
 

 
1



 

 
2



 

 
1

111 5

47 64 111

 

1661.4m
3
/s 26

30 13 2362

2536.3m
3
/s 58 30

37 3646.79

3 4

2010

2016 12

2017 48

47  

1

 



 

 
2

47 786km

45 2

25

12 18

 

 



 

 
3

 

 

 



 

 
I



 

 
II



 

 
III

 .......................................................................................... 323

 



 

 
IV

 



 1

1.1  

 

1

 

2

 

3

 

4

 

5

 



 2

6

 

1.2  

1.2.1  

1 2015 1  

2 2018 12 29  

3 2016 7 2  

4 2016 7 2  

5 2017 6 27  

6 2018 10 26  

7 2018 12 29  

8 2016 11 7  

9 2011 3 1  

10 2004 8  

11 2018 10 26  

12 2019 1 1  

13 2017 10 1  

14 2017 3 1  

15 2017 10 7  

16 2016 2 6  

17 2013 12 7  

18 2017 10 7  

19 2010

63  

20 2016 11 1  

21 2018 3 1  

22 2006 7  



 3

23

1987 61  

1.2.2  

 

1 2019 1 1  

2 2007 469 2007 11 20

 

3 2015

57  

4 89 201 2010 12

22  

5 [2011] 1 2016 5

30  

5 7 2003 2  

6 33 2015

6 1  

7 2018

4 28  

8

2013  86  

9 2012 98  

10 2015 10 1  

1.2.3  

1 2010 46   

2 2011-2030 2011 167  

3 2013 34  



 4

4 2008 63  

5  2015 61

 

6 2014 12  

7 2004  

8 2013 3  

9 2004  

10 2011-2020  

11 2017 9  

12 2017 9  

13 2010  

1.2.4  

1   HJ/T2.1-2016  

2   HJ/T88-2003  

3   HJ/T2.2-2018  

4   HJ 2.3-2018  

5   HJ/T2.4-2009  

6   HJ/T19-2011  

7   HJ610-2016)  

8   HJ964-2018)  

9 HJ 169-2018  

10 SL50433-2008  

11 SL359-2006  

12   GB15618-2018  

13 HJ/T91-2002  

14 HJ/T 164-2004  

15  HJ 710.1-2014  
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16  HJ 710.7-2014  

17  HJ 710.8-2014  

18 DB43/T 432-2009  

19  

20 2006 3  

1.2.5  

1

2017 48 2  

2  

3

2018 364 3  

4

2018 191 4  

5

2018 81 5  

1.3  

1  

1.3-1  

  

   

   

 

 
 

 

  

2  
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2011-2030

1.3-2  

 

    

     

(km)  

1 

 

 

 

  110.0

   58.2

2 
 

   134.6

   99.7

3 

 

 

 

  118.0

  87.3

   82.2

   86.6

4     46.0

3  

GB/T14848—2017  

4  

0 1 2  

1.4  

1.4-1 1.4-2  
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GB3838 2002

 

pH / 6 9 

DO mg/L 5 

CODCr mg/L 20 

BOD5 mg/L 4 

 mg/L 1.0 

 mg/L 0.05 

 

GB3095 2012

 

TSP  mg/m
3
 0.12 

NO2 
 mg/m

3
 0.08 

mg/m
3
 0.20 

SO2 
 mg/m

3
 0.05 

mg/m
3
 0.15 

GB3095-2012

 

TSP  mg/m
3
 0.30 

NO2 
 mg/m

3
 0.08 

mg/m
3
 0.20 

SO2 
 mg/m

3
 0.15 

mg/m
3
 0.50 

 

 

GB3096-2008 0  
LAeq 

dB(A) 50 

dB(A) 40 

 

GB3096-2008 1  
LAeq 

dB(A) 55 

dB(A) 45 

 

GB3096-2008 2  

LAeq 

dB(A) 60 

dB(A) 50 

 

 

GB/T14848-2017  

 

 mg/L 1 

 mg/L 0.05 

 mg/L 250 

 mg/L 20 

 mg/L 0.02 

 mg/L 250 

 mg/L 1 

 mg/L 0.05 

 mg/L 0.2 

 mg/L 3 
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 mg/L 1000 

 mg/L 450 

 mg/kg 1.0 

 mg/kg 25 

 mg/kg 350 

 mg/kg 250 

 

 

pH  pH 5.5
5.5

pH 6.5 

6.5< 

pH 7.5 
pH>7.5

 mg/kg 0.3 0.3 0.3 0.6 

 mg/kg 1.3 1.8 2.4 3.4 

 mg/kg 40 40 30 25 

 mg/kg 70 90 120 170 

 mg/kg 150 150 200 250 

 mg/kg 50 50 100 100 

 mg/kg 60 70 100 190 

 mg/kg 200 200 250 300 

 mg/kg 0.10 

 mg/kg 0.10 

 

 mg/kg 1.5 2.0 3.0 4.0 

 mg/kg 2.0 2.5 4.0 6.0 

 mg/kg 200 150 120 100 

 mg/kg 400 500 700 1000 

 mg/kg 800 850 1000 1300 

     

 

GB8978-1996 4

 

pH / 6 9 

CODCr mg/L 100 

BOD5 mg/L 20 

 mg/L 15 

 mg/L 5 

SS mg/L 70 

3

pH / 6 9 

CODCr mg/L 50 

BOD5 mg/L 10 

 mg/L 5 



 9

DB37/3416.1-2018  mg/L 4 

SS mg/L 20 

1

DB37/3416.1 2018

pH / 6 9 

CODCr mg/L 60 

BOD5 mg/L 20 

 mg/L 10 

 mg/L 5 

SS mg/L 30 

4

DB37/3416.4-2018

 

pH / 6 9 

CODCr mg/L 60 

BOD5 mg/L 20 

 mg/L 10 

 mg/L 5 

SS mg/L 30 

 

GB16297 1996 2

 

SO2 

 

mg/m
3
 0.4 

NOX mg/m
3
 0.12 

 mg/m
3
 1.0 

DB37/2376-2013

 

SO2 

 

mg/m
3
 200 

NOX mg/m
3
 300 

 mg/m
3
 30 

 

GB12523-2011
 

dB(A) 70 

dB(A) 55 

GB12348-2008

0  
dB(A) 50 

dB(A) 40 

1  
dB(A) 55 

dB(A) 45 

2  
dB(A) 60 

dB(A) 50 

 

GB18599-2001  

/ / / 

1.5  
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1.5.1  

47

0.93km
2

0.0049 0.1125km
2

HJ/T19 2011

 

1.5.2  

 

 HJ 2.3-2018
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1.5.3  

 

47 2491.53

— HJ 610-2016

 

1.5.4  

— HJ2.4-2009 1.5-2  

    

 0  >5  

 1 2  3 5  

 3 4  <3  

 
1

 

— HJ2.4-2009

 

1.5.5  

 

HJ/T2.2 2018

 



 12

1.5.6  

 HJ964-2018

4m

1.8 4g/kg pH 7.8~8.9

 

1.5-3          

 
 

   

 
a>25

<15m >4g/kg  
pH 4.5 pH 9.0 

 

>2.5

1.5m 1.8< 2.5

<1.8m >2.5

<1.5m 2 g/kg<

4 g/kg  

4.5<pH 5.5 
8.5

pH<9.0 

  5.5<pH<8.5 

 a E601   

  

1.5-4

1.5-4           

 

 

   

    

    

   - 

  

1.6  

1.6.1  
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1.6.2  

1.6-1  

   

 

 

 

 

1. 786km

1km

 

2. 

1km  

 

1. 786km

 

2. 

500m 1km  

 
 

 

786km

 

 
 

 

1. 

500m 1km  

2. 500m 1km

 

  

200m

200m

200m  

  
200m

200m 200m

1.7  

1.7.1  
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1  

 

 

 

2  

 

 

3  

GB3096-2008 2

GB3096-2008 1  

 

4  

GB3095-2012  
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1.7.2  

4

1 2

2~ 4  

1  

1.7-1  

 

  

 
 

  

 

 
2008 

 
1993  

 
1993  

 
1992 

 
1988 

 

 
2004 

 1975 20m

 1970 60m

 
2007  1990 50m

 

 
2007 

 1975 
 

 1970/2014
 

 
2013 

 1990 

  1988 

 1992 
 

 1994 
 

  
2007 

 1995 
 

 1975  



 

 16

2  

18

1.7-2  

  
 

 
 

 

m  
 

1 

 

   80  

2 
 

  45  

3   156  

4 

 

  145  

5   59  

6   131  

7   100  

8   70  

9   120  

10 

 

   120  

11 
 

  161  

12   172  

13    136  

14 
 

  72  

15   180  

16    143  

17    104  

18    103  

1.8  

1 47 786km

45 2 14

33  

2 47

 

3

18 12  



 

 17

4  25

 

5 2 1

2  

1.9  

 

1  

 

2  

 

3  

 

4  

 

1.10  



 

 18

1.10-1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1  

2  

3  

 
 

 



 

 19

2.1  

2.1.1  

47 18

29

12

1  

2.1.2  

45 2

2.3 km
2

786km

3 4 6m

 

160 2514km
2

1  

2.1-1  

 

 

 

 

 



 

 20

2.1-1

2.2  

1.



 

 21

 

 

 

 

 

 

 

 

1000 2009-2020

32 17.7% 3.7

1432 23.2% 28.9%

1000 2009-2020

164.5 32.9%



 

 22

 

 

111 6008.79

47 2491.53 47

3~6

 

2.

47 45

2 47

7  

47

 

 

3.



 

 23

 

47

56.5%  

 

4.

 



 

 24

2009

2500m

30m
3
/s

2.3  

2.3.1  

47

3~6

47

45 2 7

2.4-1

 

 



 

 25

   /   
 m3/s  m3/s  

 

 

1 
 

 1975 25+330  3.6 20 0  

2  1970/2014   366.5 210 47.5  

3 

 

 1977 86+620 85 100 4.2  

4  1995 17-18   19 40 0  

5  1972 68+800  10 10 0  

6 

 

 1988 100+500  58.16 25 4.74  

7  1979 156+377  10 10 3.2  

8  1958/2005 166+450  141 70 9.51  

9  1985 1+410  20 10 1.76  

10  1979 31+550  5 10 2.45  

11 

 

 1984 65+870  83 50 3.9  

12  1995 98+502  13.28 10 2.95  

13  1988 123+170  20 15 5.99  

14  1994 140+275  10 10 0.86  

15  1984 147+040  7 15 1.37  

16  1987 154+650  
10.35 

30 4.54  

17  1994 13-14   30 3  

18  1989 166+340  10 10 2.91  

19 

 

 1990 181+739  72 50 4.5  

20  1990 207+337  15 15 3.5  

21  1987 265+240  50 50 23.3  



 

 26

   /   
 m3/s  m3/s  

 

 

22  1992 300+642  41.62 30 8.5  

23   1966/2000 337+127  31 45 27.6  

24 

 

 1987 4+051  74 50 18.5  

25  1983 8+040  508 240 74.4  

26  1984 37+350  33 25 9  

27 

 

 1986 77+639  15 15 9.6  

28  1990 105+261  15 15 7  

29  1986 123+210  230 100 62  

30 

 

 1970 7   10 50   

31  1995 131+680  30 15 10.1  

32  1998 49+300  30.72 15 10.9  

33  1996 164+755  20.6 15 9.9  

34 
 

 1984 119+902  32.7 27.8 9  

35  1980 154+865  30.7 37.5 27.8  

36 

 

 1991 95+300  20 15 7.9  

37  1998 224+485  10.3 10 3.5  

38  1983 235+016  35 20 7.4  

39  1987 244+764  9 6 1.5  

40  1994 253+690  110 60 33.4  

41  1987 256+387  35 25 9.5  

42  1979 264+498  20 15 4.8  

43   1996 216+181  60 30 16.1  



 

 27

   /   
 m3/s  m3/s  

 

 

44  1982 235+450  22 10 0  

45  2000 246+500  12 20 2  

46  1990 3+000  15 15 0  

47  1993 0+900  32 30  0  

    2491.53     



 

 28

2.3.2  

2.3-2  

m
3
/s

 

25+330 20 1 

210 1 

86+620 100 1 

17-18 40 3 

68+800 10 1 

100+500 25 1 

156+377 10 1 

166+450 70 1 

1+410 10 1 

31+550 10 1 

65+870 50 1 

98+502 10 1 

123+170 15 1 

140+275 10 1 

147+040 15 1 

154+650 30 1 

13-14 30 3 

166+340 10 1 

181+739 50 1 

207+337 15 1 

265+240 50 1 

300+642 30 1 

337+127 45 1 

4+051 50 1 

8+040 240 1 

37+350 25 1 

77+639 15 1 

105+261 15 1 

123+210 100 1 
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7 50 1 

131+680 15 1 

49+300 15 1 

164+755 15 1 

119+902 27.8 1 

154+865 37.5 1 

95+300 15 1 

224+485 10 1 

235+016 20 1 

244+764 6 1 

253+690 60 1 

256+387 25 1 

264+498 15 1 

216+181 30 1 

235+450 10 1 

246+500 20 1 

3+000 15 2 

0+900 30 1 

2.3.3  

 

5

15% 10% 9.2%

1.15% 3.33%

 

2.4  

2.4.1  

45

200m 280m

2.4-1  



 

 30

  25+330  

 

86+620  

17-18  

68+800  

100+500  

  156+377  

  166+450  

1+410  

31+550  

65+870  

98+502  

  123+170  

  140+275  

  147+040  

  154+650  

13-14  

  166+340  

181+739  

207+337  

265+240  

300+642  

337+127  

4+051  

8+040  

37+350  

77+639  

105+261  

123+210  

7  

131+680  

49+300  

164+755  

119+902  

154+865  
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95+300  

224+485  

235+016  

244+764  

253+690  

256+387  

264+498  

216+181  

235+450  

246+500  

3+000  

0+900  

2.4.2  

 

 

 

 

2.4-1  



 

 32

 

5  

2.4.3  

 

1.

47 22

 

1977 10 86+620

8250m 5 100m
3
/s

600m
3
/s 2.4-2  

 

 

 

 

 

 
 

 



 

 33

100m 0 15m 15 30m 30 100m

2.4-3  

2.

47 25

 

1

1988 123+170

3m×2.8m × 48.09m

15m
3
/s 423m

3
/s 50.39m 58.09m

59.09m 2.4-4  
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2

75.00m 12.00m

63m

2.4-5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 35

2

 

17 18

40m
3
/s 2.8m 2.8m 1m

2.4-6  

17 18 15m

2.4-7  
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2.4.4  

1.

1

1

1  

2.

47

 



 

 37

2.5  

2.5.1  

 

75.67km 39.78km 33.43km

2.46km 2.5-1  



 

 38

1   6.0  0.2 0.2 

2   6.0  0.2 0.2 

3   6.0  0.6 0.6 

6.0 1.0 1 

  6.0  0.9 0.9 

1  1  6.0  0.2 0.2 

2  2  6.0  0.2 0.2 

3   6.0  0.2 0.2 

1   6.0  0.3 0.2 0.5 

2   6.0  0.2 0.2 

3   6.0  0.9 0.9 

1   6.0  0.1 0.1 0.2 

2   6.0  0.1 0.2 0.3 

3   6.0  0.3 0.3 

  6.0  0.22 0.22 

  6.0  0.34 0.34 

  6.0  0.18 0.18 

  6.0  0.54 0.54 

  6.0  1.00 1 

  6.0  0.22 0.22 

  6.0  1.00 1 
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  6.0  0.56 0.56 

  6.0  1.00 1 

  6.0  0.73 0.73 

  6.0  0.40 0.4 

  6.0  1.08 1.08 

  6.0  1.00 1 

  6.0  0.7 0.7 

  6.0  1.00 1 

  6.0  0.72 0.72 

  6.0  1.00 1 

  6.0  0.45 0.45 

  6.0  1.00 1 

  6.0  0.40 0.4 

  6.0  0.38 0.38 

  6.0  1.00 1 

  6.0  0.22 0.22 

  6.0  1.00 1 

  6.0  1.00 1 

  6.0  0.35 0.35 

  6.0  1.00 1 

  6.0  0.18 0.18 

1   6.0  0.2 0.2 

2   6.0  0.2 0.2 

  6.0  3.0 3 
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1   6.0  0.2 0.2 

2   6.0  0.4 0.4 

  6.0  5.0 5 

1   6.0  0.1 0.1 

2   6.0  0.2 0.2 

  6.0  2.0 2 

1   6.0  0.1 0.1 

2   6.0  0.3 0.3 

3   6.0  0.2 0.2 0.4 

  6.0  4.0 4 

1   6.0  0.3 0.3 

2  1  6.0  0.2 0.2 

3  2  6.0  0.1 0.1 

4   6.0  0.1 0.1 

5   6.0  0.2 0.2 

  6.0  1.3 1.3 

1   6.0  0.2 0.2 

2   6.0  0.2 0.2 

3   6.0  0.1 0.1 

  6.0  1.5 1.5 

1   6.0  0.2 0.2 

2   6.0  0.1 0.1 

3   6.0  0.4 0.4 

4   6.0  0.2 0.2 
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5   6.0  0.2 0.2 

  6.0  1.6 1.6 

1   6.0  0.2 0.2 

2   6.0  0.3 0.3 

3  2  6.0  0.1 0.1 

4   6.0  0.2 0.2 

  6.0  1.5 1.5 

QH1  QH1  6.0  0.70 0.37 0.00 1.07 

QH4  QH4  6.0  0.25 0.00 0.00 0.25 

QH2  QH2  6.0  0.47 0.52 0.00 0.99 

QH4  QH4  6.0  0.25 0.00 0.00 0.25 

QH3  QH3  6.0  0.38 0.37 0.00 0.75 

QH4  QH4  6.0  0.25 0.00 0.00 0.25 

HY1  HY1  6.0  0.00 0.00 0.00 0 

HY2  HY2  6.0  0.00 0.00 0.00 0 

TQ1  TQ1  6.0  0.30 0.00 1.03 1.33 

TQ2  TQ2  6.0  0.48 0.00 0.00 0.48 

6.0 0.4 0.4 0.00 0.8 

6.0 0.4 0.0 0.00 0.4 

6.0 0.6 0.4 0.00 1 

6.0 1.1 0.0 0.00 1.1 

GQ1  GQ1  6.0  0.4 0.4 0.00 0.8 

GQ2  GQ2  6.0  0.4 0.0 0.00 0.4 

GQ3  GQ3  6.0  0.3 0.3 0.00 0.6 
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GQ2  GQ2  6.0  0.4 0.0 0.00 0.4 

ZP1  ZP1  6.0  0.0 0.2 0.35 0.55 

ZP2  ZP2  6.0  0.4 0.0 0.18 0.58 

HM1  HM1  6.0  0.1 0.2 0.40 0.7 

HM2  HM2  6.0  0.4 0.0 0.15 0.55 

HM3  HM3  6.0  0.4 0.4 0.00 0.8 

HM4  HM4  6.0  0.3 0.0 0.00 0.3 

HM3  HM3  6.0  0.4 0.2 0.00 0.6 

HM4  HM4  6.0  0.3 0.0 0.00 0.3 

BK1  BK1  6.0  0.1 0.3 0.07 0.47 

BK2  BK2  6.0  0.7 0.0 0.00 0.7 

BK1  BK1  6.0  0.1 0.5 0.00 0.6 

BK2  BK2  6.0  0.7 0.0 0.00 0.7 

BK1  BK1  6.0  0.1 0.3 0.28 0.68 

BK2  BK2  6.0  0.7 0.0 0.00 0.7 

KL1  KL1  6.0  0.4 0.4 0.00 0.8 

KL2  KL2  6.0  0.3 0.0 0.00 0.3 

KL1  KL1  6.0  0.4 0.0 0.00 0.4 

KL2  KL2  6.0  0.3 0.0 0.00 0.3 

KL3  KL3  6.0  1.6 0.2 0.00 1.8 

KL2  KL2  6.0  0.3 0.0 0.00 0.3 

KL3  KL3  6.0  1.6 0.2 0.00 1.8 

KL2  KL2  6.0  0.3 0.0 0.00 0.3 

LJ1  LJ1  6.0  0.2 0.5 0.00 0.7 
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LJ2  LJ2  6.0  0.0 0.0 0.00 0 

   39.78 33.43 2.46 75.67 
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2.5.2  

131.18 m
3

2740.82

38 1901.87 21 838.95  

2.5-2 2.5-3  



 

 45

1.2km

0.8km
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0.5km

333+400  

56+000

QH4 

HY2 

TQ2 

LC2 

JY2 

GQ2 132+590 132+800

ZP2 96+900 97+000

HM2 225+900 228+550

HM4 239+850 240+100

BK2 

BK2 

KL2 221+490 221+820

HK2 

13.20 m
3

1.99 m
3
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2.5.3  

11

5 7 9  

SL252-2017 SL303—2004

4 10 10

 

2.5-4  

 

    

 

   
  

  

  
  

  

 

 
  

  

 
  

  

  / 
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  / 

 

 
  

  

 
  

  

 
  

  

 
  

  

 

 
  

  

 
  

  

 

 
  

  

 
  

  

 
  

  

 
  

  

 
  

  

 
  

  

 
  

  

 

 
  

  

  / 

 
  

  

  / 
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2.5.4  

 

1  

2 1m
3

10t

 

3 1m
3

10t

 

4 1m
3

10t

 

5 1m
3

10t

 

1

0.3m 0.3m 74kW

10t  

2

1 2

3m

1.0m
3

74kW 10t

 

3

1m³

10t 74kW 14t 2.8kW
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PHC

 

1

DZJ-25

 

2

 

CZ-22 0.4m³

 

3 PHC

 

 

20t

 

10t

 

2.5.5  
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1

 

2

 

3 7 9

1 2

 

4

 

3

83035m
2

227941m
2

 

1.

2 0.4m
3

 

2.

5t/

 

3.

 

 

4.
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1971.85m
3
/h  

7 2.5-  
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m
2

m
2

m
2

m
2

m
2

m
2

  1320 2640 100 200 100 5280 50 100 40 80 1610 8300 

1320  2640  100 200 100 5280 20 100 40 40 1580 8260  

1380 2760 50 100 50 1480 50 300 20 40 1550 4680 

900 1800 50 100 50 880 50 100 80 160 1130 3040 

1035 2070 50 100 50 900 50 200 40 80 1225 3350 

1201 2402 50 100 50 2053 50 100 20 40 1371 4695 

  1136 2272 50 100 50 1180 50 100 20 40 1306 3692 

  1536 3072 100 200 50 1907 50 100 20 40 1756 5319 

1152 2304 50 100 50 1250 50 100 20 40 1322 3794 

1346 2692 50 100 50 1108 50 100 20 40 1516 4040 

1723 3446 100 200 50 1650 50 100 20 40 1943 5436 

1021 2042 50 100 50 920 50 100 20 40 1191 3202 

  1321 2642 100 200 50 1020 50 100 20 40 1541 4002 

  989 1978 50 100 50 1050 50 100 20 40 1159 3268 

  1101 2202 50 100 50 987 50 100 20 40 1271 3429 

  1005 2010 50 100 50 1320 50 100 20 40 1175 3570 

1020 2040 100 200 50 1050 50 100 20 40 1240 3430 

  1126 2252 50 100 50 1100 50 100 20 40 1296 3592 

1380 2760 50 100 50 980 50 600 20 40 1550 4480 

1380 2760 50 100 50 580 50 300 40 80 1570 3820 
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1380 2760 50 100 50 840 50 600 120 240 1650 4540 

1380 2760 50 100 50 800 50 500 80 160 1610 4320 

1780 3560 50 100 50 2120 50 400 80 160 2010 6340 

1242 2484 50 100 50 1660 50 400 160 320 1552 4964 

1532 3064 50 100 50 1860 50 700 20 40 1702 5764 

1221 2443 50 100 50 1560 50 300 120 240 1491 4643 

1711 3420 66 133 50 1020 100 200 40 80 1967 4853 

1601 3207 89 180 50 960 100 200 40 80 1880 4627 

2767 5533 199 400 50 1560 100 200 20 40 3136 7733 

1346 2693 50 800 100 200 20 40 1516 3733 

1628 3260 30 60 50 960 100 200 160 320 1968 4800 

1760 3520 29 60 50 1060 100 200 20 40 1959 4880 

1815 3626 29 60 50 1080 100 200 20 40 2014 5006 

1898 3793 90 180 50 1100 100 200 80 160 2218 5433 

2036 4073 102 207 50 1180 100 200 200 400 2488 6060 

1553 3107 38 73 50 960 100 200 40 80 1781 4420 

1463 2927 31 60 50 840 100 200 20 40 1664 4067 

1760 3520 39 80 50 1060 100 200 60 120 2009 4980 

1304 2607 25 47 50 740 100 200 20 40 1499 3634 

2222 4447 96 193 50 1240 100 200 200 400 2668 6480 

1898 3793 36 73 50 1100 100 200 20 40 2104 5206 

1628 3260 38 73 50 1000 100 200 40 80 1856 4613 

1980 3960 75 147 50 1140 100 200 20 40 2225 5487 

1104 2207 74 147 50 760 100 200 20 40 1348 3354 
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1628 3260 160 320 50 960 100 200 20 40 1958 4780 

1539 3073 138 273 50 1140 100 200 20 40 1847 4726 

1898 3793 167 333 50 1060 100 200 20 40 2235 5426 

69466 138934 3151 6299 2450 62535 3370 10100 2220 4400 80657 222268 
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1m

 

1  

  

3m

1.0m 0.8m 0.5m

0.5m  

 

2  

0.5m 4 7m

1:2 1:3 1:2 1:2.5

 

2.5.6  

 

1 85%  

2 50%  

3 1.0 2.0m 0.3m

 

4  

5  

398.31 m
3

482.38 m
3

291.94

m
3

106.37m
3

13.67 m
3

21.98 m
3
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7.21 m
3

6.46 m
3

2.5-9

2.5-10  
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m
3
) m

3
) m

3
) m

3
) m

3
)

  97541 2283 88222 2522 54168 1142 34054 1380 33814 1141 

115791 7708 110002 4471 83659 3813 26342 658 18809 3854 

193684 452 148253 299 131498 185 16755 114 38980 267 

49261 1212 27384 206 26642 173 742 33 17917 1039 

88740 446 71136 60 57236 47 13900 13 21404 399 

108070 573 113500 593 78080 287 35420 306 16211 286 

  78266 1591 77424 347 56547 347 20877 0 11740 1244 

  101251 4697 99840 721 73154 288 26686 433 15187 4409 

83452 1795 72554 474 60294 175 12260 299 12518 1620 

45009 1300 43446 199 32519 183 10927 16 6751 1117 

85277 1173 74248 2214 61612 352 12636 1862 12792 821 

83452 2493 71896 376 60294 348 11602 28 12518 2145 

  62360 1418 60811 2005 45055 569 15756 1436 9354 849 

  86035 3181 65657 347 62160 299 3497 48 12906 2882 

  65306 831 57529 628 47184 504 10345 124 9795 327 

  65789 845 64916 654 47533 498 17383 156 9868 347 

63279 1300 49969 514 45719 326 4250 188 9492 974 

  81395 1219 63263 655 58808 607 4455 48 12209 612 

83891 2099 61686 3674 51994 1049 9692 2625 22722 1050 

78923 8068 64066 9657 47900 3293 16166 6364 22570 4775 

82156 4432 58724 775 52873 327 5851 448 19952 4105 
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112939 4588 90413 1552 74273 915 16140 637 25559 3673 

178375 9340 135110 15629 97298 4454 37812 11175 63907 4886 

118594 10989 90949 16331 58309 4571 32640 11760 49995 6418 

189421 29787 78901 14235 76549 4870 2352 9365 99363 24917 

114270 8946 90063 13867 70068 4625 19995 9242 31837 4321 

121707 4128 96220 3943 71283 2064 24937 1879 37845 2064 

115656 4484 101616 2748 53189 2242 48427 506 53081 2242 

371074 21132 290253 10566 253410 10566 36843 0 72945 10566 

 0 0 0 0 0 0 0 0 0 0 

127245 5058 118219 3086 76127 2529 42092 557 37684 2529 

100929 12276 96034 4479 61111 4479 34923 0 29034 7797 

88674 10764 78559 2180 54101 2180 24458 0 25026 8584 

122962 6678 106200 3924 77053 3339 29147 585 32311 3339 

118805 3378 76754 2522 50612 1689 26142 833 59261 1689 

97368 1677 96033 246 50276 246 45757 0 38220 1431 

94184 4760 79573 571 52210 571 27363 0 32760 4189 

97143 5550 94865 598 46492 598 48373 0 42447 4952 

94217 981 75156 77 54410 77 20746 0 30205 904 

122581 5573 114820 1412 59840 1412 54980 0 52181 4161 

112423 4082 90533 630 58278 630 32255 0 43861 3452 

98962 4450 85101 1619 47960 1619 37141 0 42538 2831 

106807 5798 86765 4415 55894 2899 30871 1516 41049 2899 

20070 333 20421 54 13923 54 6498 0 3690 279 

75909 1334 65357 204 42062 204 23295 0 26424 1130 
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71089 1691 62529 114 41759 114 20770 0 21961 1577 

83219 1451 62111 183 49855 183 12256 0 24566 1268 

4753551 218344 3927081 136576 2881271 71942 1045809 64634 1365259 146361 
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m³  
 

 

km

 

m³  
 

 

km

 
   1141  5 33814  1 

  3854   25.0 18809  5.0  

 

 267  5 38980  1 

 1039  5.5 17917  1 

 399  7 21404  1 

 

 286  55 16211  5 

   1244  13.5 11740  5 

   4409  25 15187  5 

 1620  20 12518  5 

 1117  20 6751  5 

 

 821  38 12792  5 

 2145  43 12518  5 

   849  25.5 9354  5 

   2882  10 12906  5 

   327  30 9795  5 

   347  25 9868  5 

 974  29 9492  5 

   612  20 12209  5 

 

 1050  3 22722  1 

 4775  8 22570  1 

 4105  1 19952  1 

 3673  10 25559  1 

  4886  40 63907  1 

 

 6418  5 49995  1 

 24917  10 99363  1 

 4321  38 31837  1 

 

 2064  40 37845  1 

 2242  40 53081  1 

 10566  40 72945  1 

 

 0  25 0  1 

 2529  15 37684  1 

 7797  40 29034  1 

 8584  40 25026  1 
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 3339  35 32311  1 

 1689  20 59261  1 

 

 1431  40 38220  1 

 4189  40 32760  1 

 4952  40 42447  1 

 904  40 30205  1 

 4161  30 52181  1 

 3452  35 43861  1 

 2831  35 42538  1 

 

 2899  15 41049  1 

 279  15 3690  1 

 1130  20 26424  1 

 1577  15 21961  1 

 1268  25 24566  1 

 146361   1365259   

2.5.7  

34 9 6  

1.

 

2.

2.5-11  

    9.0 

10.0 

9.0 

9.0 
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9.0 

10.0 

    10.0 

    10.0 

10.0 

10.0 

10.0 

10.0 

    10.0 

    10.0 

    10.0 

    10.0 

10.0 

    10.0 

8.0 

9.0 

9.0 

9.0 

9.0 

9.0 

18.0 

9.0 

12.0 

12.0 

12.0 

  12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 
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12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

2.6  

2.6.1  

1409.14

6320.67 411.30

544.40 1976.99 57.21 1901.87

838.95 70.84 519.10  

2.6.2  

 

2.7  

251786 216736

18171 7318.9 9560.179  
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3.1  

3.1.1  

3.1.1.1

47 7

2011

2013

 

3.1.1.2

2015 5 5

-

 

3.1.1.3

2011 1
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3.1.1.4

2013 1

2013 1  

3.1.1.5

‘

’

 

 

3.1.2  

1.
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47

 

47 7

40

47

 

 

2.
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2008 667

 

 

 

3.

 

 

 

3.1.3  

1.
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2. 2012-2030

2012-2030

2011

 

2012-2030  

3. 2008-2020



 

 71

2008-2020  

4. 1000 2009-2020

1000 2009-2020

32

17.7% 3.7 1432

23.2% 28.9% 1000

2009-2020 164.5

32.9%

 

1000

2009-2020  

5. 2012 2030

2012 2030

47 7

40
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2012 2030  

6.

 

47 45

7

40

 

 

3.1.4  

1.

-01-10

-02-07 -02-05

-02-07  

-01-10

-02-07

-02-05

-02-07
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47 2491.53

 

 

2.

3.
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3.1.5  

 

1.

16835.70km
2

10.08%

 

24528.73 km
2
 ( ) 12.22%
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15015.47 km
2

39.51%

9859.58 km
2

20.83%

1087km 45.03% 40%  

29

 

3.2  

3.2.1  

47 45

3.2-1  
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/ 

m3/s

1 1975 3.6 20 

2 1970/2014 366.5 210 

3 1977 85 100 

4 1995 19 40 

5 1972 10 10 

6 1988 58.16 25 

7 1979 10 10 

8 1958/2005 
141 

70 

9 1993 70 

10 1993 17 20 

11 1985 20 10 

12 1979 5 10 

13 1984 83 50 

14 1995 13.28 10 

15 1988 20 15 

16 1994 10 10 

17 1984 7 15 

18 1987 
10.35 

30 

19 1994 30 

20 1989 10 10 

21 1990 72 50 
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22 1990 15 15 

23 1987 50 50 

24 1992 41.62 30 

25 1966/2000 31 45 

26 1987 74 50 

27 1984 33 25 

28 1986 15 15 

29 1990 15 15 

30 1970 10 50 

31 1995 30 15 

32 1998 30.72 15 

33 1996 20.6 15 

34 1984 32.7 27.8 

35 1980 30.7 37.5 

36 1991 20 15 

37 1998 10.3 10 

38 1983 35 20 

39 1987 9 6 

40 1994 110 60 

41 1987 35 25 

42 1979 20 15 

43 1996 60 30 
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44 1982 22 10 

45 2000 12 20 

46 1990 15 15 

47 1993 32 30 
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3.2.2  

47 2

3.2-3  

 

  /
 

 

  

m
3
/s  

 

1   1983  508 240 200m 

2  1986 230 100 280m 

3.2-4  

   

 

   

   

 7.63 m³ 2.6 m³ 
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“ ”  

3.2-4

 

 

3.2.3  

3.2.3.1

1.

1  

2  

3  

4  

5  

6  

2.
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0.5km 96.0km

0.30m  

3.

3.2-5  

3.2-1  
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3.2-5

   

      

  45 1.7km   500m  

 

 

 

  1.7km 500m  

  6 8  
 

  -1 -5  

  
6 8   

  



 

 83

1  

 

2  

 

 

3.2.3.2

 

1 80%  

2 50%  

3 1.0 2.0m 0.3m

 

4  

5

 

47 1390710m
3

147622m
3

519.1
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3.2.3.3

47 83035m
2

227941m
2

1130m
2

3040m
2

3136m
2

7733m
2

 

45

 

3.2-6  

47
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3.2-1

 



 

3.3 

3.3.1 

1.

 

1
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 87

 

2  

 

3  

 

2.

47

 

10 12

18 200m

3.3-1  

3.
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3.3-2  

1

2

3

4

5

6

7

TSP

TSP SO2 NO2  

500m

100m  

4.

3.3-3  

1

2

3

4

1  
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SS pH SS 3000 10000mg/L pH 11

 

2  

SS  

3  

25

 

4  

 

5.

 

3.3.2  

1.

 

 

2.
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3.

 

4.

 

3.3.3  

 

 

3.4  

3.4.1  

 

1.

1 7

47 88

1 0.5m
3

44m
3
/d
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pH SS  

2.

3.4-1  

 

  
 

 
m

3
 

 
   6386 3 2  

  24700 10 6  

 

 6014 3 2  

 1815 3 3  

     

 

 9728 1 2  

   6811 1 2  

   13328 1 4  

 10000 5 2  

 6200 5 2  

 

 9000 1 2  

 2255 1 2  

   4200 1 2  

   2145 1 2  

   4896 1 2  

   6256 1 2  

 5600 1 2  

   5000 1 2  

 

 24281 5 4  

 11156 5 2  

 16500 5 3  

 22791 5 4  

  8535 5 2  

 

 9190.5 5 2  

 34350 14 5  

 13107 5 3  

 

 4697 5 2  

 6000 5 2  

 27998 10 2  
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 13965 10 2  

 1826 5 2  

 6970 5 2  

 6877 5 2  

 
 7624 5 2  

 12458 5 2  

 

 3167 5 2  

 4521 10 2  

 4902 5 2  

 734 5 2  

 16323 5 2  

 6995 5 2  

 5266 5 2  

 

 7689 5 2  

 0 5 2  

 3427 5 2  

 1966 5 2  

 2765 5 2  

 410414.5  108  

3.

47 36 12

18

60L/ ·d 80%

3.4-2  

 
 

 

 

 

 

 

 

/

 

 

 

 

m
3
/d  

 

m
3

 

 

m
3
/d  

 
   9 200 4.5 9.6 2160 8.0 

  10 272 10.7 13.1 5136 17.1 

 

 9 200 4.5 9.6 2160 8.0 

 9 150 3.38 7.2 1622.4 6.0 

 9 150 3.38 7.2 1622.4 6.0 

 
 10 123 3.18 5.9 1526.4 5.1 

   10 71 1.58 3.4 758.4 2.5 
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   10 123 3.19 5.9 1531.2 5.1 

 10 88 1.69 4.2 811.2 2.7 

 10 54 2.85 2.6 1368 4.6 

 

 10 80 2.04 3.8 979.2 3.3 

 10 96 2.1 4.6 1008 3.4 

   10 71 1.41 3.4 676.8 2.3 

   10 82 2.07 3.9 993.6 3.3 

   10 102 1.36 4.9 652.8 2.2 

   10 169 1.98 8.1 950.4 3.2 

 10 61 2.63 2.9 1262.4 4.2 

   10 77 1.6 3.7 768 2.6 

 
 8 220 4.4 10.6 2112 8.8 

 9 220 4.95 10.6 2376 8.8 

 
 9 220 4.95 10.6 2376 8.8 

 9 220 4.95 10.6 2376 8.8 

  9 258 5.16 12.4 2476.8 9.2 

 

 9 180 3.6 8.6 1728 6.4 

 18 222 9.44 10.7 4531.2 8.4 

 9 177 3.54 8.5 1699.2 6.3 

 

 12 248 2.38 11.9 1142.4 3.2 

 12 232 2.22 11.1 1065.6 3.0 

 12 401 3.85 19.2 1848 5.1 

 

 12 195 1.84 9.4 883.2 2.5 

 12 236 2.26 11.3 1084.8 3.0 

 12 255 2.45 12.2 1176 3.3 

 12 263 2.78 12.6 1334.4 3.7 

 
 12 275 2.64 13.2 1267.2 3.5 

 12 295 2.83 14.2 1358.4 3.8 

 

 12 225 2.26 10.8 1084.8 3.0 

 12 212 1.98 10.2 950.4 2.6 

 12 255 2.45 12.2 1176 3.3 

 12 189 1.81 9.1 868.8 2.4 

 12 322 3.09 15.5 1483.2 4.1 

 12 275 2.64 13.2 1267.2 3.5 

 12 236 2.26 11.3 1084.8 3.0 

 
 12 287 2.75 13.8 1320 3.7 

 12 160 1.61 7.7 772.8 2.1 
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 12 236 2.26 11.3 1084.8 3.0 

 12 223 2.12 10.7 1017.6 2.8 

 12 275 2.75 13.2 1320 3.7 

    440.7 70252.8 223.4 

3.4-2 47 70252.8m
3

COD SS NH3-N  

COD 350mg/ L SS 200mg/L

NH3-N 15mg/L  

3.4.2  

 

3.4-3  

 

   Lmax(dB)  

1  10t 80  

2  1m
3
 85  

3  74kw 85  

4  14t 85  

5  2.8kw 95  

6   80  

7  1 m
3
 80  

8  0.4m
3
 80  

9  0.4m
3
 80  

10   95  

11  01-30 95  

12   80  

13   95  

14   85  

3.4.3  
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TSP SO2 NO2  

1.

 

2.

15529t

NO2 332t

 

3.

 

3.4.4  

0.5kg 3.4-4 3.4-5  

 

  m³  m³  

 
   1141 33814 

  3854 18809 

 

 267 38980 

 1039 17917 

 399 21404 

 

 286 16211 

   1244 11740 

   4409 15187 

 1620 12518 

 1117 6751 

 

 821 12792 

 2145 12518 

   849 9354 

   2882 12906 
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   327 9795 

   347 9868 

 974 9492 

   612 12209 

 

 1050 22722 

 4775 22570 

 4105 19952 

 3673 25559 

  4886 63907 

 

 6418 49995 

 24917 99363 

 4321 31837 

 

 2064 37845 

 2242 53081 

 10566 72945 

 

 0 0 

 2529 37684 

 7797 29034 

 8584 25026 

 
 3339 32311 

 1689 59261 

 

 1431 38220 

 4189 32760 

 4952 42447 

 904 30205 

 4161 52181 

 3452 43861 

 2831 42538 

 

 2899 41049 

 279 3690 

 1130 26424 

 1577 21961 

 1268 24566 

 146361 1365259 
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/

 

 

t  
 

kg/d

 
    9 200 4.5 22.5 100 

   10 272 10.7 53.5 136 

 

  9 200 4.5 22.5 100 

  9 150 3.38 16.9 75 

  9 150 3.38 16.9 75 

 

  10 123 3.18 15.9 61.5 

    10 71 1.58 7.9 35.5 

    10 123 3.19 15.95 61.5 

  10 88 1.69 8.45 44 

  10 54 2.85 14.25 27 

 

  10 80 2.04 10.2 40 

  10 96 2.1 10.5 48 

    10 71 1.41 7.05 35.5 

    10 82 2.07 10.35 41 

    10 102 1.36 6.8 51 

    10 169 1.98 9.9 84.5 

  10 61 2.63 13.15 30.5 

    10 77 1.6 8 38.5 

 
  8 220 4.4 22 110 

  9 220 4.95 24.75 110 

 
  9 220 4.95 24.75 110 

  9 220 4.95 24.75 110 

   9 258 5.22 26.1 129 

 

  9 180 3.9 19.5 90 

 
 

18 222 10.58 52.9 111 

  9 177 3.52 17.6 88.5 

 

  12 248 2.38 11.9 124 

  12 232 2.22 11.1 116 

  12 401 3.85 19.25 200.5 

 
 

 12 195 1.84 9.2 97.5 
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  12 236 2.26 11.3 118 

  12 255 2.45 12.25 127.5 

  12 263 2.78 13.9 131.5 

 
  12 275 2.64 13.2 137.5 

  12 295 2.83 14.15 147.5 

 

  12 225 2.26 11.3 112.5 

  12 212 1.98 9.9 106 

  12 255 2.45 12.25 127.5 

  12 189 1.81 9.05 94.5 

  12 322 3.09 15.45 161 

  12 275 2.64 13.2 137.5 

  12 236 2.26 11.3 118 

 

  12 287 2.75 13.75 143.5 

  12 160 1.61 8.05 80 

  12 236 2.26 11.3 118 

  12 223 2.12 10.6 111.5 

  12 275 2.75 13.75 137.5 

     739.2 4590.5 

3.5  

3.5.1  

3.5-1  
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     -SP    -SP  

 -SP  -SP -SP -SP  -SP -SP -SP +ML 

 -SP -SP -SP -SP -SP  -SP -SP -SP +ML 

          +ML 

 -SP -SP -SP -SP -SP  -SP -SP   

     -SP   -SP   +ML 

 

  -SP -SP -SP       

          +SL 

          +SL 

 

 -SP -SP  -SP -SP     +SL 

    -SP -SP     +SL 

 -SP -SP  -SP       

 

    -SP  -SP     

  -SP    -SP     

 -SP -SP -SP -SP -SP -SP -SP -SP -SP  

 -SP -SP -SP -SP -SP -SP -SP -SP -SP  

“ ” “S” “M” “G” “–” “+” “L”

“P”  
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3.5.2  

3.5-2  

   

 

 

  

  

  

  

  

 

 A  

 pH SS COD  

 TSP SO2 NOx 
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4.1  

4.1.1  

 

 

80m 100m
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6 10

 

8000m
3
/s

2000m
3
/s 3000m

3
/s

 

12.8 15.5

648.8mm 1964

1041.3mm 1986 384.8mm 1978 7 2

189mm 215.9mm 32.6% 37.3%

7 8 9 50 56% 4 5%

5 7d  

4.1-2  
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4.1-2         

881km

4m 6m 10m

1000km
2

76 1 km
2

0.5 t

13 1  

0.05 0.1m 4 6m 10m

 

4 4.1-1  
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4.1 1

 (km
2
) (km) (m) (

0
/000) ( )

 22726 785.6 93.6 1.2 3 

1.  4429 206.5 37.3 1.8 1 

2.  6099 165.4 19.8 1.2 1 

3.  11694 321.7 29.0 0.9 1 

4.  504 92 7.5 0.8  

1 1000km
2

 

     2  

3  

  

NNE NE NWW NW

NE — NW —

NNE NW

— —

—

 

2015 5 1 400

GB18306 2015 0.05 0.20g

0.40 0.45s  

 

Q4
r

 ——

Q4
al+pl

Q3
al+pl

——
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4.1.2  

1  

15 43 2 12

21

4 9

8 12  

2  

1  

12 27 1613.07

4.12 km
2

392 /km
 2

 

2  

 

50%

50% 1.92 1.96
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3  

 

4.2  

786km

 

4.2.1  

HJ192-2015

2017

Landsat-8 TM 4.2-1 6  

 

 km
2

 %  

 
 231.42 3.5 

 4407.32 66.0 

 89.24 1.3 

 157.85 2.4 

 823.54 12.3 

 934.28 14.0 

 33.61 0.5 

 6677.27 100.0 

4.2-1  

1 69.5% 3.5%

14.0% 12.3%  

2 1.3%  
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3

 

4.2.2  

1.

2017 08 25 2017 09 14

23  

2.

23

1 3 59

10m×10m 2m×2m 1m×1m  

4.2-2 7
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   E  N    

 

 25+330 113°48'34.58" 34°52'30.32" 4 1 + 1 2  

 68+800 113°25'55.83" 35°01'29.60" 2 1 + 1  

 156+377 114°15'55.93" 34°58'03.73" 3 1 + 1 1  

 166+450 114°21'38.21" 34°57'01.06" 3 1 + 1 1  

 98+502 115°21'33.40" 35°36'38.76 3 1 + 1 1  

 154+650 115°47'56.98" 35°54'29.16" 2 1 + 1  

 

 181+739 114°56'48.40 35°11'54.22 3 1 1 + 1  

 207+337 115°04'58.53 35°22'47.01 2 1 1  

 337+127 116°03'07.30" 35°58'17.91" 3 1 + 1 1  

 8+040 116°07'42.57 36°08'31.70" 2 1 + 1  

 77+639 116°36'40.72" 36°29'56.01" 3 1 2  

 16+045 116°52'03.13" 36°43'51.24" 2 1 1  

 119+902 117°35'37.77" 37°10'11.78" 2 1 + 1  

 95+300 117°22'37.15" 37°03'46.44" 3 1 + 1 1  

 224+485 117°36'02.65" 37°12'25.63" 2 1 1  

 253+690 117°50'20.37" 37°17'02.76" 3 1 1 1  
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   E  N    

 328+192 118°20'33.77" 37°35'57.21" 3 1 + 1 1  

 3+000 118°20'33.45" 37°35'57.38" 2 1 + 1  

 216+181 118°19'42.44" 37°33'46.63" 2 1 1  

 236+450 118°31'22.67" 37°35'42.13" 2 1 + 1  

 9+900 118°40'04.90" 37°44'52.62" 2 1 + 1  
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207.02t/hm
2

2.06t/hm
2

4.2-3 4.2-4  

   t/hm
2

 

1  +  229.6015 

2  +  109.8114 

3   97.9862 

4   65.7987 

5  +  109.8781 

6   1211.1623 

7   709.4623 

8  +  178.6333 

9  +  336.5328 

10  +  75.8817 

11  +  245.4723 

12  +  162.9641 

13   94.4816 

14  +  69.4532 

15  +  103.0889 

16  +  81.6356 

17   40.5990 

18   28.7098 

19   296.7793 

20   7.1938 

21   15.0145 

22   101.2688 

23   42.3331 

24   55.5425 

25  +  19.9212 

26   933.7455 

27   28.2776 

28  +  133.3547 
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   t/hm
2

1   2.8882 

2   2.2516 

3   1.2189 

4   0.7595 

5   6.4368 

6   3.1768 

7   1.0357 

8   0.9803 

9   1.2562 

10   0.9168 

11   33.7407 

12   2.3170 

 

8

4.2-5  

 hm
2

 %  

 4638.74  69.5 

 89.24  1.3 

 157.85  2.4 

 4885.84  73.2 

 

1 + /  
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2 3

3

 

2  

 

 

3  

+

 

4  

 

5  
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1  

 

110 304 410 14

22 32 96 283 378 5 7 9

91 276 369 10

40 34 25 24 12

12 12  
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2  

 

 

4.2.3  

10km 0.5km

4.2-1  

44
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1.

5 7 15

6  

9 6

 

2.

175 16 42

64  

13 25 75 41

 

3.

1

3 6 5  

5 3  

4.

4 6 15

10  

8 5 
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5.

218 169

21 11 17

10

33  

198 162

20 9 7

8

30  

3

296

10

49  

4.2.4  

 

  Rd= i / 100% 

  Rf= i / 100% 

  Lp= i / 100% 

  Do=[(Rd+Rf)/2+Lp]/2 100% 

4.2-6  

 
 

km
2

 

 

Lp 

 Rd 

(%) 

Rf 

(%) 

Do 

(%) 

 4638.74  69.47% 341 7.94% 90.33% 59.30% 

 89.24  1.34% 225 5.24% 28.14% 9.01% 
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 157.85  2.36% 204 4.75% 10.24% 4.93% 

 934.28  13.99% 608 14.16% 30.15% 18.07% 

 823.54  12.33% 2834 66.00% 86.41% 44.27% 

 33.61  0.50% 82 1.91% 7.72% 2.66% 

 6677.27  100.00% 4294 100.00%   

4.2-6  

1

 

2

 

3

 

4

 

4.2.5  

1.
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NPP 1995

 

577.4 637.3mm 0

4334.7 4.2-7  

4.2-7           

 mm  t·hm
-2

·a
-1

 

4309.67 616.00 6.87  

4269.72 577.40 6.64  

4388.13 627.50 6.99  

4396.37 637.30 7.05  

4309.67 626.00 6.91  

4.2-7 6.64 7.05t·hm
-2

·a
-1

1.82

1.93g·m
-2

·d
-1

Odum 1959

0.5g·m
-2

·d
-1

0.5 3.0g·m
-2

·d
-1

3 10g·m
-2

·d
-1

1020g·
-2

·d
-1

 

2.

1  

8.00 12.00t/hm
2
.a

5.73%

 

2  
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69.5%

 

3.

 

4.3   

4.3.1  

2017 7 10 ~7 19 2018 5 4 ~5

19 6 10 ~6 25 2013 2017

 

3km 11

4.3-1  

4.3-1              

    

 34.91176645 113.6667481 

 

 34.91821255 114.3741334 

 35.37561943 115.0400677 

 36.29587603 116.338706 

 36.73110654 117.0108043 

 37.26412675 117.68135 

 37.47854671 118.2602904 

 37.73895942 118.7561124 

 37.75962915 119.1561061 

3km 34.925 34.933611 113.626388 113.635556 

 37.5136111 37.513611 118.282777 118.305833 
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4.3-2  

4.3-2                     

  

 

 

25 13

1.5L  

4-5 D

10%

 

  

 

 

4.3.2  

7 66 28 23

9 3 2 1

1 1.39 0.59×10
7
cells/L 2.965mg/L

5.36×10
7
cells/L 16.27 mg/L

4.3-3  

4.3-3           

   

 
   

 

 Attheya zachariasi       +   

 
Aulacoseira 

granulata  
+ + + + + + + 

 

Aulacoseira 

granulata  
+ + + + + + + + + 

 
Aulacoseira 

ambigua 
+ + + + + + + + + 
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 Melosira varians     +     

 Cyclotella sp. + + + + + + + + + 

 Diatoma vulgare + + + + + +    

 
Bacillaria 

paradoxa 
 + + + + + + 

 
Asterionella 

formosa 
+ + + + + + + + + 

 
Fragilaria 

crotoneisis 
+   + +  +  

 Synedra acus + + + + + + + + + 

 Synedra ulna + +  + +    + 

 
Navicula 

cryptocephala 
+ + + + +  + +  

 Navicula cari        +  

 Navicula radiosa       +   

 
Gyrosigma 

kiitzingii 
    +   

 Gomphonema spp.  + +   +    

 
Gomphonema  

intricatum 
+  +      

 
Rhoicosphenia 

curvata 
+    +   

 
Cocconeis 

placentula 
+   + +   

 
Cocconeis 

pediculus 
+ + +  +    + 

 Achnanthes sp. + + + + + + + + + 

 Cymbella cistula       +   

 Cymbella gracilis  +     +   

 Nitzschia palea + + + + + + + + + 

 
Nitzschia 

intermedia 
+ +  + + + + +  

 Surirella robusta  +     +   

 Surirella ovata   +  + +    
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Ceratium 

hirundinella 
 +   +     

 Peridinium sp.  +        

 Gymuodinium sp.         + 

  

Dinobryon 

bavaricum 
+        

 

 Chroomonas acuta + + + + + + + + + 

 
Cryptomonas 

erosa 
+ + + + + + +   

 
 Euglena caudata   +       

 

 
Microcystis 

aeruginosa 
+     +  + 

 Microcystis sp. +   + +   +  

 Chroococcus sp. +  + + + +  + + 

 spirulina sp.     +     

 Phormidium tenue + + + +  + + + + 

 Oscillatoria tenuis +   + +   +  

 
Oscillatoria 

granulata 
 +        

 Planktothrix sp.  + + + + + +   

 Lyngbya sp.       +   

 

 
Chlamydomonas 

sp.
+       

 Chlorella vulgaris + + + + + + +  + 

 
Errerella 

bornhemiensis 
      + 

 
Ankistrodesmus 

angustus 
+ +   +  +  

 
Treubaria 

crassispina
+        

 Oocystis sp.  +  + +  + + + 

 
Tetraëdron 

minimum 
      + 
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Tetraëdron 

caudatum 
+       

 
Crucigenia 

apiculata 
+ +  +  +   

 
Quadrigula 

chodatii 
+        

 Coelastrum sp.         + 

 
Actinastrum 

hantzschii 
+ + +  +  +   

 
Pediastrum 

simplex
  +     

 

Pediastrum 

simplex

var.duodenarium 

+ + + +  + +  + 

 Pediastrum duplex + + + + + + + + + 

 
Pediastrum 

boryanurn 
 +  + + + +   

 
Pediastrum 

integrum 
  +     

 Scenedesmus sp. + + + + +    + 

 
Scenedesmus 

quadricauda 
+ + + +     

 
Scenedesmus 

dimorphus 
+ +  +      

 Mougeotia sp.   + + +  + +  

 Spirogyra sp.  +  +  + +   

 Closterium sp.  +  +    + + 

 33 32 32 32 36 26 34 23 25

4.3.3  

59 12 29 18

334 /L 0.83mg/L

1505 /L 3.734 mg/L 4.3-4  
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4.3-4                  

   
    

 Protozoa 
 

 Arcella vulgaris     + + + + + 

 Difflugia oblonga     + + +  + 

 Acanthocystis aculeata +   + + + + + + 

 Dileptus orientalis  +        

 Frontonia acuminata     + + + + + 

 Vorticella sp. + + +       

 Strombidium viride +    + + + + + 

 Strobilidium gyrans +  +       

 Tintinnopsis wangi     + + +  + 

 Oxytricha fallax Stein + +        

 Euplotes eurystomus     + + +  + 

 Ciliate sp. +  +  + + + + + 

 Rotifera 
 

 Philodina roseola        + + 

 
Brachionus angularis   +  + + + + + 

 
Brachionus calyciflorus + + + + + + + + + 

 

Brachionus calyciflorus 

dorcas 
  + + + +  + + 

 Brachionus nilsoni    +   +   

 

Brachionus 

quadridentatus 
 +     + + + 

 

Brachionus 

quadridentatus 
    +  +   

 Keratella quadrata      + +   

 Keratella serrulata         + 

 Keratella cochlearis +   + + +  + + 

 Keratella valga   + + + + + + + 
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 Keratella tecta  + + + + + + + + 

 Lecane luna +    + + +   

 Lecane ungulata        +  

 Monostyla stenroosi  +     +   

 Trichotria tetractis    +   + + + 

 Euchlanis dilatata       +  + 

 Asplanchna priodonta + + + +   +   

 Polyarthra dolichoptera + +        

 Polyarthra vulgaris        + + 

 Synchaeta oblonga  + + + + +  + + 

 Synchaeta pectinata +  +       

 Gastropus hyptopus  +        

 Cephalodella exigua       +   

 Cephalodella gibba       +   

 Encentrum sp.  +  + +   + + 

 Trichocerca pusilla  +        

 Filinia longiseta    +  +    

 
Trichosphaera 

solstitialis 
 +   + + + + + 

 Cladocera 
 

 
Diaphanosoma 

brachyurum 
 + +    +   

 Moina micrura +         

 Bosmina fatalis + + + + + + + + + 

 Bosminopsis deitersi +  +       

 Disparalona rostrata  +        

 Chydorus sphaericus +         

 Coronatella rectangula +         

 Copepoda 
 

 Sinocalanus dorrii  + + + + + + + + 
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 Schmackeria forbesi  +        

 Macrocyclops albidus       +   

 Eucyclops serrulatus        +   

 Microcyclops varicans  + +       

 Mesocyclops leuckarti   +       

 Thermocyclops hyalinus   + + +  + + + 

 
Canaloida Copepodid + + + + + + + + + 

 

Harpacticoida 

Copepodid 
  +    + + + 

 
Cyclopoida Copepodid + + + + + + + + + 

 Nauplius sp. + + + + + + + + + 

 Zooplankton 20 23 22 18 25 24 34 26 30

4.3.4  

21 17 2 2

7.6 /m
2

0.78 g/m
2

4.3-5  

 4.3-5           

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          

          

Heptagenia sp.    +      

          

Tipulidae spp.     +     

          

Polycentropus sp.    +      

          

Corixa sp. +         
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Nanocladius sp.        +  

Stictochironomus sp.     + +    

Polypedilum sp.     +  + + + 

Dicrotendipes sp1.    +      

Cricotopus sp1. + + +    + +  

Cricotopus sp2.  + +    +   

Procladius sp.     +     

Acalcarella sp. + + +  + + + + + 

Microchironomus sp.     +  +   

Chironomus sp.     +    + 

Cryptochironomus sp.   +  +  +  + 

Tanytarsus sp.    + +     

Chironomidae pupa   +    +   

          

          

Limnoperna lacustris    +      

          

Radix sp.      +    

          

          

Gammarus sp. +         

          

Palaemonetes sp.    + + +  +  

     4 3 5 6 10 4 7 5 4 

4.3.5  

4.3-1  
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4.3.6  

1.

37

 

 

2.

14 31 92

27 22

37
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4.3-6  

4.3-6             

     

1  Cyprinus carpio   

2  Carassius auratus   

3  Parabramis pekinensis   

4  Hemiculter leucisculus   

5  Hypophthalmichthys molitrix   

6  Siluris asotus   

7  Hemibarbus maculatus   

8  Rhodeus sinensis   

9  Acanthorhodeus chankaensis   

10  Ctenogobius giurinus   

11  Pelteobaggrus vachelli   

12  Abbottina rivularis   

13  Sarcocheilichthys nigripinnis   

14  Squaliobarbus curriculus   

15  Pelteobagrus fulvidraco   

16  Pelteobagrus nitidus   

17  Opsariichthys bidens   

18  Gobio rivuloides   

19  Rhinogobius cliffordpopei   

20  Misgurnus bipartitus   
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21  Misgurnus anguillicaudatus   

22  Culter alburnus   

23  Chelon haematocheilus   

24  Hemiculter bleekeri   

25  Paramisgurnus dabryanus   

26  Frythroculter dabrgi   

27  Mastacembelus aculeatus   

28  Pseudoperilampus lighti   

29  Pseudobrama simoni   

30  Carassius auratus   

31  Pseudobagrus ussuriensis   

32  Pseudorasbora parva   

33  Squalidus argentatus   

34  Saurogobio dabryi   

35  Abbottina kiatingensis   

36  Monopterus albus   

37  Pelteobayrus vachelli    

1.

 

9

4.3-7 4.3-3  

4.3-7            

 
   

 
 

1 

 

E 113°41'31" 

N 34°54'21" 

50m 200m

2000m

 

 

5

 

3 8  
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2 
 

E 113°56'45"  

N 34°53'35" 

 
 

5

 

3 8  

4~5

3 
 

E 114°49'36" 

N 35°03'03" 

1100 m 350 m

31.3 g/m
2

 

 
5

 

4 
 

E 114°55'43" 

N 35°12'04"  
700 m

  

 5

 

3 8

5 6  

6 7

 

5 

 

E115°00'27" 

N 35°16'37" 

2m

 
 

 5

3 8

5 6  

6 
 

E 115°21'29" 

N 35°30'22" 

2160 m, 600 m

30.2 g/m
2

  

 5

3 8

5 6

 

6 7

 

7 
 

N 36 10 E 

116 13  

1400m 290m

19.5 g/m
2
 

 

 5

 

3~8  

5 6  

8 
 

E 117°53'58" 

N 37°15'42" 

 
 

5

 

3 8  

4 6

 

9 

 

E 118°32'57"  

N 37°36'36 " 

 

 

 5

 

3 8

5 6

 



 

 

 

2.

4.3-3        

 

132
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3.

 

4.

70

 

5.

4~6 18

2

7~10
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1.5~2m

4.3-8  

4.3-8            

 
      

 

0~1.5m/s 

0.1~0.7m/s 

 

0.25~3.25m 

0.5~1.25m 

 

50m 

18~28  

19~24  

II~III

 

 

 

 
 

 

0~1.5m/s 

0.25~3.25m 

7~10d 

III~IV

 
 

 
 

 

 

1.0~1.5m

 

III~IV

 
  

 
 

6.

4.3-9  
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4.3-9                    

 
   

  

 

 

 
 

 
 

 

1  

0 1.5m/s

85 0.1-0.7m/s  

2  

0.25 3.25m 80 0.5 1.25m  

3  

18

17~18 18~28 19~24

6mg/L 4mg/L  

5  

 

6  
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50m  

7  

 

4.4  

4.4-1  

   

  
 

 
 

20m

 
 

60m

 
 

50m

 

4.4.1  

2004 11 19

( [2004] 215 )



 

 

 
137

34°48’ 35°00’

112°48 114°14

158.5km 23km 37441.4hm
2

 

1.

2.

(1)   

(2)   

(3)   

(4)   

(5)   

37441.4hm
2

9838.7hm
2

26.3% 2886.2hm
2

7.7%

24716.5hm
2

66.0% 4.4-1 9  

4.4-1
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1   

80 284 598 4 14.6%

8 9 14 27.6% 11.4%

6.8% 70 273 582 35.3% 23.5%

14.7% 2 2 2 598 38

560   

2   

  

  

  

 

3   

Glycine soja

 

16 40 169 26 15.4% 16

9.5% 10 5.9% 7 4.1%

5 4

3

2

1   

169 50 29.6% 102



 

 

 
139

60.4% 17 10.0% 84

49.7% 85

50.3% 84 34 40.5% 14 16.7%

36 42.8%   

169 42 24.9% 127

75.1% 42 24.9% 33.1%

47 27.7% 37.0% 38

22.4% 29.9%  

 

4.4.2  

2007

28km

200~2000m 35°20 50" 35°28 23" 115°00 01" 115°17 9"

3301.7 hm
2

 

  

1   

2   
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3

  

4   

5  

3301.7hm
2

1845.6hm
2

550.6hm
2

905.5hm
2

4.4-2 10  

1.

4

1845.6hm
2

55.9%

538.8hm
2

G106 171.8hm
2

389.1hm
2

745.9hm
2
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2.

4 550.6hm
2

16.7%

239.9hm
2

130.6hm
2

104.6hm
2

75.5hm
2

  

3.

905.5hm
2

27.4%  

69 253 484

12.2% 3 3 7 10.3% 4.3%

3.4% 1 1 1 65 249 476

Glycine soja

 

198 162 20 9

7 Ciconia ciconia

Haliaeetus albicila Aquilac hrysaetos A.heliaca Haliaeetus 

leucoryphus Grus monacha G.japonensis G.leucogeranus

Otis tarda 8 Pelecanus onocrotalus

P.philippensis Platalealeucorodia Anser albifrons

Cygnus cyngus C.columbianus 30

207+337

50m

250m  
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4.4.3  

1990 12 1991 11

1992 10

 

E118°33'-119°20' N37°35'-38°12'

152652hm
2

59419hm
2

11233hm
2

82000hm
2

 

GB/T 14529-93

 

6 3

296

10

49
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152652hm
2

59419hm
2

39% 11233hm
2

7% 82000hm
2

54% 4.4-3 11  
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1.
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1  

16107hm
2

N38°08' 28" E118°40' 17" N38°09' 04"

E118°41' 07" N38°08' 26" E118°44' 02" N38°04' 30" E118°42' 16" N38°05' 51"

E118°45' 22"  

2  

7866hm
2

N37°50' 32" E119°09' 57" N37°45' 53"

E119°10' 03"  

3  

35446hm
2

N37°46' 10" E119°13' 05" N37°43' 53"

E119°15' 56" N37°40' 49" E119°13' 18" N37°43' 17" E119°02' 41"  

2.

 

1  

5053hm
2

 

2  

833hm
2

 

3  

5347hm
2

  

3.
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82348hm
2

53.82%

 

46 128 195

1 1 2 2 2 2 43 125 191

93.5% 97.7% 97.9%  

5 9 31

 

1.

296 25.0%

183 69.1%

56 21.1% 26

9.8%  

2.

32 63 28 142  

95 37

38.9% 40 42.1% 18 19.0%  

3.

6

 

5km
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4.5  

4.5.1  

5

 

112°56 49"~114°04 37"

34°46 00"~34°59 54" 112°56 49"E

34°46 00"N (113°03 40"E 34°50 22"N) 16

(113°03 19"E 34°50 04"N) 118

(114°02 47"E 34°56 42"N) 112.82  

246.51km
2

72.49km
2

174.02km
2

4 1 ~6 30 4.5-1

4.5-1

 

1.

72.49 km
2

29.40%  

2  

16km
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(113 3413

(113 3413

36.26 67.15 km  

2.

174.02km
2

70.59%

 

                     

 
  

 

72.49 km
2

29%  

2

16km

5.34 km
2

36.26km 67.15 km
2

 

 

 

 

174.02 km
2

71%  

2

118

23.82km 86.79 km
2

52.72km

87.23 km
2
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2017

 

1.

4 33

1.68×10
7
cells/L 2.77mg/L  

2.

27 5 11 11

3861 /L 0.527mg/L  

3.

6

8.74ind./m
2

0.0101g/m
2

 

4.

19 4.5-2  

        

   

     

 Cyprimidat    

 Cyprinus carpio E V O 

 Carassius auratus E V O 

Opsariichthys bidens E D C 

Squaliobarbus curriculus E D O 

 Hemiculter leucisculus E V O 

Hemiculter bleekeri E V O 

Cultrichthys erythropterus E D C 

Culter alburnus E V C 

Pseudobrama simoni E S-P O 

Hypophthalmichthys molitrix E S-P H 

Hemibarbus maculatus E V C 

Pseudorasbora parva E V O 
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Abbottina rivularis E V O 

Gobio rivuloides E P O 

 Cobitidae    

 Misgurnus anguillicaudatus E V O 

    

 Siluridae    

Silurus asotus E D-V C 

   Bagridea    

 Pelteobagrus nitidus E D-V C 

Pelteobagrus nitidus E D-V C 

Pelteobaggrus vachelli E D-V C 

E Eurytopic( ) M Migration( ) D

Deposit egg( ) V Viscid egg P Pelagic egg S-P Semi-Pelagic egg

C Carnivore( ) O Omnivore P Piscivore H

Herbivorous  

5.

4.5-2

 

 

6.

 

7.
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  Cyprinus carpio 

 

 

3.34 0.48 4.03 0.47

1.09 0.27

 

20mm

4 6

10 15 15 20 4 6  

 

4.5-3  
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4 ~6

18  

12  

1.

4.5-4  

 
   

 
 

1 

 

E 113°41'31" 

N 34°54'21" 

50m 200m

2000m

 

 

5

 

3 8  

2 
 

E 113°56'45"  

N 34°53'35" 

 
 

5

 

3 8  

4~5

2.

 

3.
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3 4m

8 20m

 

4.5-2  
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4.5.2  

2013 6

114°49 30 E 34°49 30 N~114°50 06 E 35°00 22 N

115°50 45 E 35°51 07 N~115°50 54 E 35°50 58 N 184.6  

100.05km
2

61.02km
2

39.03km
2

4 1 ~6 30

4.5-3 4.5-4

 

61.02 km
2

60.9%  
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39.03km
2

39.01%  

 
 

 

61.02km
2

61%  

2

 

 

 

 

39.02 km
2

39%  

2
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2017

1.

4 42

0.6×10
7
cells/L

1.92mg/L  

2.

32 5 15 12

5714 /L 0.459mg/L  

3.

5 14.55ind./m
2

0.012g/m
2

 

4.

2013~2017

18 4.5-6  

     

   

     

 Cyprimidat    

 Cyprinus carpio E V O 

 Carassius auratus E V O 

Ctenopharyngodon idellus E V H 

 Hemiculter leucisculus E V O 

Aristichthysnobilis E P H 

Hypophthalmichthys molitrix E S-P H 

Culter alburnus E V C 

Gobio rivuloides E P O 

Pseudorasbora parva E V O 

Squaliobarbus curriculus E D O 
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Pseudobrama simoni E S-P O 

Gnathopogon argentatus E P O 

Saurogobio dabryi E P O 

 Channa argus E P C 

 Cobitidae    

 Misgurnus anguillicaudatus E V O 

    

 Siluridae    

Silurus asotus E D-V C 

   Bagridea    

 Pelteobagrus nitidus E D-V C 

    

   Synbranchidae    

       Monopterus albus E P O 

5.

4.5-6

 

 

6.

 

7.
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4.5-7  
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4 ~6

18  

 3 4 5 6

 

 4~9

 

 

 6 8

 

 

5 7 6  

 

10 30 25 27

4 5 16 

18  

 6

 

 
4 5

20 8  

 ,

4 8  

 
 

 
;
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 4-6

 

 
 

 
1950 1960

 

12  

1.

114°52 37 35°05 22 114°54 41

35°12 01 115°24 52 35°39 00

115°41 17 35°46 34

4.5-8  

 
   

 
 

1 
 

E 114°49'36" 

N 35°03'03" 

1100 m 350 m

31.3 g/m
2

 

 
5

 

2 
 

E 114°55'43" 

N 35°12'04"  
700 m

  

 5

 

3 8

5 6  

6 7

 

3 E115°00'27" 2m  5
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N 35°16'37" 

 

 

3 8

5 6  

4 
 

E 115°21'29" 

N 35°30'22" 

2160 m, 600 m

30.2 g/m
2

  

 5

3 8

5 6

 

6 7

 

2.

 

3.

 

4.5-4  
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4.6  

4.6.1  

4.6-1



 

 

 
 163

 
 

  

      

(km) 

 

 
 

  

1 
  

  110.0   

   58.2   

2 
 

   134.6   

   99.7   

3 
 

  118.0   

  87.3   

   82.2   

   86.6   

4 
 

    46.0   
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4.6.2  

1  

2016~2018

 

2  

2016

PH COD

21 2017 22

 

3  

GB3838—2002  

4  

4.6-2  

   
2016  2017  2018  
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2016  2017  2018  

     

       

 

       

       

       

 

       

       

       

 

       

       

       

 

 

     V  

       

       

4.6-2 2018 7 10

8

2018 V

 

V 4.6-2 2016 2018

 

4.7  

4.7.1  

2017 2016

4.7-1  
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SO2 

g/m3 

NO2 

g/m3 

PM10 

g/m3 

PM2.5 

g/m3 

CO 

mg/m3 

O3 

g/m3 

60 40 70 35 4 160 

 21 54 118 66 2.2 199 

 25 44 134 77 - - 

 28 50 116 66 3.0 209 

2016  29 42 137 69 - - 

 24 37 106 57 - - 

 22 40 128 71 - - 

 25 39 103 56 - - 

 18 40 135 71 - - 

 23 40 123 67 1.4 77 

 23 43 124 62 2.9 95 

 38 47 119 63 2.6 193 

 32 40 110 64 - - 

 34 38 108 57 -  

4.7-1 47 SO2

GB3095-2012

NO2 GB3095-2012

PM10 PM2.5

GB3095-2012 CO

GB3095-2012 24

O3 GB3095-2012

8  

4.7.2  

2017 7 26 8 1

6  

1  

6 4.7-2  
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1 

 

  N34°52 36 E113°48 14   

2   N35°54 29 E115°47 36   

3   N34°58 54 E113°43 34   

4 

 

  N35°49 33 E115°44 60   

5   N36°08 37.90 116°07 13.71   

6   N36°42 1 E116°47 55   

2  

TSP PM10 SO2 NO2  

4.7-3  

   

TSP  7 24h 

PM10  7 20h 

SO2 
 7 20h 

 4 02:00 07:00 14:00 19:00 45min 

NO2 
 7 20h 

 4 02:00 07:00 14:00 19:00 45min 

3  

4.7-4  

   
 

 
  

1 SO2 
24  50 150 

g/m3 
1  150 500 

2 NO2 
24  80 80 

1  200 200 

3 TSP 24  120 300 g/m3 

4 PM10 24  50 150 g/m3 

4  

4.7-5  
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g/m

3
g/m

3
g/m

3  %

 

SO2 
 16 47 500 0.03-0.09 0 

24  24 30 150 0.16-0.20 0 

NO2 
 6 33 200 0.03-0.17 0 

24  11 24 80 0.14-0.30 0 

TSP 24  156 172 300 0.52-0.57 0 

PM10 24  62 83 150 0.41-0.55 0 

 

SO2 
 12 40 500 0.02-0.08 0 

24  22 27 150 0.15-0.18 0 

NO2 
 6 64 200 0.03-0.32 0 

24  9 25 80 0.11-0.31 0 

TSP 24  99 155 300 0.33-0.52 0 

PM10 24  52 99 150 0.35-0.66 0 

 

SO2 
 13 40 500 0.03-0.08 0 

24  21 34 150 0.14-0.23 0 

NO2 
 6 39 200 0.03-0.20 0 

24  19 26 80 0.24-0.33 0 

TSP 24  112 156 300 0.37-0.52 0 

PM10 24  64 87 150 0.43-0.58 0 

 

SO2 
 12 34 500 0.02-0.07 0 

24  16 25 150 0.11-0.17 0 

NO2 
 9 34 200 0.05-0.17 0 

24  14 26 80 0.18-0.33 0 

TSP 24  129 171 300 0.43-0.57 0 

PM10 24  56 100 150 0.37-0.67 0 

 

SO2 
 11 33 500 0.02-0.07 0 

24  17 25 150 0.11-0.17 0 

NO2 
 12 34 200 0.06-0.17 0 

24  14 28 80 0.18-0.35 0 

TSP 24  108 222 300 0.36-0.74 0 

PM10 24  79 135 150 0.53-0.90 0 

 

SO2 
 13 38 500 0.03-0.08 0 

24  20 29 150 0.13-0.19 0 

NO2 
 8 32 200 0.04-0.16 0 

24  12 26 80 0.15-0.33 0 

TSP 24  101 170 300 0.34-0.57 0 

PM10 24  76 113 150 0.51-0.75 0 

4.7-5

(GB3095-2012) 2  



 

 

 
 169

4.8  

4.8.1  

2017 7 27 31

7  

1  

 

2  

10min  

4.8.2    

4.8-1  

      

1  
 50.8 50.9 50.85 - 

 40.6 41.8 41.2 - 

2  
 54 55.8 54.9 - 

 42.5 44.7 43.6 - 

3  
 51.3 51.9 51.6 - 

 41.9 44.7 43.3 - 

4  
 52.0 52.1 52.05 - 

 40.0 41.0 40.5 - 

5  
 45.5 46.7 46.1 - 

 39.7 40.9 40.3 - 

6  
 41.7 44.1 42.9 - 

 38.0 38.4 38.2 - 

 

 55.8 

 42.9 

 49.73 

 

 43.6 

 38.2 

 41.18 
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6

GB3096-2008 1

GB3096-2008 1  

4.9  

4.9.1  

1.  

3

1 6

7 8 8 4.9-1  

     

1  113°48'35.81" 34°52'33.61"  

2  114°05'11.07" 34°54'42.61"  

3  116°05'59.06" 36°06'51.06"  

4  116°07'27.70" 36°08'19.79"  

5  116°52'22.72" 36°44'28.94"  

6  116°55'18.03" 36°44'06.61"
 

7  115°05'07.64" 35°22'46.51"  

8  118°40'24.45" 37°44'56.16"  

2.  

pH

12  

3.  

HJ/T166-2004

GB15618-2018

0 0.2m 1  
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4.9.2  

2019 8

4.9-2

8  

4.9-2

GB15618-2018 1 2
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5.1  

5.1.1  

11 - 6  

 

 

 

 

2000



 

 

 
 173

6 2000 3

20 90  

1987

 

77

 

 

2006 7 472
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2002 7

14

2008 8

2010

6

2017 4-5

 

 

1999

 

5.1-1 5.1-2  



 

 175



 

 176

   

1999    

2002    

2008   
 

2010   

2017  4-6  

 2018  

4-6

 

5.1.2  

2000 2016

 

1.

1  

 

2  

 

 

3  



 

 177

 

4  

10  

2.

 

1  

6  

2  

 

3  

 

4  

1.
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1998

 

2006

 

2007

30m
3
/s  

 

2.

1  

 

2  

2003

 

3  



 

 179

11

6

 

 

4  

 

3.

77

 

4.

1  

 

2  

92 97.59
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m
3

3611 m
3
/s

2000 17

5m
3
/s

2003

 

1.

10

( )

( )

( 11 6 ) ( )

 

10  

2.

28

9  

( 3-6 4-6 )

8  

3.

 

1. 20



 

1999

 

2.

 

 

 

 

 

 

3.

9

1999 3

2

8

( [19

3 1

6

8

5.1-1

200

 

181

998]2520

34

0 km
2

 

)

1999

3

8 11

199

11

1954

98 12

2018
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4.

2008 33691

m
3

1986 2008

2008 2018

80  

5.

1980 ~2018

151 m
3

50 m
3

 

 

20 3000 m
3

 

5.2  

5.2.1  

5.2.1.1

704km 226

90% 1997 6

6.9m
3
/s 28m

3
/s

5.2-1  



 

 183

 

 

 

7 ~9

 

 

km  

   

1972 4.23 0 3 15 4 19 310 

1974 5.14 11 2 18 2 20 316 

1975 5.31 0 2 11 2 13 278 

1976 5.18 0 1 6 2 8 166 

1978 6.3 0 4  5 5 104 

1979 5.27 9 2 19 2 21 278 

1980 5.14 1 3 4 4 8 104 

1981 5.17 0 5 26 10 36 662 

1982 6.8 0 1 8 2 10 278 

1983 6.26 0 1 3 2 5 104 

1987 10.1 0 2 14 3 17 216 

1988 6.27 1 2 3 2 5 150 

1989 4.4 14 3 19 5 24 277 

1991 5.15 0 2 13 3 16 131 

1992 3.16 27 5 73 10 83 303 

1993 2.13 0 5 49 11 60 278 

1994 4.3 1 4 66 8 74 380 

1995 3.4 23 3 117 5 122 683 

1996 2.14 15 6 122 14 136 579 

1997 2.7 76 13 202 24 226 704 

1998 1.1 19 16 114 28 142 449 

1999 2.6 1 4 8 34 42 278 

1972 1999 28 22

5 4 1092 5

1997 226  
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5.2.1.2

2013 34

 

1  

2013 34

5.2-2  

2  

5.2-3  

 

 
  

 200 150 

 30 50 30 

5.2.1.3

1980 ~2018

5.2-5 5.2-1  
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 186

5.2-6 5.2-1

2000 ~2018

91.8%~100% 1980 2 1981 30 1986 1 1988 5

1989 2

75.1%~100% 1990

1997 91 1999

84.4%~100%

2003 2004  

4 ~6 7 ~ 3

2004   

0

20

40

60

80

100

120

1
9
8
0

1
9
8
2

1
9
8
4

1
9
8
6

1
9
8
8

1
9
9
0

1
9
9
2

1
9
9
4

1
9
9
6

1
9
9
8

2
0
0
0

2
0
0
2

2
0
0
4

2
0
0
6

2
0
0
8

2
0
1
0

2
0
1
2

2
0
1
4

2
0
1
6

2
0
1
8

4

5~6

7 ~ 3
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5.2.2  

5.2.2.1

 

500

5 10km

24km

50.57

831.3km
2

58.21%  

5  

5.2-2  
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2002

1800m
3
/s

4000m
3
/s

4000m
3
/s

 

5.2.2.1

1.
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454m
3
/s

2720m
3
/s 11.7%

454m
3
/s 2720m

3
/s 6%

 

2.

2018

2016 2017 2016

1620m
3
/s 2017 1060m

3
/s 2018 4140m

3
/s 2018

2016 2017

 

 

 

5.2.2.3

1986 1999 2006 2013 2015 2016

2017 2018 8 5.2-3  
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5.2-3

1999

2002

90 2017 2018

 

5.2.3  

5.2.3.1
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1993 2004

1992 10

5.2-4  



 

 192

5.2.3.2
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2003 2006 15

4

1-3 5.2-6 5.2-5  

  1  2  3  

 6.831 4.083 3.572 2.888 

(m
3
/s) 1 20 6 6 

km  4.7 3.5 0.7 0.3 

 0 14 0.5 0.5 

2500m
3
/s

2500m
3
/s 3500m

3
/s

1

2

3
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2500m
3
/s

 

2008

2017

5.2-7  

 

 
 

m
3
/s  

 
 

m
3

 

 

m
3

 

 

m
3

 

2008 3387 11 1356  1356 

2009 3366 10 1508  1508 

2010 3560 12 2041 3628 5669 

2011 2689 15 2248 3619 5867 

2012 2763 19 3036 3285 6321 

2013 3300 19 2156 2620 4776 

2014 2600 10 803 1325 2128 

2015 2430 16 1679 1487 3166 

2016      

2017      

2018 3500  2400 500 2900 

   17227 15964 33691 

5.2-7 2008

33691 m
3

1
#

2
#

3
#

17227

m
3

15964 m
3

2016 2017

 

1986 ~2018

5.2-6 5.2-7  



 

5.2-8
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196
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5.2-6~5.2-8 1986 2008

2008 2018

80  

45-100cm

0 30cm

5000-6000

8000  

5.3  

5.2

20

 

5.3.1  

111 5

47 64

5.3-1  

/

1 2007 16 

2 1955/2015 20 

3 2007 15 

4 1975 20 

5 1970/2015 32.4 

6 1966/2014 25 

7 1970/1981 210 
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8 1957/2015 50 

9 1966/2014 40 

10 1958/2014 141 

11 1977 100 

12 1957/2007 40 

13 1995 40 

14 1972 10 

15 1988 25 

16 1986/2015 25 

17 1988/2014 30 

18 1979 10 

19 1958/2005 70 

20 2008 10 

21 1983/2015 20 

22 1993 20 

23 1985 10 

24 1992/2015 20 

25 1979 10 

26 2006 100 

27 2013 10 

28 1984 50 

29 1993 10 

30 1995 10 

31 1986 50 

32 1988 15 

33 1994 10 

34 1984 15 

35 1987 30 

36 1989 10 

37 1989  30 

38 1990 5 

39 2013  25 

40 2004  5 

41 2005  20 

42 2004  7 

43 1993 70 

44 2007 25 
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45 1986 25 

46 2006 100 

47 1994 30 

48 1971  50/150 

49 1980/2015 30/50 

50 1990 50 

51 1990 15 

52 1979/2015 80/150 

53 1878/2013 50/100 

54 1987 50 

55 1983/2015 50/80 

56 1992 30 

57 1959 30 

58 1966/2000 45 

59 1983 240 

60 1984 25 

61 1987 50 

62 1996 100 

63 1982 50 

64 1970 50 

65 1986 10 

66 1984 10 

67 1995 15 

68 1998 15 

69 1986 20 

70 1988 10 

71 2000 50 

72 1996 15 

73 1989 15 

74 1991 15 

75 1972 100/120 

76 1986 15 

77 1990 15 

78 1986 100 

79 1984 27.8 

80 1980 37.5 

81 1991 15 



 

 200

82 1986/2015 35 

83 1989 50 

84 2015 75 

85 1998 10 

86 1983 20 

87 1987 6 

88 1994 60 

89 1987 25 

90 1979 15 

91 1991 10 

92 1989 15 

93 1982 60/100 

94 1981  120/180 

95 1990 60 

96 1984/2012 40 

97 1988 40 

98 1996 30 

99 1986 100/200 

100 2000 20 

101 1990 15 

102 1988 30 

103 1988 80/100 

104 1996 20 

105 1988 25 

106 1982 10 

107 1982 10 

108 1983 4 

109 1993 1 

110 1993 30 

111 1986/2013 100/200 

1661.4m
3
/s 26

30 13 2362
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2536.3m
3
/s 58

30 37 3646.79

280

1100 300

 

5.3.2  

1.

2017 ~2019 5.3-2  

5.3-2 2017 -2018 2018 -2019

 

2.

5.3-3  

   
m

3
 

2017 -2018  2018 -2019  

   9054 25700 

  

 

 10869 65196 

   

   360000 

   11599 4999 
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5.3.3  

111

47  

5.3.3.1

50%

6

5.3-4  

   
/ 

 

 

m
3
/s  

 

m
3
/s   

1   1975 20 0 100 

2   1970/2014 210 47.5 77.4 

3   1977 100 4.2 96 

4   1995 40 0 100 

5   1972 10 0 100 

6   1988 25 4.74 81 

7   1979 10 3.2 68 

8   1958/2005 70 9.51 86 

9   1985 10 1.76 82 

10   1979 10 2.45 76 

11   1984 50 3.9 92 

12   1995 10 2.95 71 

13   1988 15 5.99 60 

14   1994 10 0.86 91 

15   1984 15 1.37 91 

16   1987 30 4.54 85 

17   1994 30 3 90 

18   1989 10 2.91 71 

19   1990 50 4.5 91 

20   1990 15 3.5 77 

21   1987 50 23.3 53 

22   1992 30 8.5 72 

23   1966/2000 45 27.6 39 
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/ 

 

 

m
3
/s  

 

m
3
/s   

24   1987 50 18.5 63 

25   1983 240 74.4 69 

26   1984 25 9 64 

27   1986 15 9.6 36 

28   1990 15 7 53 

29   1986 100 62 38 

30   1970 50   

31   1995 15 10.1 33 

32   1998 15 10.9 27 

33   1996 15 9.9 34 

34   1984 27.8 9 68 

35   1980 37.5 27.8 26 

36   1991 15 7.9 47 

37   1998 10 3.5 65 

38   1983 20 7.4 63 

39   1987 6 1.5 75 

40   1994 60 33.4 44 

41   1987 25 9.5 62 

42   1979 15 4.8 68 

43   1996 30 16.1 46 

44   1982 10 0 100 

45   2000 20 2 90 

46   1990 15 0 100 

47   1993 30 0 100 

5.3-4 47 6

50% 1726.3m
3
/s

500.58m
3
/s

 

5.3.3.2

7

40
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5.3.3.3

47 11

34 5.3-5  

/

1 1975 25+330

2 1970/2014 

3 1977 86+620

4 1995 17-18

5 1972 68+800

6 1988 100+500

7 1979 156+377

8 1958/2005 166+450

9 1985 1+410

10 1979 31+550

11 1984 65+870

12 1995 98+502

13 1988 123+170

14 1994 140+275

15 1984 147+040

16 1987 154+650

17 1994 13-14

18 1989 166+340

19 1990 181+739

20 1990 207+337

21 1987 265+240

22 1992 300+642

23 1966/2000 337+127

24 1987 4+051

25 1983 8+040

26 1984 37+350

27 1986 77+639

28 1990 105+261

29 1986 123+210

30 1970 7
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31 1995 131+680

32 1998 49+300

33 1996 164+755

34 1984 119+902

35 1980 154+865

36 1991 95+300

37 1998 224+485

38 1983 235+016

39 1987 244+764

40 1994 253+690

41 1987 256+387

42 1979 264+498

43 1996 216+181

44 1982 235+450

45 2000 246+500

46 1990 3+000

47 1993 0+900

5.3-5

27 3

 

5.3.4  

1.

 

 

2.
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5.4  

5.4.1  

1.

370 m
3

 

2.

 

3.

2012 2030 2013 34

 

4.

4-6

 

5.



 

 207

6.

 

5.4.2  

 

 

5.4.3  

 

 

 

5.4.4  
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2500m
3
/s

3500m
3
/s

 

 

 

5.5  

5.5.1  

5.5-1  
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5.5-1                              
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 /  / 
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5.5-1

 

200m

 

 

 

5.5.2  

1.

47 45

47  

45 1284.49

124.65

 

2.

6320.67 3299.13

3021.54 2740.82
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5.5-2  

5.5-2                

 
 

 

 

%  

 3299.13 0.03 

 3021.54 0.045 

 6320.67  

18 8 12

11 5

 

 

5.5.3  

1.

5.5-3  

 hm
2

 hm
2

 hm
2

 

 
 23142  219.9 

 440732   

 8924  201.4 

 15785   

 82354 93.9  

 93428   

 3361   

 667727   

5.5-3 219.9hm
2

201.4hm
2

18 10 12  
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2.

5.5-4  

 

 

 

t/hm
2

  

 

hm
2

 
t·a

-1
 

 

hm
2

t·a
-1

 

 8.97   219.9 1972.5 

 207.02   201.4 41693.8 

 / 93.9    

     43666.3 

5.5-4

41693.8t·a
-1

1972.5t·a
-1

 

10

 

3.

 

5.5.4  

1.

 

 



 

 215

5.5-5  

  
Lmax(dB) 

m  
 

  

1  80 22 73 11 12  

2  85 38 130 11 12  

3  85 38 130 10 12  

4  85 38 130 10  

5  95 120 420 10  

6  80 22 73 6  

7  80 22 73 10 6  

8  80 22 73 3 4  

9  80 22 73 3 4  

10  95 120 420 11  

11  95 120 420 11  

12 80 22 73 12 2  

13  95 120 420 11  

14  85 38 130 11 5  

5.5-5

10 11

 

 

2.
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3.

 

 

420m 10 11

 

 

 

5.5.5  

1.



 

 217

 

 

 

2.

 

 

5.5.6  

47

1

2 3
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5.5.6.1

1.

1977 10 86+620

117.0km 12.0km 5 3.6×3.4m

89.40m 100m
3
/s 600m

3
/s

92.06m 100.19m

101.19m  

8.25km 1500m

 

85 4.2m
3
/s

96%

5.5-1  
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2.

5.5-6  
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10 1 10 31  

   

 
 

    

 

 

 

 

 

 

 

    

    

 11 1 11 15     

 11 1 11 30  / / / 

 11 1 12 25   / / 

 12 26 2 9  / / / 

 3 3 5 2  / / / 

 5 3 6 14  / / / 

 5 3 6 17  / / / 

 5 13 5 27  / / / 

 5 2 6 1     
 

 

  6 15 6 30  / / / 
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3.

181.70 54.62

127.08

44.41 82.67  

 

44.41 10 6

 

4.

 

10 6

 

5.

 



 

 222

9

 

 

5.5.6.2

1.

1958 1983

8+040 1983 10

8 7.7m 3m

240m
3
/s 38.5m 41.0m

49.70m 50.70m  

1983 1999 12.52 m
3

2000 2016 9.17 m
3

2015 74.4m
3
/s

31.0% 2.84m
3
/s 1.18%

5.5-2  

2.

5.5-7  

 

 

 

 

 

 

 

 

 

 



 

 223
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10 1 10 31  

   

 

 

 

10

6  

    

 

 

 

 

 

 

 

 

 

    

 
11 1 12 15     

 12 16 1 15  / / / 

 11 1 1 31     

 2 1 2 15  / / / 

 3 1 5 31  / / / 

 5 15 6 30  / / / 

 5 3 6 17  / / / 

 5 15 6 15  / / / 

 

 

 

 

 

 

 

 

 10 1 10 31     

 

 

 

10

6  

 
11 1 12 15     

 12 15 12 31     

 12 16 1 15  / / / 

 11 1 1 31     

 2 1 2 15  / / / 

 3 1 5 31  / / / 
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  5 15 6 30  / / / 

 5 3 6 17  / / / 

 5 15 6 15  / / / 

  6 15 6 30  / / / 
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3.

200.60 78.60

200m 122.0

9.22

112.78  

200m

 

9.22 10 6

 

4.

 

10 6

 

5.
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9

 

 

5.6  

5.6.1  

47 22

25

 

47

9~11

10 20~45

22

25 5.6-1  

5.6-1             

   
  m

2 m
3
/s  m

3
 

 
1   30  15 373 150 0.40 237  

2   30  15 2806 165 5.89 6992  

 
3   10  10 8427 165 0.36 300  

4   10  10 2353 165 0.82 680  

 

5   10  10 2053 150 4.20 4534  

6  
 

15  10 2640 115 0.67 554  

 
7 

 
 15  10 580 150 1.00 1172  

8   15  10 1348 150 1.00 1350  

 9 
 

 15  10 4045 150 2.32 3003  
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  15  10 3802 150 3.13 4050  

11   15  10 1940 180 18.00 28000  

 
12   30  15 1331 120 1.21 1250  

13   30  15 4159 120 1.25 1300  

 

14  
 

15  10 4216 120 2.97 3079  

15   15  10 3463 120 3.52 7289  

16   15  10 1409 120 0.48 500  

17   15  10 1462 120 0.82 850  

 
18 

 
 15  10 1011 120 3.86 4000  

19   15  10 3510 120 6.41 6646  

 

20   30  15 2366 120 0.48 500  

21   30  15 3663 120 2.70 2800  

22   30  15 4556 120 0.53 550  

23   30  15 3547 120 6.56 6800  

24   30  15 3388 120 0.36 375  

 25   30  15 3247 120 1.21 1250  

47 22 25

 

5.6.2  

 

5.6.3  

103.7
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5.6-2  

  m
2

  373 

  2806 

  8426  

  2353  

  2640 

  832 

  1348 

   4050 

  3802 

  1940 

  1331 

  4149 

  4216 

  3463 

  1409 

  1462 

  1011 

  3510 

  2366 

  3663 

  4556 

  3547 

  3388 

  3247 

 69135 107.9  

0.17%
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5.6.4  

 

10 11

10

 

 

5.6.5  
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5.6.6  

 

 

5.6.7  

2km



 

232

 

0.24~9.0 m
3

0 0.03m 0 0.08m

 

5.6.8   

12

5.6-3  

   
 

  

 
 

 

  - - - 

 

373 

  
  

2806 

 
  - - - - 8427 

  - - - - 2353 

 
  - - - 

 

2053 

  - - - 2640 

 

  - - 580 

  - - 1348 

   - - - 4045 

 
  - - - - 3802 

  - - - 1940 

   - - - 1331 
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  - - - 4159 

  - - - 2057 

 

 
 

- - - - 4216 

  - - - - 3463 

  - - - - 1409 

  - - - - 1462 

 

  - - - - 1011 

  
  

- 3510 

 

  - - - - 2366 

  - - - - 3663 

  - - - - 4556 

  - - - - 3547 

  - - - - 3388 

   - - - - 3247 

1.

5.6-4  

5.6-4                

    

   4~6  

18  

   3~7  
15-16

 

   3~8  
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   5~7  

5~7 6

18 ~30 20 ~25

 

   4~5  

5 20

30

 

 

   4~5  
16 23

 

 
 

 6~8  
 

 
 

 6~7  

 

2.

5.6-3

GB11607-1989 10mg/L

 

6896m
2

 

3.

10~11 10
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0.24~9.0 m
3

0 0.03m

0 0.08m

 

 

 

5.6-3

9
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21056m
2

11 12

 

 

5.7  

5.7.1  

 

1.

1  

 

3.4-1

2h

2h
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4

200 3000mg/L pH=6 8

 

2  

1 0.5m
3

5.7-1

0.5m
3

3m
3

PH SS 5000mg/L

pH

 

  d  m
3

 
   2 60  60 

  4 60  120 

 

 2 60  60 

 2 55  55 

 2 40  40 

 

 2 60  60 

   2 30  30 

   2 60  60 

 2 60  60 
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  d  m
3

 2 60  60 

 

 2 60  60 

 2 75  75 

   2 60  60 

   2 75  75 

   2 60  60 

   2 60  60 

 2 60  60 

   2 60  60 

 

 6 61  183 

 3 61  91.5 

 6 61  183 

 5 50  125 

  2 61  61 

 

 2 61  61 

 2 52  52 

 2 40  40 

 2 61  61 

 

 1 60  30 

 1 60  30 

 1 60  30 

 

 1 60  30 

 1 60  30 

 1 60  30 

 1 60  30 

 
 1 60  30 

 1 60  30 

 

 1 60  30 

 1 60  30 

 1 60  30 

 1 60  30 

 1 60  30 

 1 60  30 

 1 60  30 

 
 1 60  30 

 1 60  30 
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  d  m
3

 1 60  30 

 1 60  30 

 1 60  30 

2.

CODcr BOD5 SS TP TN CODcr BOD5 300mg/L

200mg/L 250mg/L  

47 10

18

60L/ ·d 80%

2.1m
3
/d 17.1 m

3
/d 5.7-2  

5.7-2               

 
 

 

 

 /

 
 

 

m
3
/d

 

m
3

 

 

m
3
/d

 
   9 200 4.5 9.6 2160 8.0 

  10 272 10.7 13.1 5136 17.1 

 

 9 200 4.5 9.6 2160 8.0 

 9 150 3.38 7.2 1622.4 6.0 

 9 150 3.38 7.2 1622.4 6.0 

 

 10 123 3.18 5.9 1526.4 5.1 

   10 71 1.58 3.4 758.4 2.5 

   10 123 3.19 5.9 1531.2 5.1 

 10 88 1.69 4.2 811.2 2.7 

 10 54 2.85 2.6 1368 4.6 

 

 10 80 2.04 3.8 979.2 3.3 

 10 96 2.1 4.6 1008 3.4 

   10 71 1.41 3.4 676.8 2.3 

   10 82 2.07 3.9 993.6 3.3 

   10 102 1.36 4.9 652.8 2.2 

   10 169 1.98 8.1 950.4 3.2 

 10 61 2.63 2.9 1262.4 4.2 

   10 77 1.6 3.7 768 2.6 
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 8 220 4.4 10.6 2112 8.8 

 9 220 4.95 10.6 2376 8.8 

 
 9 220 4.95 10.6 2376 8.8 

 9 220 4.95 10.6 2376 8.8 

  9 258 5.16 12.4 2476.8 9.2 

 

 9 180 3.6 8.6 1728 6.4 

 18 222 9.44 10.7 4531.2 8.4 

 9 177 3.54 8.5 1699.2 6.3 

 

 12 248 2.38 11.9 1142.4 3.2 

 12 232 2.22 11.1 1065.6 3.0 

 12 401 3.85 19.2 1848 5.1 

 

 
12 195 1.84 9.4 883.2 2.5 

 12 236 2.26 11.3 1084.8 3.0 

 12 255 2.45 12.2 1176 3.3 

 12 263 2.78 12.6 1334.4 3.7 

 
 12 275 2.64 13.2 1267.2 3.5 

 12 295 2.83 14.2 1358.4 3.8 

 

 12 225 2.26 10.8 1084.8 3.0 

 12 212 1.98 10.2 950.4 2.6 

 12 255 2.45 12.2 1176 3.3 

 12 189 1.81 9.1 868.8 2.4 

 12 322 3.09 15.5 1483.2 4.1 

 12 275 2.64 13.2 1267.2 3.5 

 12 236 2.26 11.3 1084.8 3.0 

 

 12 287 2.75 13.8 1320 3.7 

 12 160 1.61 7.7 772.8 2.1 

 12 236 2.26 11.3 1084.8 3.0 

 12 223 2.12 10.7 1017.6 2.8 

 12 275 2.75 13.2 1320 3.7 

    427.6 65116.8 206.3 

47 786km

5.7-3  
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20m
3
/d   

>20m
3
/d /  

20m
3
/d

 

5.7.2  

 

5.7.3  

240m
3
/s

 

1.

 

1  

1  

 

3430m
3
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2h 2h

 

4 85m×300m 386

195 85m×310m 396 180

 

2  

SS 5000mg/L pH

11  

2 0.5m
3

29656m
3

2 92 2m
3
/d

184m
3

 

pH SS 5000mg/L

pH

 

2  
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CODcr BOD5 SS TP TN CODcr BOD5

300mg/L 200mg/L 250mg/L 1

18 1.55m
3
/h 80%

9.9m
3
/d  

9.9m
3
/d

20m
3
/d

 

2.

 

5.8  

 

5.8.1  

 

50m 8.90mg/m
3

100m 1.65mg/m
3

150m 

GB3095-2012 0.3mg/m
3
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TSP 50 200m

GB3095-2012  

5.8.2  

CO NOx  

 

 

Q kg/km• V km/h W t

P kg/m
2

 

50km/h 30t 0.3kg/m
2

2.99kg/km•

94% 0.179 kg/km•

5.6-1  

 0m 20m 50m 100m 200m 

TSP mg/Nm
3

 
 11.03 2.89 1.15 0.86 0.56 

 2.11 1.40 0.68 0.60 0.29 

%  81 52 41 30 48 

10 50m 4 5m 3min

150m TSP 5.093mg/m
3

GB3095-2012  

72.085.0

5.08.65
123.0Q

PWV
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5.9  

 

5.9.1  

3.4-3  

5.9.2  

 

 

 

—— r dB(A)  

—— r0 dB(A)  

—— m  

—— r0 1m  

5.9.3  

1  

95dB A

6 49.73 dB A

5.9-1  

)/log(20 00 rrLLr

rL

0L

r

0r
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m  10 15 20 25 30 35 50 80 100 150 200 

 75.0 71.5 69.0 67.0 65.5 64.1 61.0 56.9 55.0 51.5 49.0

 75.0 71.5 69.0 67.1 65.6 64.3 61.3 57.7 56.1 53.7 52.4

56.3m

GB3096-2008 2 100m

GB3096-2008 1 59.1m

2 119.3m 1

 

200m 18

18 5.9-2  

   dB A  m   

1   57.7 80  

2   62.2 45  

3   53.5 156  

4   53.9 145  

5   60.0 59  

6   54.4 131  

7   56.1 100  

8   58.7 70  

9   55.0 120  

10   55.0 120  

11   53.3 161  

12   53.0 172  

13   54.2 136  

14   58.5 72  

15   52.8 180  

16   54.0 143  

17   55.9 104  

200m

GB3096-2008

2 GB3096-2008 1 5.9-2
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18

7 GB3096-2008

1  

200m

15

25dB A 20dB A

 

m  10 15 20 25 30 35 50 80 100 150 200 

 
75.0 71.5 69.0 67.0 65.5 64.1 61.0 56.9 55.0 51.5 49.0

 
55.0 51.5 49.0 47.0 45.5 44.1 41.0 36.9 35.0 31.5 29.0

 
56.1 53.7 52.4 51.6 51.1 50.8 50.3 50.0 49.9 49.8 49.8

2  

35m GB3096-2008

1

 

5.10  
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1.

 

2×3m

 

2.

 

3.

47 54 410
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6.1  

6.1.1  

6.1-1  

6.1.2  

6.1.2.1

1.

1975 25+330 2

20m
3
/s

14

2015 0m
3
/s  

2.

1970 10 42+675m 1981



 

250

16 210m
3
/s 587

366.5 222.5

2015 47.5m
3
/s  

6.1.2.2

25+330

45 1.7km

500m

20m 60m 6.1-1 13  
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6.1.2.3

1.

4.9km 5.1km

60m

0.92km 1.2km

 

9 11 5

10 10 5

10 30

 

 

2.
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6.1.3  

6.1.3.1

1990 207+337

15m
3
/s 2015 3.52m

3
/s

15  

6.1.3.2

207+337

50m 100m

250m 6.1-2 14  

6.1.3.3

1.



 

254

6.1-2

6.1-3  

  
Lmax(dB) 

m  
 

  

1  80 32 100 11 12  

2  85 60 180 11 12  

3  85 60 180 10 12  

4  85 60 180 11  

5  95 180 570 11  

6  80 32 100 6  

7  80 32 100 10 6  

8  80 32 100 3 5  

9  80 32 100 3 5  

10  95 180 570 12 15 1 15

11  95 180 570 12 15 1 15

12  85 60 180 11 5  
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6.1-5 6.1-3

180m

570m 11 ~ 1

 

1  

II

 

11 3



 

256

11

1  

2  

 

4 6

 

5 6

 

3  

II 80cm

23 -24 35~40  

 

2.



 

257

 

 

6.1.4  

2500m
3
/s

3500m
3
/s  

 

 

6.2  

6.2.1  

1.

1  

2

 

2  
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3km

 

3  

6.2-7  

       

    m
3
/s  

m
3
/s   

  1    20 0 3.6 

  2  40 0 19 

4  

 

5 “ ”  

 

6  

6.2-8

15  
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36

2.40km  

 

 

72 70m 

1.19km

 

 
 

 

3

1000m 100m  

 

2

4

  

 

 

6.2.2  

6

 

1  

1  

2000 200 50

50  
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2  

107 700

50 50  

 

3 72  

100  

100

 

4 36  

100  

 

2  

1  

50

30

10

10  

50  

2  

1000

100 50

30 10

10  



211.12k

6.2.3 

1

2

3

km
2

 

 

 

 

 

 

6.2-1
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100

 

2007

0

19775

 

211.1

 

1995

12km
2
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6.2.4  

1  

6.2-9  

          

  
 

  

  1.7km 500m  

  6 8  
 

  -1 -5  

 

2  

 

6.2.5  

1.

 

1  

 

25+330
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1.19km

200m  

2  

 

3  

 

2.

 

6.3  

6.3.1  

2

6.3-1 6.3-1 16  



 

264

 
 

 
  

 
   --  

 
   --  

 
   --  

 
   --  

 
  

 

  

 
  

 

  

 

  

10

1 ~30 10 45

3179m
2

6.3-2  
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 m

2
 

 
  373 

  2806 

6.3-2 3179m
2

0.003%

 

12

10~11 115~150

 

 

1.

 



 

266

 

 

2.

 

 

4~6

10~11

 

1.



 

267

 

 

 

2.

1

2806m
2

11 12

11

 

3.

 



 

268

4~6 5   

4~6  

10~11

 

 

6.3.2  

4

6.3-3 6.3-2

17  
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4  

 

 
 

 
  

 
   --  

 
   --  

 
  

 

  

 
   --  

 
   --  

 
   --  

 
  

 

  

 
   --  

 
   --  

 
  

 

  

 
   --  
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10~30 15

6873m
2

6.3-4  

      

   
 m

2
 

 
  832 

  1348 

 
  2053 

  2640 

6.3-4 6873m
2

0.0005%
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12

10~11 115~150

 

 

1.

 

3

 

 

2.



 

272

 

 

18   

1.

 

2.

1928m
2

11 12

11



 

273

 

3.

4-6 5   

 

10~11

 

 

1



 

274

6.3-1  

  

1.

 

2.
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11 10

3 165

 

1.

 

2.

11

10 3
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7.1  

7.1.1  

18  

7.1.1.1

7.1-1  

  

1.

 

2.

3.

 

4.

 

5.
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6.

 

7.  

7.1.1.2

7.1-2  

 
 

  

 

1. 

 

2. 

6

6  

3. 

 

4. 

 

5. 

 

1. 11

~ 5

11 ~ 3

10 4

5 6  

2. 

 

1. 10

~ 5

11 ~ 3

10 4

5 6  

2. 

 

1. 11

~ 5

11 ~ 3

10 4

5 6  

2. 
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7.1.2  

1

 

2

 

3

 

4  

 

5

 

6

 

7
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8

 

9 2

 

7.1-4  

 

 

 
   

 

 

 

1  

2  

3

 

4  

5

 

6

 

7

 

8

 

9

 

10

 

11

 

12

 

13

 

 

   



 

280

14 2

“ ”

 

7.1.3  

7.1.3.1

2

4~6

2

4 1 6 30 7.1-5  

7.1-5                

4

1 6 30

4 1 6

30

4

1 6 30

4 1 6

30

7.1.3.2

1  

 

4 6

 

2  
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3  

 

2

6 6

7.1-6  

7.1-6                 

4 1 6

30  

4 1 6

30  

4 1 6

30  

4 1 6

30  

4 1 6

30  

4 1 6

30  

4  

 

5  

 



 

282

7.1.3.3  

1.

 

1  

 

2  

 

3  

7.1-7 7.1-8

 

4  

3 1

7.1-7 7.1-8  

  
cm  

/

 
 

 
 6 8 6 3 /  18 

 4 5 8 2 /  16 
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 8 10 6 3 /  18 

 4 5 6 1.5 /  9 

 61 

 183 

 

7.1-8    

  
cm  

/

 
 

 

 6 8 7 3 /  21 

 4 5 8 2 /  16 

 8 10 9 3 /  27 

 4 5 8 3 /  24 

 88 

 264 

2.

 

A. 

60% 40% 2

2  

B.

60% 40% 4

4 7.1-9  

 
  

 

 

20 2 2 27 
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50 4 4 46 

7.2  

7.2.1  

 

 

 

58

 

7.2-1  

7.2-1            

  

 
 

 

+ +  

 

  

 

30-50cm + +  

 

 
 

 

30-50cm + +

 

 + +  
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7.2.2  

1

 

2

 

3

 

4

 

5

 

6

 

7.3  

7.3.1  

 

1  

2  

3

 

4

4 6

4 6
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5  

6

 

7

 

7.3.2  

7.3.2.1

 

1000m
2

0.5~0.7m/s

 

1.

 

2.

1/2 1/4

0.2-0.1ms

280-700V 100Hz



7-30Hz

3.

4.

7.3-22  

7.3-1

3-5m

1  

 

287

 

 



 

288

7.3.2.2

 

 

 

7.4  

7.4.1  

1.

 

2.

47

COD BOD5
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7.4-2  

7.4-1  

  
 

m
3
/d  

 

m
3
/d  

 

   13.1 17.1  

 
 9.6 8.0  

 7.2 6.0  

 

 5.9 5.1  

   3.4 2.5  

   5.9 5.1  

 4.2 2.7  

 2.6 4.6  

 

 3.8 3.3  

 4.6 3.4  

   3.4 2.3  

   3.9 3.3  

   4.9 2.2  

   8.1 3.2  

 2.9 4.2  

   3.7 2.6  

 
 10.6 8.8  

 10.6 8.8  

 
 10.6 8.8  

 10.6 8.8  

  12.4 9.2  

 
 8.6 6.4  

 10.7 8.4  
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m
3
/d  

 

m
3
/d  

 

 8.5 6.3  

 

 11.9 3.2  

 11.1 3.0  

 19.2 5.1  

 

 9.4 2.5  

 11.3 3.0  

 12.2 3.3  

 12.6 3.7  

 
 13.2 3.5  

 14.2 3.8  

 

 10.8 3.0  

 10.2 2.6  

 12.2 3.3  

 9.1 2.4  

 15.5 4.1  

 13.2 3.5  

 11.3 3.0  

 

 13.8 3.7  

 7.7 2.1  

 11.3 3.0  

 10.7 2.8  

 13.2 3.7  

 427.6 206.3  

7.4.2  

18 29

2018 3 1 2016 11 1

 

1
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2

 

3

 

4 1

 

5

 

6

 

7

 

8

 

 

1

 

2

 

 

7.4.3  

1.



 

292

1  

2  

3  

4  

2.

1  

2

25km/h  

3  

4  

5 (GB 16170-1996)

(GB 1495-79)  

3.

 

1

10m 3m  

2  

3

 

4  

7.4.4   

1.

1 2 94  

2  

3  

2.



 

293

1  

2  

3.

1

 

2 7.4-2  

  m³  km

 
   1141   5.0  

 4817  25.0 

 

 267   5.0  

 1039   5.5  

 399   7.0  

 

 286   55.0  

   1244   13.5  
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 4161   30.0  
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