3

4

57

3 11

55

59



33

33

2)

2

5

6

7

3)

60



4)

1983

5)

1983

(1)

1995 10 30 16

1996 4 1

4-4 4-5 4-6

4-4

2002

2003

2004

1996

1996

1998

1999

2001

2005

2005

2000

2001

2003

61



4-5

4-6

GB16487 1996

GB16889 1997

GB18597 2001

GB18484 2001

GB18598 2001

GB18599 2001

GB18485 2001

GB/T18733 2002

GB19855 2005

2003 5 6

2004 12 29

13

2005 4 1

(2)

5

62



56

33

2

17

3

22

68

4

19 20

63



19

20

49

5

40

5 5

200

42

6

28

1

10

64



7

47

1997 4

1997 7

1997 12

8

46

5 5

1

10

9

65



55

10

37

2001 6

11

18 2002 27

30%

66



18 1

18 2

(3)

2

17

51

52

57

(1)

1984 5 11 5

11 1 1996

67



4-7

4-7

1988 3 20

1989 7 10

1988 5 9

1997 4 15

4-8

GB/T18921-2002

GB/T18920-2002

GB/T18919-2002

GB3838-2002

GB11607-1989

GB5084.-1992

GB8978-1996

GB18918-2002

GB3544-2001

GB4278-1992

GB13457-1992

GB13458-2001

GB13456-1996

GB14470.1-2002

GB15580-1995

GB15581-1995

GB3552-1983

68



(2)

(3)

4

4-9

69



(4)

1)

2)

70



1995 8

14

10

3)

19 1

14

71



19 2

(5)

2

32

33

34

2002 6 29 2003

1 1

72



(1)

2002 10 28 2003 9 1

4-10 16

(2)

42

7

5 1 6.667

73



74



75

(1)

1993

8

2001

2001 10 2002 1 1

8 54

(2)

2

(3)



76

(4)

1)

3

15 50

4-11

4-11

1.  15 

2.  20 

3.  25 

4.  30 

5.  40 

6.  50 

25

2)



77

2002 8 22

2001 2005

2006 2010

4-12 10

4-13



4-12

1

2

3

4

5

6

7

8

9

10

NPEC

4-13

78



79



2002 12

3)

(5)

a)

b)

80



c)

d)

1 20

30

15

e)

30

2

81



(6)

2002

4-1 62.5 km2 2007

129.9 km2 4

62.5

78.3

95.2 95.2

112.5

129.9

21,174

26,902

32,047 31,979

39,395 40,220

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

2002 2003 2004 2005 2006 2007

0

50

100

150

200

km2

( ( km
2

4-1

2002 2007

4-2 84%

0.1% 2007

1,104km

4-3

2007 29.6 414.4

85%

82



754

2,117

2,285

1,035 1,069 1,104

0

500

1,000

1,500

2,000

2,500

200
2

200
3

200
4

200
5

200
6

200
7

km
2

84.2%

4.9%

0.6%

1.0%

4.2%0.1%
1.4%

3.1%

0.5%

2007

129.9 km
2

4-2 2007

43,266

105,214

157,475

295,868

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

2004 2005 2006 2007

(

(

0.4%

2.6%

85.0%

8.0%
1.8%

1.8%

0.2%

0.1%

0.0%

2007

29.6

4-3 2007

4-2 4-3 2002 2007

2004

83



6 50 1986 2000 2004

7 53 1986 1996

3

2

16

32

84



2007 10

2007

4.4

5.

(1)

(2)

2000 5 29

85



(1)

(2)

1)

2006

2007

50

NOAA National

Oceanic and Atmospheric Administration

2)

86



3)

NEUSTON NET

4

(3)

30

E-mail

87



2

pH

” ”

88



(1) 11

11 5-1 11

5.7 t 42.5% 11

1.6 t

110.5 t 42.2 t

2005 604.7 t

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

t)

5-1 2005

2006

89



(2)

11

1,159 t

5-2 2005

2005

5-5

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

2,000

t

2006

5-3 5-4

2004

90



5-4 5-5

5-3 5-4 5-5 2006 2005

5-3

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

69%

112%

97%

75%

89%

80%

100%

120%

0%

20%

40%

60%

0

10,000

20,000

30,000

40,000

50,000

60,000

t

91



(3)

2000 5 29

2001 12

17

1)

2)

3)

92



4)

5000kJ kg

85

40

5)

0 2

6)

93



55 5 7

(1

1985

9

16

17

)

7

94



(2

7

5-1 2005

8

)

12

(1)

5-1

t/ t t t

 42 4,762,000 117,833 105,473 256

 9 1,623,000 30,061 22,920 507

 8 1,300,000 41,041 32,058 184

95



 7 914,600 25,391 24,549 88

 11 1,827,000 53,097 52,146

 5 505,000 10,872 10,746 20

 5 1,120,000 29,669 27,585 4,900

 7 353,000 10,345 9,850 349

 10 710,000 12,862 6,223 713

 1 300,000 7,551 7,273

 1 103,900 4,376 4,345

 106 13,518,500 343,098 303,168 7,017

 6 430,000 12,441 11,561 680

 8 431,000 10,189 8,642 383

 559 42,554,089 1,060,897 888,178 48,924

2006

(2)

2003 5 29

1)

2)

1 2

2

2

96



20 m3

0  m3 AB

m3

SBR

10 2 SBR

10

AB

97



(1)

1997

5-2 5-3 5-4

5-2

 565.3 2,152 38,070 8.5 46.3 45.2

 698.6 2,084 29,834 6.1 43.5 50.5

 4,221 8,009 18,974 11.0 49.4 39.6

2005 2006

5-3 1

t % t % t % %

 --- 100 225 75 4,2769 98 74.5

 --- 100 475 69 6,307 96 71.0

768 50 10,242 42 105,072 95 44.3

2006 2006

98



5-4 2

174.5 28.5 14.3 2.0 13.8 

133.9 7.4 42.1 1.1 23.5

 1,204.4 129.0 75.0 25.6 142.2

2006 2006 2005

(2

10

2 3

2)

5

4

)

1)

40

3

5-

99



5-5

(3)

1)

2004

2007 5 25

2007

8 1

7 1

10 31

2)

100



80

14

5-1

5-1

3)

7

101



11 5 2006 2010

90

(4)

1)

10

100

3)

2)

102



(5

56

2005 457 96

100

4. 93% 3.9 t

(6

)

700m

2005

3 t

4.1 t

)

4

103



NPO

3

(7)

COD

COD

(8) NPO

NPO 2003 6

1)

4

3

104





4)

106



(1

ha 80

1994 1,000 1.5

1

1 20

2006

658 2

5-6

)

909km

26,000km2

10

 647.78 2,012.5 31,067 9.8 59.5 30.7

 597.44 1,876.6 31,411 7.2 46.0 46.8

 9,248 18,516.9 20,023 10.6 57.4 32.0

2005 2006

5-7 1

t % t % t % %

 --- 94.3 1,246 89 6,881 98 69.3

 --- 100 874 97 5,255 99 61.7

1,046.5 58.2 9,175 95 139,071 98 55.4

2006 2006

107



5-8 2

54.4 46.0 33.8 4.3 6.3

91.7 34.3 28.7 9.8 5.4

 1,466.2 238.8 156.6 93.6 248.7

2006 2006 2005

(2

62

)

1)

6 6

2)

4

108



3)

1)

2001

2003

95.8

2010

1997

(3)

98

2005 300

109



2010

2015

2)

4 4,000

1 3

350 21

1,000

110



b)

4

a)

H

25

6

7

111



112

1990

3)

1996

1

20

2005 6,881 t

39% 2,702 t

6,774

a

200

b

400



(4

647 2,000 /

ISO1400

ISO14000

)

1)

2)

5-9

5-9

113



(5)

2004

5-3

5-3

3)

2003 SARS

1

1,800t

2001

114



20

4,545 2007 6

2003

(6

06 118 118

2

2005 447

92

6

2007

)

4 1,826km2

7%

115



116

(7)



117 

6-1

6-1

km2  9,596.9 377.8 

km  32.0 34.8 

EEZ

km2

964 3,000 *1 4,470 

2002 1 1

2000 4 1

2007 7 20

21 

1996

China Ocean Agenda21

2008 3

SOA State 

Oceanic Administration



118 

MPAs

72 20 52

139

1

2006

2002

50m 

 3

2007

NPEC

NGO

21

*1

300 km2



119 

1977

1990

2

1999

5

4



120

1980

1,064 3,000

2005

6 10



121

2000 17

2006

1964 SOA

1988

1993

1998

2007

2003



122

NOWPAP 2006

MALITA

2007

1

COD



123

2007 25

1992

1996





1  ··························································································· -1- 

2  ··················································································· -2- 

3  ········································· -3- 

4  ················································ -7- 

5  ············································ -15- 

6  ··········································································· -16- 

7  ··············································································· -17- 

8  ······················································································· -18- 

9 21  ····································································· -20- 









 3

(1)

1953 11 1 10

3-1

11 5

3-1 5 1 10

4 1971 1975

8 1991 1995

1980 GNP

1949 1952 1963 1965

9 1996 2000

10 2001 2005

6 1981 1985

7 1986 1990

3 1966 1970

5 1976 1980

1 1953 1957

2 1958 1962



(2)

1)

9 5

1996 8

2)

10 5 2001 2005

2005

3-2

3-3 3-4

3-2

1996

1995 2000 2000

 4



102000

2000 20

V

2002

3-3

2000 70%

GDP 1%

2005

45% 60%

 5



2005 COD

2002

3-4

2000 2005 2005

1. t  1,995 1,800 2,549 27.8%

1,316 1,053 1,354 2.9%

2. t  1,165 1,100 1,183 1.5%

3. 92 900 911 -16.6%t 1,0

4. COD t  1,445 1,300 1,414 -2.1%

5. t  3,189 2,900 1,655 -48.1%

6. %  60 75

7. t  1,613 2,168 34.5%1,450

8. t 953 850 949 -0.5%

9. COD t -21.3%705 650 555

10. 51.8 50 56.1 4.3%

%

11. 50 54 17.5%36.5

%

1 %2. 34.3 45 52.0 17.7%

13. 28.1 35 33 4.9%

%

14. 9.9 13 15 5.1%

%

 6



(1)

mg/L

No

4-1

1

1

2

2 pH 6 9

3 90%

7.5 6 5 3 2

4 2 4 6 10 15

5 COD 15 15 20 30 40

6 BOD5 3 3 4 6 10

7 0.15 0.5 0 1.

NH3-N

1. 5 2.0

8 TP  0.02

0.01

0.1

.025

2

0

0.

0.05

0.3

0.1

0.4

0.2

9 N 0.2 0.5 1.0 1.5 2.0

1 0.01 1.0 1.0 1.0 1.00

11 0.05 1.0 1.0 02. 2.0

1 1.0 1.0 1.0 1.5 1.52 F

13 0.01 0.01 010. 0.02 0.02

14  0.05 0.05 0.05 10. 0.1

15  0.00005 00005 0001 10. 0. 0.00 0.001

1 0.001 0.005 0.005 0.005 0.016

17 6 0.01 0.05 05 50. 0.0 0.1

1 0.01 0.01 0.05 0.05 0.18

19 0.005 0.05 0.2 0.2 0.2

20  0.002 0.002 0.005 0.01 0.1

21  0.05 0.05 0.05 0.5 1.0

22 0.2 0.2 0.2 0.3 0.3

23 0.05 0.1 0.2 0.5 1.0

24 /L 200 2,000 10,000 20,000 40,000

ppm 2002 6 1

 7



(2)

4-2 mg/L13

1  0.05 

2

3  0.1 

4  1.5 

5 0.5

6 0.5

7  1.0 

8 1.0

9 3.4 (a)  0.00003

10  0.005

11  0.5 

12 1Bq/L

13 10Bq/L

 8



(3) 1998 1 1

5-3 mg/L

1 pH  6 9 96 9 6

2 50 80 

70 300

70 400

70 800

20 30 

3 SS

70 400150

20 60 600

20 600100

20 30 

4

BOD5

20 30 300

100 200 1000

100 300 1000

60 120 500

60 120

5

CODCr

100 150 500

6 5 10 20

7 10 15 100

8 0.5 0.5 2.0

 9



9 0.5 0.5 1.0

10 1.0 1.0 1.0

15 50 11

15 25

10 15 20

0.5mg/L

10 20 30

12

10 10 20

13 P 0.5 1.0

14 1.0 2.0 5.0

15 1.0 2.0 5.0

16 2.0 3.0 5.0

17

LAS

5.0 10 20

18 0.5 1.0 2.0

19 2.0 5.0 5.0

2.0 5.0 5.020

2.0 5.0 5.0

21 1.0 2.0 3.0

22 3.0 3.0 6.0

23 0.1 0.1 0.3

24 P 0.5 0.5

25 1.0 2.0

26 1.0 2.0

27 1.0 2.0

28 5.0 10

 10



29 5.0 8.0 10

30

AOX Cl

1.0 5.0 8.0

31 0.3 0.6 1.0

32 0.03 0.06 0.5

33 0.3 0.6 1.0

34 0.1 0.2 0.5

35 0.1 0.2 0.5

36 0.1 0.2 0.5

37 0.4 0.6 1.0

38 o 0.4 0.6 1.0

39 p 0.4 0.6 1.0

40 m 0.4 0.6 1.0

41 0.2 0.4 1.0

42 o 0.4 0.6 1.0

43 0.4 0.6 1.0p

44 p 0.5 1.0 5.0

45 2.4 0.5 1.0 5.0

46 0.3 0.4 1.0

47 m 0.2 0.50.1

48 2.4 0.8 1.00.6

 11



49 2.4.6 0.8 1.00.6

50 0.2 0.4 2.0

51 0.3 0.6 2.0

52 2.0 5.0 5.0

53 0.1 0.2 0.5

*a 500 /L 1000 /L 5000 /L54

10 50 100 /L0 /L 0 /L 0

*a >3 >20.5

*b 1.5h 1.5h

55

>6.5 >50.5

*b 1.5h 1.5h

20 40

20 60

56 TOC

20 30

*a

*b50

 12



(4)

4-4

” GB3097-1997”

2 3 4

2

100mg/L 150mg/L

4

5

6

9 6 5 4 3

10 COD 2 3 4 5

11 BOD 1 3 4 5

0.3 0.4 0.5

13 N

14 0.045

15 Hg 0.0005

16 Cd 0.005

0.02 0.03

21 0.005 0.01

22 0.02 0.05 0.1 0.5

23 0.01 0.05

24 0.005 0.01 0.02 0.05

25 0.1 0.2

26 0.02 0.05 0.1 0.25

27 0.01 0.05

28 0.3 0.5

29 BHC 0.001 0.002 0.003 0.005

30 DDT 0.00005

31 0.0005

32 0.0005

33

34 LAS µg/L 0.03

35 Co60

Sr90

Rn105

Bq/L Cs134

Cs137

0.02

0.005

0.005

000 /L

2,000 /L 140

1

8.8

0.001

0.001

0.05

0.05

0.02

0.2

0.6

0.7

/L

0.0025

0.1

0.03

4

0.05

0.0001

mg/L

NO.

17 0.001 0.005 0.01 0.05

18 0.005 0.01 0.02 0.05

19 0.05 0.1 0.2 0.5

20

1

1

3

7

8 pH

12 0.2

0.015

0.00005

0.001

0.03

0.0002

10,

700 /L

/L

2

7.8 8.5

4

6.8

0.2pH 0.5pH

0.01

10mg

 13



1.3

4-4

4-4

1

2

3

4

4

2006

COD

COD

COD HY003-91

K0102
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5-1

10 95

5-1

6 6
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