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1  

1.1  

1.1.1  

1 2014 4 2015 1  

2 2022 10 1 2016 7 2  

3 1991 6 29 2011 3 1

 

4 2022 6 1  

5 2021 12 24 2022 6

5  

6 1999 1 1 2004 8 28  

7 1998 1 1 2016 7 26

 

8 2016 1 2018 10 26

 

9 2016 9 1 2018 12 29

 

10 2005 4 1 2020

4 29  

11 2019 1 1  

12 2022 12 30 2023 5

1  

13 2007 11 1  

14 2017 6 27 2018 1

1  

15 2009 1 1 2018 10 26

 

1.1.2  

1 120 2011 1 8
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2 687 2017 10 7  

3 666 2016 2

6  

4 645 2013

12 7  

5  16 2010 12

22  

6 [2015]177 2016

1 4  

7 682 2017 10 1  

8 2021  16

2020 11 30  

9  4 2019 1  

10  7 2019 7 11  

11 2019  11

2019 12  
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2012  
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16 2024 7  
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[2022]397 2022 3 12  

1.1.3  

1 2020 2020 12
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3 2020 9 25  
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5 2019 12 11  

6 2019 3 1  

7 2006 8 1 2017

11 27  
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5 9  
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17 < >
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1.1.4  

1  HJ2.1-2016 2017 1 1  

2  HJ2.3-2018 2019 3 1  

3  HJ610-2016 2016 1 7  

4  HJ964-2018 2019 7 1  

5  HJ2.2-2018 2018 12 1  

6  HJ2.4-2021 2022 7 1  

7  HJ19-2022 2022 7 1  

8 HJ169-2018 2019 3 1  
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10 GB50433-2008 2008  
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3 2015 10  
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α β/% 
γ/% 
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A2/km2

R/% 

A1/km2
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α≤10

 

β≥20

 

γ≥30 
A1≥0.3 A2≥1.5

R≥10 

A1≥0.3 A2≥1.5
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A1≥0.5 A2≥3 
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20 β 2
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0.3 A1 0.05
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1.5 A2 0.2 20
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A2 0.5 
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2023 70

123.14 22

 

1.7  
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GB3095-2012

GB3095-2012  

2  

2022

[2022]93

GB3096-2008 1

GB3096-2008 1  

3  

[2017]23

GB3838-2002 II

2024 [2024]2

2024 2024

GB3838-2002 III III

 

GB3838-2002

III  



 

25 

1.8  

1.8.1  

1.8.1.1  

GB3095-2012 1.8-1  

1.8-1  

  
mg/m3 

 
   

1 SO2 0.06 0.15 0.50 

GB3095-2012  

2 NO2 0.04 0.08 0.20 

3 PM10 0.07 0.15 -- 

4 PM2.5 0.035 0.075 -- 

5 CO -- 4.0 10 

6 O3 -- 0.16 0.2 

1.8.1.2  

GB3096-2008 1 1.8-2  

 1.8-2  

  
 dB A  

 
  

1 1  55 45 GB3096-2008  

1.8.1.3  

2024

[2024]2 2024 2024

GB3838-2002 III

GB3838-2002  

1.8-3  

    III   

1  1 2 

2 pH   6 9 

3                                 ≥ 5mg/L 3mg/L 

4                           ≤ 6mg/L 10mg/L 

5 CODCr                    ≤ 20mg/L 30mg/L 

6 BOD5                 ≤ 4mg/L 6mg/L 

7 NH3-N                          ≤ 1.0mg/L 1.5mg/L 

8 P                          ≤ 0.05mg/L 0.3mg/L 

9 TN                             ≤ 1.0mg/L 1.5mg/L 

1.8-4  

     

1 SO4
2-  250 mg/L 

2 Cl-  250 mg/L 



 

26 

     

3 N  10 mg/L 

1.8.1.4  

GB/T14848-2017  

1.8-5  

  I  Ⅱ  Ⅲ  Ⅳ  Ⅴ  

1 pH 6.5≤pH≤8.5 
5.5≤pH 6.5 pH<5.5

pH >9 8.5 pH≤9 

2 
CODMn O2 /

mg/L  
≤1.0 ≤2.0 ≤3.0 ≤10.0 >10.0 

3 N / mg/L  ≤0.02 ≤0.10 ≤0.50 ≤1.50 >1.50 

4 / mg/L  ≤50 ≤150 ≤250 ≤350 >350 

5 / mg/L  ≤50 ≤150 ≤250 ≤350 >350 

6 / mg/L  ≤1.0 ≤1.0 ≤1.0 ≤2.0 >2.0 

7 / mg/L  ≤0.001 ≤0.01 ≤0.05 ≤0.1 >0.1 

8 N / mg/L  ≤2.0 ≤5.0 ≤20.0 ≤30.0 >30.0 

9 N / mg/L  ≤0.01 ≤0.10 ≤1.00 ≤4.80 >4.80 

10 / mg/L  ≤0.001 ≤0.001 ≤0.002 ≤0.01 >0.01 

11 CaCO3 / mg/L  ≤150 ≤300 ≤450 ≤650 >650 

12 / mg/L  ≤300 ≤500 ≤1000 ≤2000 >2000 

13 
/1 MPN/100mL

CFU/100mL  
≤3.0 ≤3.0 ≤3.0 ≤100 >100 

14 / CFU/mL  ≤100 ≤100 ≤100 ≤1000 >1000 

15 / mg/L  ≤0.001 ≤0.001 ≤0.01 ≤0.05 >0.05 

16 / mg/L  ≤0.0001 ≤0.0001 ≤0.001 ≤0.002 >0.002 

17 / mg/L  ≤0.005 ≤0.01 ≤0.05 ≤0.10 >0.10 

18 / mg/L  ≤0.005 ≤0.005 ≤0.01 ≤0.10 >0.10 

19 / mg/L  ≤0.0001 ≤0.001 ≤0.005 ≤0.01 >0.01 

20 / mg/L  ≤0.1 ≤0.2 ≤0.3 ≤2.0 >2.0 

21 / mg/L  ≤0.05 ≤0.05 ≤0.10 ≤1.50 >1.50 

1 Ⅰ  

Ⅱ  

Ⅲ GB5749-2006

GB/T14848-2017  

Ⅳ

 

Ⅴ  

1.8.1.5  

 

GB15618-2018  
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1.8-6  

 mg/kg  
 

pH≤5.5 5.5<pH≤6.5 6.5<pH≤7.5 pH>7.5 

1  0.3 0.3 0.3 0.6 

2  1.3 1.8 2.4 3.4 

3  40 40 30 25 

4  70 90 120 170 

5  150 150 200 250 

6  50 50 100 100 

7  60 70 100 190 

8  200 200 250 300 

1.8.2  

1.8.2.1  

GB12523-2011

1.8-7  

 1.8-7  

 dB A   

  

GB12523-2011  70 55 

1.9  

1.9.1  

 

1.9.2  

1

 

2
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2  

2.1  

 

 

 

113981.66  

2024 5 2026 12 32  

2.2  

2.2.1  

2.2.1.1  

1959 12

1 1960 7

1970 1982 1983 9

28.72m

2222m 15.59 m3 12.62 m3 3.85 m3

21.16m 19.87m 15.0m

21.50km2 21.16m 113.8km2  

2013

22m 123km2 81.3 km2

219.7km2

2060km2 5.06

20.5 7.00 4.74m

 

2.2.1.2  

1  

14km 2.40km

2012 2.90km 2015

8.70km

1:3  



 

29 

2.812km

200m~300m 400m 630m 24.0m

15.7m 1/1000

5.00m  

 

 

2.2-1  

2  

2013 12 20 2015 9 20

112.05km 82.02km 27.65km

2.37km  

 

2.2-2  



 

30 

      

2.2-2  

22m 2013

400 22m

22m  

3  

 

2.2-3  

 

2.2-3  

2.2.2  

1



 

31 

 

8

 

5

3 0.74 m3

40~50

 

2  

2017.12 COD

 

2018~2019

 

TN TP

 

3  

2017 8

5

 



 

32 

 

4  

2013 10

 

 

 

2.3  

2.3.1  

TN TP

 

2.3.2  

1

7.45km2

TP TN 5.18km2

12.63km2 2

22 78.293km 139.11 m2 3



 

33 

22.284km 4 60.9km

4.332km 5

4m 10.376km 6 1  

 

2.3-1  

2.4  

2.4.1  

2.4.1.1  

0.6m

7.45km2 499 m3 7.01km2

4.1km 2.1km

0.44km2 0.85km 0.73km

 

1  

7.5km

1.5km2 4.8m

15km  



 

34 

11.4~18.7m

A B C 17.2m

17.0m 17.1m D 15.5m

 

 

A  

A

378.29 m2 13.3m~18.4m 17.2m  

16.19~16.9m 248.55 m3  

2.4-1 A  

m2  378.29 

m  17.2 

m  16.19-16.9 

m3  248.55 

B  

B

82.38 m2 12.5m~18.0m  17.0m  

16.35~16.63m 62.41 m3  

2.4-2 B  

m2  82.38 

m  17.0 

m  16.35-16.63 

m3  62.41 

C  

C

165.36 m2 13.1m~18.7m 17.1m

15.71~16.65m 91.42 m3  

2.4-3 C  

m2  165.36 

m  17.1 



 

35 

m  15.71-16.65 

m3  91.42 

D  

D A B C

75.41 m2

11.4m~18.3m 15.5m 14.61~15.72m

67.95 m3  

2.4-4 D  

m2  75.41 

m  15.5 

m  14.61-15.72 

m3  67.95 

2  

3.0km 0.048km2

4.8m

 

 

 

1 1  

1 2.71 m2

13.4m~13.8m 13.8m 13.2m

1.56 m3  

2.4-5 1  

m2  2.71 

m  13.8 

m  13.2 

m3  1.56 

2 2  

2 32.29 m2
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11.3m~12.9m 12.3m 11.7m

20.36 m3  

2.4-6 2  

m2  32.29 

m  12.3 

m  11.7 

m3  20.36 

3 3  

3 8.95 m2

9.7m~13.6m 12.6m 12.0m

7.22 m3  

2.4-7 3  

m2  8.95 

m  12.6 

m  12.0 

m3  7.22 

2.4.1.2  

1  

499 m3

29 m3

9 m2

0.048km2

 

 

 



 

37 

 

1 2 7 8 9 1 2

5 1 2 1.15km2 7.3km

420 m3 7 8 9 1.50km2 7.5km

560 m3 1 2 0.34km2 5.8km

85 m3 5 0.58km2 4.3km

140 m3  

 

2.4-1  

7 8 9

114 m3

15km

 



 

38 

 

2.4-2  

22m  

4.2km 1.75km2 5m

114 m3

12km  

 

2.4-3  

22m  

22m



 

39 

2.35km2

 

 

2.4-4  

 

2.4-8  

 
  

  

22m

 

  m3 470 470 470 

 
 

m3 114 114 0 

  km 15 12 0 

      

1   / 2625 3525 

2   / 2.35 3.12 

   4.5 4.2 5.75 

  / 

1

2

 

1

2

3  

1

1 2

 

 

1.5km2



 

40 

4.8m  

2  

470 m3 484.1 m3

90% 433 m3

319 m3 114 m3

 

29.14 m3 30 m3

90% 27 m3

 

15km

14km  

 

2.4-5  

2.4.2  

 

2.4.2.1  

TP TN

16 5.18km2 0.4m

207 m3

 



 

41 

 

 2.4-6  

 

1  

 

 

 

2.4-9  

2.4-9  

     
m  

  

1  
Phragmites 

australis 
  0-1.0 8-9 

 

2  
Myriophyllum 

verticillatum   
1.0-2.0   

3 
 

Potamogeton 

malaianus   
1.0-2.0 6-10 

 

4 
 

Potamogeton 

maackianus 

A.Benn 
  

2.0-3.0 6-9  

2  

9.46km2 1m

16 /m2 1m 3m 16 /m2  



 

42 

 

0.5m

1.0m 1.0 3.0m

 

 

0.5m

1.0m 1.0 3.0m

 

 

21.4m 18.5 19.5m 21.20 21.3m

18.5 19.5m 21.25 21.3m 18.5 19.5m

21.00 21.3m 20.5

20.8m  

2.4-10  

2.4-10  

  m  m2  m2  

1 3  21.40 32567 629592 

2 4  21.4 99057 610087 

3 5  21.4 93427 739779 

4 6  21.4 25508 389546 

5 1  21.3 35249 220451 

6 2  21.29 43840 264172 

7 3  21.27 50731 306940 

8 4  21.25 57658 485072 

9 5  21.23 44587 355919 

10 6  21.22 47539 307050 

11 7  21.21 42248 323979 

12 1  21.3 44760 289903 

13 2  21.29 50290 329633 

14 3  21.27 67829 458312 

15 4  21.25 72089 505301 

16 5  21.27 69182 448759 

17 1  21 12132 28092 

18 2  21 34292 50782 

19 3  21 35507 58952 

20 4  21.3 36103 57346 



 

43 

21 5  21.3 30515 34543 

22 6  21.3 26176 32756 

23 7 8 9  21.30 1483723 / 

24  / 2535009 6926967 

2.4.2.2  

22 78.293km 139.11 m2  

 

 2.4-7  

78.293km 2.4-11  

2.4-11  

  m  

1 3  4216 

2 4  4828 

3 5  4987 

4 6  3291 

5 1  3137 

6 2  3168 

7 3  3219 

8 4  3606 

9 5  3317 

10 6  3213 

11 7  3103 

12 1  3611 

13 2  4261 

14 3  4247 

15 4  4590 

16 5  4703 

17 1  1562 



 

44 

18 2  2772 

19 3  3118 

20 4  3313 

21 5  3197 

22 6  2833 

23  78293 

20 3 7

5 5

76.01 m2 2.4-12  

2.4-12  

   m2  m  

1 1  
1 15663  20.8 

2 3916  20.8 

2 2  
3 13155  20.79 

4 13569  20.79 

3 3  

5 5639  20.77 

6 21242  20.77 

7 25269  20.77 

4 4  

8 15725  20.75 

9 16128  20.75 

10 25952  20.75 

5 5  

11 5639  20.77 

12 19006  20.77 

13 29244  20.77 

6 1  

14 1527  20.8 

15 5506  20.8 

16 10825  20.8 

7 2  

17 10232  20.79 

18 8452  20.79 

19 11159  20.79 

8 3  

20 5176  20.77 

21 12180  20.77 

22 7872  20.77 

23 16419  20.77 

9 4  

24 7192  20.75 

25 10250  20.75 

26 12473  20.75 

27 21700  20.75 

10 5  

28 10339  20.73 

29 16173  20.73 

30 8970  20.73 
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31 5425  20.73 

11 6  

32 9718  20.72 

33 12524  20.72 

34 14533  20.72 

12 7  
35 12910  20.71 

36 11933  20.71 

13 3  

37 12473  20.9 

38 8452  20.9 

39 10232  20.9 

14 4  

40 35261  20.9 

41 23928  20.9 

42 18283  20.9 

43 8578  20.9 

15 5  
44 22342  20.9 

45 47906  20.9 

16 2  

46 10067  20.5 

47 9479  20.5 

48 14096  20.5 

17 3  

49 6542  20.5 

50 3607  20.5 

51 4627  20.5 

52 4677  20.5 

53 7714  20.5 

18 4  

54 4872  20.8 

55 3843  20.8 

56 5053  20.8 

57 5749  20.8 

58 5412  20.8 

59 7661  20.8 

19 5  

60 5644  20.8 

61 5389  20.8 

62 3471  20.8 

63 1621  20.8 

20 6  

64 4195  20.8 

65 3051  20.8 

66 2283  20.8 

21  760145  -- 

1 3m 4m

4 11m

2.0 2.5m  

2 3 4 5 6 5

63.1 m2 2.4-8  
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2.4-8  

6 6 6

5.0 17.5m 27.93 m2 2

16.0 18.0m 4.67 m2 3

17.2 18.0m 6.56 m2 4

16.6 18.0m 15.39 m2 5

16.5 18.0m 8.55 m2 63.1 m2  

19.0m 2.0 2.5m

40cm

 

2.4-13  

2.4-13  

  m2  

1 2  4.67 

2 3  6.56 

3 4  15.39 

4 5  8.55 

5 6  27.93 

6  63.1 

2.4.3  

10km 1.282km 10.603km 1.53km

1.525km 1.39km 1.578km 22.284km
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2.812km  

 

 2.4-9  

2.4.4  

 

60.9km

2 22.59km 0.86km

21.72km 4 12.45km

2.25km 2.25km 2.64km

5.31km 2 4.66km

1.84km 2.82km 5

21.21km 3.14km 1.32km

2.54km 3.20km

11.01km  

 

 2.4-10  
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22m

4.332km  

 

2.4-11  

2.4.5  

4m 10.376km

7738m

1000m 2638m  

 

2.4-12  

2.4.6  

2.4.6.1  

1  

1
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2  

1

4G  

3  

 

4  

 

7  

2.4.6.2  

L1 L2 L3

 

API

 

 

2.4.6.3  

6  

2  
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3  

3

 

2.4.6.4  

 

2.5  

2.5.1  

1  

 

2  

 

3  

4

21.4m 8.0~12.0m 4 

 

20.6m 18m

U  

20.6m 0.5m

GB50286-2013 0.10m

21.2m 18.0m 3.20m

8.0m 0.2m

0.2m 3.0m  

 

2.5-1 2.5-2  

2.5-1  

 m m m m m m m 

 20.60 0.50 0.10 18.0 3.20 8.00 15 

 20.60 0.50 0.10 18.0 3.20 8.00 15 

 20.60 0.50 0.10 18.0 3.20 8.00 1600 
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2.5-2  

    

1  m3 1126.0 

2  m3 56.30 

3  m3 87.37 

4  m2 5558.30 

5  m2 16316.30 

4  

 

5  

 

2.5.2  

2.5.2.1  

 

2.5.2.2  

1  

 

2  

 

 

4.0m

SL303-2017 6.5m  

1.0m
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74kW 1m3 8t

74kW

 

2.5-3  

 
 

  

m  m 
m3 

m  m 
m3 

1 
-

 
600  6.5m 5100 

600  6.5 1500 

600  6.5 1500 

600  6.5 1500 

2 

-

 

5000  6.5 42500 5000  6.5 17500 

1300  6.5 12350 3900  6.5 9750 

1300  6.5 12350 -- -- -- -- 

3 
-

 
1200  6.5 11400 2300  6.5 5750 

4  9400 -- -- 83700 13000 -- -- 37500 

 

200m

4.5m 20cm  

1.0m 74kW

1m3 8t

74kW  

2.5-4  

2.5-4  

  
  

m  m m3 m  m 

1  1660  4.5 10790  -- -- -- 

2  1800  4.5 11700 -- -- -- 

3  1110  4.5 7215 875  4.5 

4  810  4.5 5265 1405  4.5 

5  2245  4.5 14592.5 -- -- -- 

6  810  4.5 5265 200  4.5 

7  290  4.5 1885 870  4.5 

8  985  4.5 6402.5 290  4.5 
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9  -- -- -- -- 1910  4.5 

10  1590  4.5 10335  -- -- -- 

11  1440  4.5 9360 -- -- -- 

12  1135  4.5 7377.5 325  4.5 

13  -- -- -- -- 2890  4.5 

14  930  4.5 6045  2700  4.5 

15  280  4.5 1820 -- -- -- 

16  290  4.5 1885 -- -- -- 

17  320  4.5 2080 -- -- -- 

18  385  4.5 2502.5 -- -- -- 

19  240  4.5 1560 -- -- -- 

20  380  4.5 2470 -- -- -- 

21  18370 -- -- 119405 11465 -- -- 

 

1.0km

22 50m

4.5m 0.2m  

2.5-5  

2.5-5  

  
m  m    m  m  m  

1  10355 1000 10  50 6 500 

2  10047 1000 10  50 6 500 

3  1500 1000 2  50 6 100 

4    22    1100 

 

 

 

 

2.5.3  

2.5.3.1  

 

5

1.05 m2  



 

54 

2.5.3.2  

2

0.4 m2  

2.5.3.3  

 

2.5.3.4  

 

2.5.3.5  

1050m2

 

2.5.4  

673.95 m3 170.26 m 144.05 m

508.98 m 533.03 m  

533.03 m3 169.47 m3

140.92 m3 0.79 m3
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2.5.5  

 

 

 

2.5.6  

2024 5 2026 12 32 5

12  

 

5  

 

5

10 30  

 

11 12  

2.5.7  

732

 

2.5-7  

    

1   3 

2   1 

3   6 

4 1m3   30 

5 8t   263 

6 74kw   16 

7 74kw   36 

8 100m3   6 

9 20t   10 

10   2 

11   2 

12   2 

13   20 

2.6  

2.6.1  

22m
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27664.59 2.6-1  

2.6-1  

    

 15.75 
 

 

 6.0 

 

 74.9 

 

 518.08 
 

 39.88 
 

 12588.12 
 

 899.18 

 

 
10509.75 

 

 659.67 
 

 31.16 
 

 2248.88 
 

 73.22 
 

 

 27664.59 -- -- 

GB/T21010-2017  

29729

2.6-2  

2.6-2   

    

 15-20cm  1380 

 15-20cm  3547 

 15-20cm  1700 

 15-20cm  6363 

 15-20cm  14106 

  29729 

[2022]3  
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2.6.2  

 

2.7  

2.7.1  

2.7.1.1  

300m3/h 10m  

 

 

2.7-1  

DGPS

 

 

2.7-2  
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2.7-1  

 m  m3/h  

 10 300 

 

2.7.1.2  

0.048km2

1.5km2

 

7.5km

3.0km  

1.5m  

2.7.1.3  



 

6
0
 

2
.7

-2
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1  

319

1#

 

55% 60

 

 

2.7-3  

3.5

470 m3 149.7 m2 1# 2# 3# 4#
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5.3m 4.8m  

 

2.7-4  

2-4 m2 1-1 1-2

 

 

2.7-5  

1# 2# 3# 1# 1#

2#

1# 2# 3#
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2  

 

PAC PAM

 

 

2.7-6  

4.88 m2

82.5m×24.0m 30 m3

14 2

55% 27 m3
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2.7.1.4  

470 m3 2726 m3

30 m3 171 m3  

1  

2014

[2014]111 3

SS

 

SS 800mg/L

SS≤150mg/L  

2.7-3  

 
 mg/L  

  SS   

  IV 300 - - 

  IV 300 - - 

  IV 300 - - 

  IV 300 - - 

863   IV 200 - - 

  IV 200 - - 

Ⅱ   IV 150 - - 

 
 IV 150 - - 

2011

 
 IV 150 - - 

2010   IV 150 - - 

+

SS

SS

SS 150mg/L
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3

SS 800mg/L

+

5 2 m3

2979m2

 

 

2.7-7  

3 300m3/h 60%

24×60%=14.4h 300×14.4×3=12960m3

12960×5.7 1:5.7 =73872m3

73872÷14.4=5130m3/h 1.5

7884m3

 

2  

SS 800mg/L 2.7-3

SS≤200mg/L +

SS 200mg/L  

456m³/h 1.3

600m³/h
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2.7.2  

2.7.2.1  

 

2.7-4  

2.7-4  

 +  +   

 
 

 

 

 

 

 

60-100m

 

 

 
  

5.2km2 0.4m 207 m3

 

74kW

60%  

74kW

50m 100m 74kW
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74kW 50m

8t 0.5km 74kW

8t

1.5~7.0km  

1m3 8t

0.5km

1m3 8t 1.5~7.0km

 

2.7.2.2  

1  

 

1:2.5

 

5.0m 1 5 0.50m

0.5m  

40cm

 

 

2.7-8  

2  
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3m

 

 

21.6 22.0m 18.0 19.0m 21.2m

21.4m 21.8 22.0m 17.5m 18.0m

18.0m 18.5m 21.2m 21.4m

21.7 22.0 17.5 19.0m 21.0 21.3

0.5m

1:5  

40cm

 

 

2.7-9  

 

6 6 6

5.0 17.5m 27.93 m2 2

16.0 18.0m 4.67 m2 3

17.2 18.0m 6.56 m2 4

16.6 18.0m 15.39 m2 5

16.5 18.0m 8.55 m2  

19.0m 2.0 2.5m

40cm
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2.7.3  

2.7.3.1  

10km 1.282km 10.603km 1.53km

1.525km 1.39km 1.578km

22.284km 2.812km

 

2.7-5  

2.7-5  

   

 U   

 
  

   

   

4

8~11m 21.4m 60m3/s

13.4m  

4 

 

20.6m 18.0m

 

2.7.3.2  

4 100m3

500m  

100m3 500m
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2.7.3.3  

1m3  

1m3

74kW  

 

1m 8t

27km  

1m3  

2.7.4  

0.5m×0.5m×0.5m

150m  

150m 

φ80 

15cm

 

 

2.7.5  

1m3 8t

4.0~9.0km

50m  

 

→ →

→ → → →

→ →  
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10 15t

10 15t

10 15t 60℃  

2.8  

2.8-1  

2.8-1  

     

     

1  km2 2060  

2  m 21.16  

3  km2 86.8  

4  m3 3.85  

5  m3 15.59  

6  m3 0.36  

7  m 12  

     

     

  km2 7.45  

  m 0.6  

  m3 499  

  /   

     

1     

  km2 5.18  

  m3 207  

  m 0.4  

  /   

2     

   22  

  km 78.293  

3     

   20  

  m2 76.02  

  m2 63.1  

4     

   41776948  

   36943824  

   36943824  

   36943824  

     

  km 22.284  

  /   
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  km 60.9 
 

  km 4.332  

     

  km 10.376  

   1  

     

     

  m3 844.21  

  m3 702.5  

  m3 3559  

     

   33  

     

   0  

   27664.59  

     

   113981.66  
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3  

3.1  

3.1.1  

2024

 3

2022  

 

3.1.2  

3.1.2.1  

2018 1 1

 

 

 

 

2018 1 1

 

3.1.2.2  

2020 9 25
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3.1.2.3  

2020 9 25

 

 

3.1.2.4  

1989 2010
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2

 

1989

2010  

3.1.3  

3.1.3.1  

……

 

2013 10

 

3.1.3.2  
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TP TN

TN TP

 

 

 

3.1-1  

3.1.3.3  

7 22  
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3.1-2  

I I2

I2-1

 

 3.1-1  

  

   

I

 

I_2

 

I_2-1

 
 

 

 

TP TN
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3.1.3.4 2021-2035  

2023 6

2021-2035 

“

” 

2021-2035  

3.1.3.5 2020-2035  

2020-2035

 

2020-2035

 

3.1.3.6  

4
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3.1.4  

[2018]21

- -

 

10

- 5

5  

-

-

3

 

-

[2022]142
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3.1-3  

3.1.5  

3.1.5.1 “ ”

[2020]9  

[2020]9 -



 

81 

TN TP

-  

 

3.1-4  

3.1.5.2 “ ”

[2021]20  

“ ”

2025

2035

 

20
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- -

ZH12011910003

 

3.1-2  

   

 

 

 

 

-

2020-2035

 

 

 
/ / / 

 
/ / / 

 
/ / / 

3.2  

3.2.1  
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20.1km

 

-

[2022]142

 

 

 

 

3.2.2  

5

1.05 m2 1050m2  

-
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-

-  

 

3.2.3  

11 27

1.0km

 

 

3.3  

3.3-1  



 

85 

 

3.3-1  

 

3.4  

3.4.1  

3.4.1.1  

 

1  

 

 

2  

 
 

 

 

  

 

 

 

 

 

 

 

 

 

    



 

86 

 

3  

 

3.4.1.2  

83~95dB A

 

 

3.4-1  

  m   dB A  

1  5 95 

2  5 90 

3  5 89 

4  5 85 

5  5 83 

3.4.1.3  

 

1  

732 60L/d

0.8 35.1t/d

CODCr 400mg/L BOD5 200mg/L SS 200mg/L 30mg/L

1

 

2  

30 16 263 36

10 355 0.06m3

21.3m3/d



 

87 

 

3  

2726 m3 171

m3 +

SS

SS

 

3.4.1.4  

 

1  

207 m3

499 m3 29 m3

470 m3 356 m3

114 m3  

2  

170.26 m3 169.47 m3 0.79 m3

 

3  

0.5kg/d 732

0.4t/d  

3.4.1.5  

 

27591.37 73.22 22m
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17.8m 40~60cm

 

 

3.4.1.6  

 

3.4.2  

 

3.5  

TN TP
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4  

4.1  

4.1.1  

38º34' 40°15' 116 43' 118 04'

189

117 11760.26

1290.8 153 1137.48  

39°45′~40°15′ 117°07′~117°47′

56 55 1590.42

115 88 68 90

220

 

 

4.1.2  

 

3km

4.1-1  

4.1-1  

   

1 
 

14.5km 1/200

22 20.5m 20.5 19.0m

19.5m 20.0m 18.5m

1:200 1:300  

2 
 

2.9km 680m 1.9km 1.0km

19 22m 17.5m  

3 
 

3.0km

1:5

1:100 1:300  



 

90 

   

4 
 

1900m

2000m  

5 
 

 

20.0m

18.0m

1:3

17.0m 17.5m  

6 
 

5.6km 1/60

22 20m  

4.1.3  

11.5 678.6 195

 

4.1.4  

2060km2

432km2 15.59 m3

~  

20km 11 20km 30

 

112km 1960

48.5km

10 m3 12.4km

60m3/s
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268.7km2

10

20  

4.1.5  

1  

800m 25m

25m

 

2  

 

2 3  

 

2011 22

8

3

10

1
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4.1.6  

4.1.6.1  

 

1 Qpr1  

0-75m 120-150m

100m 150m 200m  

2 Qps2  

40-60m 60-90m 100m

 

3 Qpx3  

40-72m 16-27m  

4 15-24m

27m  

Qhal

 

Qhfl

lm  

Qhal+fl

 

Qhpal

10m  



 

93 

Qhm 1-6m

 

I II2

III1 VI2

25km :  

4.1.6.2  

1  

 

I>

I3-1

1000-3000m3/d Q4+3al+pl+ Q2al

I  

 

 

II QP2 150-200m

30~40m 500-1000m3/d 50-200m2/d 30-40m

 

III QP1+2

290~350m

40~50m 3000m3/d 300~500m2/d

50~60m  

IV QP1

400~450m 30~40m

1000~3000m3/d 100~300m2/d 70~90m

 

2  



 

94 

-50m

100m  

;

 

 

3  

 

II4

HCO3 S04-Na Ca

0.5g/L  

 

II QP2 2g/L

 

HCO3-Na Ca HCO3-Cl Na

2mg/L  

4.1.6.3  

29599.7 m3/a 5423.7 m3/a

15769.0 m3/a 8407.0 m3/a

26946.5 m3/a 2218.1 m3/a 19795.8 m3/a

13192.0 m3/a 6603.8m3/a 4932.7 m3/a

1509.3 m3/a 4.14 m3/d 1238.1 m3/a 3.39

m3/d 2185.3 m3/a 5.99 m3/d

 

9856 m3/a 2.01

2580 m3/a
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4.2  

4.2.1  

 

HJ2.2-2018

2022

PM2.5 PM10 SO2 NO2 CO O3

 

4.2-1 2022  

 
 

PM2.5 PM10 SO2 NO2 CO-95per O3-90per 

2022  31 54 8 18 1.3 185 

 35 70 60 40 4 160 

CO mg/m3 μg/m3 

HJ663-2013

 

4.2-2  

  μg/m3  μg/m3    

PM2.5  31 35 88.6%  

PM10  54 70 77.1%  

SO2  8 60 13.3%  

NO2  18 40 45%  

CO-95per  1300 4000 32.5%  

O3-90per 8h  185 160 185%  

2022 PM10 PM2.5

NO2 SO2 CO 95

GB3095-2012 O3 8 90

GB3095-2012  

HJ2.2-2018

 

[2022]2 2035
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4.2.3  

4.2.3.1  

1  

2060km2 96%

750mm

5.06 m3 5

5

Ⅰ  

2  

1959 12 1960 7

75 8

1981 1981-1983

Ⅰ  

1

2222m 24m 28.72m

8 80m 4138m3/s 5m

150m3/s 4 5800KW  

4.2-5  

  

 30km 

 8km 

 12m 

 4.6m 

 24.0m 

 2222m 

 6m 

20km 11 20km 30

 

112km 1960

51.5km  



 

98 

300m 5.00 9.00m 11 15m 250m

15.00m 5m  

3  

15.59 m3 25.62m 27.72m 19.87m

21.16m 4.21 m3 15.00m 0.36 m3

12.62 m3 3.85 m3 100

10 m3  

4.2-6  

m  m3  km2  

 15.00 0.36 21.5 

 19.87 2.97 80.3 

 21.16 4.21 88.0 

 22.53 5.49 104.8 

 24.60 9.30 183.6 

 

 
25.62 11.16 205.0 

 

 
27.72 15.59 251.2 

4.2.3.2  

10 m3 12.4km

60m3/s

 

 

1983 9

234km 13

12.8 m3

350.8 m3 3.85 m3

0.39 m3  
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4.2-7  

  
m3  

 

km  
  

1  167 234 2-3.5m*3.5m 1984  

2 
 

20 43 
1-DN1400mm 

/DN1800mm 
2010  

3  11 105.13 1-DN1200mm 1991  

4  9 95.61 1-DN1200mm 2001  

5  26 44.38 2- DN1200mm 1984  

6  15 51 1-DN1400mm 1997  

7  15 51 1-DN1400mm 2009  

8  10 44 1-DN1200mm 1997  

9  10 30.83 1-DN1200mm 1998  

10  10 -   

11  5 -   

12  25.5 56.03 1-DN1800mm/1200mm 2019  

13  27.3 35.04 1-DN1800mm/1600mm 2019  

 350.8 / / / 

2020-2035 2025

 

 

2

2

 

4.2.3.3  



 

100 

 

4.2.3.4  

1  

 

2  

 

6 15 -8 10 19.87m

2.97 m3 8 11 -8 20

21.16m 4.21 m3 8 21 -9 15

21.16m 4.21 m3  

20 20 24.0m

7 150m3/s

50

50 24.05m 500m3/s

100

100 24.60m

 

4.2-8  

 10 20 50 100 1000  

m3  2.54 3.85 5.64 7.09 12.21 21.93 

m3/s  2282 3130 4300 5216 8327 17960 

m3/s  150 150 150 500 2375 2911 4138 

m  22.53 24.00 24.05 24.60 25.62 27.72 

m3  5.49 8.34 8.42 9.30 11.16 15.59 
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1996 8 15 22.62m

1978 7 28 2085m3/s 1978 8 31 245m3/s  

3  

2023

 

4.2-9 2023  

 m3  m3  

2023 1  1352 2709 

2023 2  1083 2269 

2023 3  1345 4216 

2023 4  2492 9238 

2023 5  15079 11821 

2023 6  7534 9932 

2023 7  8085 7212 

2023 8  7938 3645 

2023 9  6134 3922 

2023 10  1169 3453 

2023 11  5344 2006 

2023 12  1145 1874 

2023  58700 62297 

4.2.3.5  

1  

 

https://sthj.tj.gov.cn/

2021~2023

Ⅲ

GB3838-2002 1 23 2 5

3 33 61  

8 2023

 

4.2-10 2023    ℃ 

             

 3.3 4.6 6.1 12.4 18.5 24.3 29.0 27.2 26.4 20.7 14.4 3.9 

 4.2 5.0 8.1 14.0 22.0 27.0 28.7 27.3 25.2 19.0 10.1 1.7 

 4.3 5.4 9.7 15.1 22.1 28.3 29.3 27.0 23.8 16.5 7.0 1.8 

 4.0 5.0 8.0 13.8 20.9 26.5 29.0 27.2 25.1 18.6 10.5 2.4 
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 4.6 5.8 12.4 16.6 24.4 29.0 31.2 28.4 27.0 22.0 16.0 4.9 

 2.8 3.8 4.8 11.2 15.8 23.4 26.8 26.0 22.2 16.2 5.0 1.0 

1 31.2 7 28 2 1.0 12 16 3

15.9 4 8  

2  

2023

[2003] 001 -012

GB3838-2002 III  

1  

 

 

4.2-1  

+

+

14km

 

2  

GB3838-2002 1

pH COD BOD5 9 2

3  

3
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4  

 HJ 2.3-2018 D

 

 

Si,j=Ci,j/Csi 

 

Si,j―― i 1  

Ci,j―― i j mg/L  

Csi―― i mg/L  

DO  

SDO,j=DOs/DOj      DOj≤DOf 

sf

jf

DODO

DODO
S

jDO, �

�
�     DOj DOf 

 

SDO,j―― 1  

DOj— j mg/L  

DOs― mg/L  

DOf― mg/L DOf=468/ 31.6+T  

T― °C  

pH  

sd

j

pH,
pH7.0

pH7.0
S

j �
�

�     pHj≤7.0 

7.0pH

7.0pH
S

su

j

pH, j �
�

�     pHj 7.0 

 

SpH,j—pH 1  

pHj—pH  

pHsd— pH  

pHsu— pH  

5  
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2023 GB3838-2002 1 III

GB3838-2002 1 III

pH 2023 GB3838-2002

1 III 1 2 GB3838-2002 2

2023 GB3838-2002 2  

2023 GB3838-2002 1 III pH

GB3838-2002 1 III

2023 GB3838-2002 1 III

2023 GB3838-2002 2

 

2023 GB3838-2002 1 III pH

GB3838-2002

1 III 2023 GB3838-2002 1 III

2023 GB3838-2002 2

 

pH GB3838-2002 1 Ⅳ

2023

GB3838-2002 1 Ⅳ  

GB3838-2002 III

GB3838-2002 Ⅳ  

4.2.3.6  

 

1  

2023 12

59 26 33

0~0.2 m 0.2~0.4 m 0.4~0.6m 0.6~1.0m 0~0.2m

8 3 48 26

5 18 3 ZH2 ZH4 ZH6 ZH8

ZH10 KZ1 KZ2 KZ3 KZ4 KZ5 KZ6 KZ7 KZ8 KZ9 KZ10 KZ11 KZ12
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KZ13 KZ14 KZ15 KZ16 KZ17 KZ18 1 2 3  

4.2-2  

 

4.2-2  2023 12  

2  

59

 

4.2-18  

 mg/kg  mg/kg  % 

 

4480 1230 29.94 

986 419 2.83 

2230 670 15.92 

3710 1160 29.2 

1030 616 8.07 

2259 782 15.80 

4480 1070 11.95 

3185 790 7.70 

3680 923 9.16 

2970 1230 30 

986 496 7 

1951 714 18 

2785 637 25 

1300 456 7 

2231 530 17 

4330 1130 29 

1060 480 6 

2296 751 14 

2440 707 21 

1060 423 7 

1799 567 15 
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3940 684 29 

1335 419 3 

2297 498 19 

 

2023 12 2.83%

29.9% 15.9% 10% 18%  

 

4.2-3  2023 12  

2023 12 2016

48% 2016 2.5% 13.4%

8.2%

 

 

 

2023 12 986

4480mg/kg 2230mg/kg 2000 2800mg/kg

3185

4480mg/kg 3680mg/kg  
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4.2-4  2023 12  

2023 12 2016 2017

2000

2800mg/kg

 

 

2023 12 419

1230mg/kg 670mg/kg 600 800mg/kg

790 1070mg/kg

923mg/kg  

 

4.2-5  2023 12  

2023 12 2016 2017
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2016

332 1010mg/kg 2017

321 1480mg/kg 620mg/kg  

 

 

26 5 18 3

ZH2 ZH4 ZH6 ZH8

ZH10 KZ1 KZ2 KZ3 KZ4

KZ5 KZ6 KZ7 KZ8 KZ9 KZ10

KZ11 KZ12 KZ13 KZ14 KZ15

KZ16 KZ17 KZ18 1 2 3  

1  

2023 12

 

4.2-19  2023 12    % 

 
 

0.2m 0.4m 0.6m 0.8m 1.0m 

 11.66 8.60 6.99 5.58 4.43 

 9.16 8.58 6.01 5.18 3.69 

 10.53 6.67 5.57 5.00 3.12 

 9.84 6.55 5.37 5.06 4.34 

 9.26 7.91 7.28 6.42 4.98 

 13.88 7.23 5.29 5.00 4.08 

 12.89 10.11 8.56 6.61 5.27 

 14.19 11.17 8.89 5.18 4.77 

2023 12

0 60cm KZ9

KZ3 KZ17 ZH8 60 80cm
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4.2-6  2023 12  

2  

2023 12

 

4.2-20  2023 12    mg/kg 

 
 

0.2m 0.4m 0.6m 0.8m 1.0m 

 1905 1263 878 647 579 

 3680 1523 982 438 390 

 1452 938 772 606 669 

 2043 1406 728 600 623 

 1577 1160 906 539 481 

 1789 1385 1049 797 670 

 1698 1485 997 875 734 

 1643 1074 677 619 523 

60cm 80

40cm 60cm 80cm

80 800mg/kg  

0 40cm KZ5 KZ17

40 60cm  
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4.2-7  2023 12  

3  

2023 12

1 KZ7 8 ~ KZ16

ZH2 6 8 10

0 60cm 1.0m

 

4.2-21  2023 12    mg/kg 

 
 

0.2m 0.4m 0.6m 0.8m 1.0m 

 718 645 620 599 529 

 923 794 776 805 637 

 623 524 516 460 464 

 609 638 566 582 596 

 756 640 659 573 543 

 508 485 485 464 434 

 788 700 638 624 632 

 768 719 663 679 454 

0-10cm
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4.2-8  2023 12  

 

2023

12 2023 12 7

Cr Ni Cu Zn As Cd Pb Hg 8  

4.2-22  2023 12    mg/kg 

 pH         

GB15618-2018  pH 7.5 190 100 300 0.6 170 250 3.4 25 

1 
 7.71 44.41 51.78 91.55 0.32 58.10 34 0.15 7.47 

 /         

2 
 7.89 31.88 30.00 79.17 0.27 46.45 39 0.07 7.25 

 /         

4 
 7.66 22.99 23.38 53.02 0.11 19.54 47 0.04 5.02 

 /         

5 
 7.67 25.78 24.46 52.11 0.10 21.42 27 0.04 6.69 

 /         

6 
 7.57 165.44 18.35 45.46 0.14 18.32 59 0.05 4.70 

 /         

7 
 7.86 31.24 34.25 79.54 0.29 59.20 34 0.08 8.11 

 /         

13 
 7.9 23.61 26.63 62.53 0.21 24.36 39 0.07 6.62 

 /         

 

GB15618-2018

 

4.2.3.7  
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1  

2023

12 17 5 12

0~0.2 m 0.2~0.4 m 0.4~0.6m 0.6~1.0m 0~0.2m

 

4.2-9  

 

4.2-9  2023 12  

2  

17

 

4.2-23  

 mg/kg  mg/kg  % 

 

2840 1130 8.52 

417 508 2.29 

1056 717 4.87 

 

2023 12 2.29%

8.52% 4.87%

2.83% 29.9% 15.9%  
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4.2-10  2023 12  

 

2023 12 417

2840mg/kg 1056mg/kg

986 4480mg/kg 2230mg/kg  

 

4.2-11  2023 12  

 

2023 12 508

1130mg/kg 717mg/kg

419 1230mg/kg 670mg/kg  
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4.2-12  2023 12  

 

5 2 4 10 14 15  

1  

2023 12

 

4.2-24  2023 12    % 

 
 

0.2m 0.4m 0.6m 0.8m 1.0m 

2 6.04 5.64 4.96 3.44 3.29 

4 4.39 4.54 4.14 3.34 2.29 

10 5.28 5.18 4.51 4.32 3.19 

14 7.02 6.82 4.53 5.18 4.79 

15 8.52 6.85 6.98 5.77 4.15 

 6.25 5.81 5.02 4.41 3.54 

 

4.2-13  2023 12  
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2  

2023 12

0 40cm 40cm 80

 

4.2-25  2023 12    mg/kg 

 
 

0.2m 0.4m 0.6m 0.8m 1.0m 

2 1380 735 491 534 474 

4 2530 1100 879 519 417 

10 2070 952 745 667 453 

14 2570 1230 907 872 586 

15 1945 1110 558 521 426 

 2099 1025 716 623 471 

 

4.2-14  2023 12  

3  

2023 12

10 15  

4.2-26  2023 12    mg/kg 

 
 

0.2m 0.4m 0.6m 0.8m 1.0m 

2 1130 1000 923 925 771 

4 1080 797 677 624 631 

10 786 665 648 654 605 

14 698 734 620 594 571 

15 763 705 632 672 508 

 891 780 700 694 617 
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4.2-15  2023 12  

 

2023

12 2023 12 5

Cr Ni Cu Zn As Cd Pb Hg 8  

4.2-27  2023 12    mg/kg 

 pH         

GB15618-2018  pH 7.5 190 100 300 0.6 170 250 3.4 25 

2 
 8.43 42.04 34.47 79.25 0.11 16.46 86 0.08 6.01 

 /         

4 
 7.61 40.65 37.65 89.08 0.17 27.51 86 0.06 15.9 

 /         

10 
 7.98 33.22 30.10 58.96 0.12 17.24 71 0.03 7.57 

 /         

14 
 7.63 54.51 44.47 86.41 0.2 30.46 73 0.08 8.72 

 /         

15 
 7.64 24.84 22.32 47.59 0.12 15.33 60 0.01 5.77 

 /         

 

GB15618-2018  

4.2.4  

4.2.4.1  

1350-1 2022  
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1 Qml  

1.30 6.70m 23.65 17.91m

2

RZ3 RZ4 RZ8 RZ10 LZ1 LZ3 LZ16 LZ18 LZ21

2-1 11.6

RZ1 1.30 3 11cm 40%

 

2 Q43al  

1.20 11.50m 22.47 17.91m 1

LZ1 LZ3 LZ7 LZ8 LZ18 LZ20 LZ22

RZ3 RZ5  

3 Q42al+l  

7.69m 11.90m

20.76 10.97m 2  

1 LZ1 LZ3 LZ7 LZ8 LZ18 LZ20 LZ22 LZ23

RZ3 RZ5 RZ8 RZ11 RZ20 1.00 4.80m

18 LZ18

LZ20 LZ22 LZ23 LZ7 RZ3 RZ5 RZ8 RZ20 1-1

0.50 5.50m

 

2 9.80m

26.8

RZK11 RZK9 LZ19 LZ21 LZ23

 

 

1 Q43Nsi  
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0.40 2.50m 14.00 17.0m

 

2 Q43al  

3.20 9.40m 9.00 16.0m  

 

 

9.5

ZK25  

18.3

ZK25 ZK75 ZK78  

3 Q42al+pl  

6.00 10.40m 2.0 6.0m  

29.7  

  

4 Q41al  

4.00 7.50m  

 

24.6  

 

1 Qml  

4.0~5.2m 18.96 20.73m  

2 Q43al  

 

1.00~3.30m

15.56~18.0m  

1.10~1.30m

13.23~15.10m  
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3 Q42al+pl  

 

~ ~

4.10~5.40m 8.66~10.04m  

4.2.4.2  

 

10-7cm/s 10-6cm/s

10-5 10-4cm/s

10-4 10-3cm/s  

4.2.4.3  

 

2002

2013

 

4.2.4.4  

HJ610-2016

3  

1  
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9

4.5km

2021 10 3  

4.2-28  

  m  m   

Q2 

 

4.1km 16.0 

+

 

Q3 4.0km 16.0 

Q4 4.2km 16.0 

Q5 4.3km 16.0 

Q6 4.2km 16.0 

Q7 4.1km 16.0 

J1 

 

3.8km  150 

 J2 4.1km  200 

J4 4.9km  200 

2  

 HJ 610-2016

GB/T 14848-2017 pH

 

3  

GB/T 14848-2017  

0.001mg/L

0.001mg/L  
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Q2 Q-S2 pH

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

CaCO3 GB/T 

14848-2017  

Q3 Q-S3 pH

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

CaCO3

GB/T 14848-2017   

Q4 Q-S4 pH

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

CaCO3 GB/T 

14848-2017  

Q5 Q-S5 pH

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

CaCO3 GB/T 14848-2017

GB/T 14848-2017

 

Q6 Q-S6 pH
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GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

CaCO3 GB/T 14848-2017

 

Q7 Q-S7 pH

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017 CaCO3

GB/T 14848-2017

 

J1 J-S1 pH

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

CaCO3 GB/T 14848-2017

 

J2 J-S2 pH

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

CaCO3  GB/T 14848-2017
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J4 J-S4 pH

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017

CaCO3 GB/T 

14848-2017  

4.2-29 9 pH

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017 Ⅲ

Ⅳ Ⅴ  

4.2-30  

 Q-S2 Q-S3 Q-S4 Q-S5 Q-S6 Q-S7 J-S1 J-S2 J-S4 

pH  Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ 

mg/L  Ⅱ Ⅱ Ⅲ Ⅲ Ⅱ Ⅱ Ⅲ Ⅲ Ⅱ 

mg/L  Ⅲ Ⅲ Ⅲ Ⅲ Ⅲ Ⅲ Ⅰ Ⅳ Ⅲ 

mg/L  Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ 

( CaCO3 ) mg/L  Ⅴ Ⅳ Ⅳ Ⅳ Ⅴ Ⅴ Ⅴ Ⅴ Ⅳ 

mg/L  Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ 

mg/L  Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ 

mg/L  Ⅱ Ⅱ Ⅱ Ⅱ Ⅱ Ⅱ Ⅱ Ⅱ Ⅱ 

mg/L  Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ 

MPN/100ml  Ⅴ Ⅰ Ⅳ Ⅴ Ⅳ Ⅳ Ⅳ Ⅳ Ⅰ 

CFU/ml  Ⅰ Ⅳ Ⅳ Ⅴ Ⅳ Ⅴ Ⅳ Ⅰ Ⅳ 

mg/L  Ⅲ Ⅲ Ⅲ Ⅲ Ⅲ Ⅲ Ⅳ Ⅲ Ⅲ 

mg/L  Ⅰ Ⅰ Ⅱ Ⅱ Ⅰ Ⅴ Ⅳ Ⅱ Ⅱ 

mg/L  Ⅱ Ⅱ Ⅰ Ⅱ Ⅱ Ⅱ Ⅱ Ⅱ Ⅰ 

mg/L  Ⅲ Ⅱ Ⅱ Ⅲ Ⅲ Ⅱ Ⅴ Ⅱ Ⅰ 

mg/L  Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅲ Ⅰ 

mg/L  Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ 

mg/L  Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ 

mg/L  Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ 

mg/L  Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ 

mg/L  Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ Ⅰ 

4.2.5  

1  
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2024 3 23 8

4.2-31  

4.2-31  

    

T1  0-20cm  

T2  0-20cm  

T3  0-20cm  

T4  0-20cm  

T5  0-20cm  

T6  0-20cm  

T7 1 0-20cm  

T8 2 0-20cm  

2  

 GB15618-2018

pH

10  

3  

 HJ964-2018

1 2024 3  

4  

 GB 15618-2018

 

4.2-32  

    

1 pH  pH  HJ 962-2018 / 

2  

  

HJ 491-2019 

4mg/kg 

3  1mg/kg 

4  3mg/kg 

5  1mg/kg 

6    

GB/T 17141-1997 

0.1mg/kg 

7  0.01mg/kg 

8  
  2

 GB/T 22105.2-2008 
0.01mg/kg 

9  
  -

HJ 923-2017 
0.0002mg/kg 

10  LY/T 1251-1999 20mg/kg 

5  
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GB 15618-2018  

4.2-33  

 T1 T2 T3 T4 T5 T6 T7 T8  

pH 8.42 8.35 8.13 8.29 8.01 8.31 8.40 8.34  

 0.13 0.14 0.10 0.07 0.08 0.16 0.14 0.08 mg/kg 

 0.0228 0.0216 0.0150 0.0182 0.0376 0.0332 0.0189 0.0347 mg/kg 

 3.90 4.29 3.41 8.82 9.30 9.32 9.29 7.73 mg/kg 

 18.1 20.0 17.7 19.6 21.6 23.5 26.3 20.1 mg/kg 

 154 174 236 80 71 76 60 70 mg/kg 

 34 37 32 26 28 31 32 27 mg/kg 

 47 48 53 27 31 23 28 21 mg/kg 

 72 74 69 62 73 86 59 64 mg/kg 

 0.8 0.1 0.2 0.3 0.5 0.4 0.4 0.5 g/kg 

4.2-34  

 
  

  T1 T2 T3 T4 T5 T6 T7 T8 

pH   — — — — — — — — — 

 mg/kg 0.6 0.217  0.233  0.167  0.117  0.133  0.267  0.233  0.133  

 mg/kg 3.4 0.007  0.006  0.004  0.005  0.011  0.010  0.006  0.010  

 mg/kg 25 0.156  0.172  0.136  0.353  0.372  0.373  0.372  0.309  

 mg/kg 170 0.106  0.118  0.104  0.115  0.127  0.138  0.155  0.118  

 mg/kg 250 0.616  0.696  0.944  0.320  0.284  0.304  0.240  0.280  

 mg/kg 100 0.340  0.370  0.320  0.260  0.280  0.310  0.320  0.270  

 mg/kg 190 0.247  0.253  0.279  0.142  0.163  0.121  0.147  0.111  

 mg/kg 300 0.240  0.247  0.230  0.207  0.243  0.287  0.197  0.213  

4.2-35  

           

pH   — 8 8.42 8.01 8.28 0.13 100% / / 

 mg/kg 0.6 8 0.16 0.07 0.11 0.03 100% / / 

 mg/kg 3.4 8 0.0376 0.015 0.03 0.008 100% / / 

 mg/kg 25 8 9.32 3.41 7.01 2.49 100% / / 

 mg/kg 170 8 26.3 17.7 20.86 2.68 100% / / 

 mg/kg 250 8 236 60 115.13 60.6 100% / / 

 mg/kg 100 8 37 26 30.88 3.48 100% / / 

 mg/kg 190 8 53 21 34.75 11.8 100% / / 

 mg/kg 300 8 86 59 69.88 7.96 100% / / 

 g/kg — 8 0.8 0.1 0.4 0.2 100% / / 

4.2-36  

 T1 T2 T3 T4 T5 T6 T7 T8 

pH  8.42 8.35 8.13 8.29 8.01 8.31 8.40 8.34 

         

4.2-37  

 T1 T2 T3 T4 T5 T6 T7 T8 

g/kg  0.8 0.1 0.2 0.3 0.5 0.4 0.4 0.5 
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 GB15618-2018

 

4.3  

4.3.1  

GB/T21010-2017  

10

 

11350.83 48.0%

5039.35 21.3%

2400.56 10.1% 1638.32 6.9%

100.09 0.4%

2374.14 10.0%

449.94

291.28 1.2%
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4.3-1  

 
 

ha  ha   
  

1  

 0.72  

2400.56 10.1  2066.23 

 333.61  

2  
 1617.34  

1638.32 6.9 
 20.98  

3  

 1449.25  

5039.35 21.3  346.93  

 3243.17  

4   100.09  100.09 0.4 

5   17.35  17.35 0.1 

6   23.29  23.29 0.1 

7  
 736.80  

2374.14 10.0 
 1637.34  

8  

 10.13 

449.94 1.9  282.19  

 157.62  

9 
 

 521.60  

11350.83 48.0 

 9340.35  

 710.08  

 211.33  

 97.89 

 469.58  

10  

 271.42  

291.28 1.2  10.79  

 9.07  

 

 

4.3-1  
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4.3.2  

 

6

 

4.3-2  

 I  II  ha  ha  %  

1  
 1796.18  

5039.35 21.28 
 3243.17  

2   100.09  100.09 0.42 

3  

 10050.61  

10881.43 45.94  732.93  

 97.89  

4  
 2682.77  

4321.09 18.24 
 1638.32  

5  
 2397.43  

3334.12 14.08 
 936.69  

6   9.07  9.07 0.04 

 

 

4.3-2  
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1  

 

2  

 

3  

 

4  

 

5  

 

6  

 

4.3.3  

4.3.3.1  
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4.3.3.2  

2018 10

20 60

130 42 106

1 3 100 26

12 118

 

 

4.3-3  

2021 7 ~9

5

35 67 77 21 27%

9 12% 47 61% 25 /m2

29 /m2 20 /m2

110cm 5cm

60%

5%
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4.3-3  

       

 
Cupressacea

e  Juniperus  Juniperus chinensis 
 

 
Cupressacea

e  Juniperus  Juniperus procumbens 
 

 Pinaceae  Pinus  Pinus bungeana 
 

 

Asphodelace
ae  

Hemerocalli
s  Hemerocallis fulva 

 

 Liliaceae  Hosta  Hosta plantaginea 
 

 
Plantaginace

ae  Plantago  Plantago depressa 
 

 Cannabaceae  Humulus  Humulus scandens 
 

 Fabaceae  Robinia  Robinia pseudoacacia 
 

 Fabaceae  
Styphnolobi

um  Styphnolobium japonicum 
 

 Fabaceae  
Phyllostachy

s  Phyllostachys propinqua 
 

 Fabaceae  
Phyllostachy

s  Setaria viridis 
 

 Fabaceae  Phragmites  Phragmites australis 
 

 Fabaceae  Festuca  Festuca elata 
 

 Fabaceae 
 

Poa  Poa annua 
 

 
Juglandacea

e  Juglans  Juglans regia 
 

 
Juglandacea

e  Juglans  Cynanchum thesioides 
 

 
Juglandacea

e  Metaplexis  Metaplexis japonica 
 

 
Juglandacea

e  Abutilon  Abutilon theophrasti 
 

 Crassulaceae  
Hylotelephiu

m  
Hylotelephium 
erythrostictum  

 Crassulaceae  Sedum  Sedum aizoon 
 

 Asteraceae  Xanthium  Xanthium strumarium 
 

 Asteraceae  Erigeron  Erigeron canadensis 
 

 Asteraceae  Erigeron  Erigeron speciosus 
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 Asteraceae 
 

Bidens  Bidens bipinnata 
 

 Asteraceae  Artemisia  Artemisia annua 
 

 Asteraceae  Artemisia  Artemisia argyi 
 

 Asteraceae  Artemisia  Artemisia scoparia 
 

 Asteraceae 
 

Youngia  Youngia japonica 
 

 Asteraceae  Cirsium  
Cirsium arvense var. 

integrifolium  

 Asteraceae 
 

Crepidiastru
m  

Crepidiastrum lanceolatum 
 

 Asteraceae 
 

Coreopsis  Coreopsis drummondii 
 

 Asteraceae  
Chrysanthe

mum  
Chrysanthemum 
lavandulifolium  

 Asteraceae 
 

Galinsoga  Galinsoga parviflora 
 

 Asteraceae 
 

Taraxacum  Taraxacum mongolicum 
 

 Asteraceae  Aster  Aster novibelgii 
 

 Fagaceae  Castanea  Castanea mollissima 
 

 
Simaroubace

ae  Ailanthus  Ailanthus altissima 
 

 
Simaroubace

ae  Rumex 
 

Rumex dentatus 
 

 
Simaroubace

ae  Rumex 
 

Rumex patientia 
 

 

Portulacacea
e  

Portulaca  Portulaca oleracea 
 

 
Magnoliacea

e  Magnolia 
 

Magnolia soulangeana 
 

 
Magnoliacea

e  Syringa  Syringa oblata 
 

 
Magnoliacea

e  Forsythia  Forsythia viridissima 
 

 
Magnoliacea

e  Ligustrum 
 

Ligustrum × vicaryi 
 

 
Magnoliacea

e  Ligustrum 
 

Ligustrum obtusifolium 
subsp. Suave  

 
Paulowniace

ae  Paulownia  Paulownia tomentosa 
 

 
Lythraceae 

 
Lythrum  Lythrum salicaria 
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 Rubiaceae  Rubia  Rubia cordifolia 
 

 Rubiaceae  Rubia  Pyrus bretschneideri 
 

 Rubiaceae  Rubia  Prunus salicina 
 

 Rubiaceae  Rubia  Malus pumila 
 

 Rubiaceae  Rosa  Rosa chinensis 
 

 Rubiaceae  Rosa  Rosa rugosa 
 

 Rubiaceae  Crataegus  Crataegus pinnatifida 
 

 Rubiaceae  Crataegus  Prunus persica cv. Duplex 
 

 Rubiaceae 
 

Potentilla 
 

Potentilla supina 
 

 Rubiaceae  Armeniaca  Armeniaca vulgaris 
 

 Solanaceae 
 

Datura  Datura stramonium 
 

 Solanaceae  Morus  Morus alba 
 

 
Brassicaceae 

 
Lepidium  Lepidium apetalum 

 

 
Brassicaceae  

Thellungiell
a  Thellungiella salsuginea 

 

 Ebenaceae  Diospyros  Diospyros kaki 
 

 Ebenaceae  Diospyros  
Diospyros kaki var. 

silvestris  

 Celastraceae  Buxus 
 

Buxus megistophylla 
 

 Celastraceae 
 

Salsola  Salsola collina 
 

 Celastraceae 
 

Salsola  Chenopodium glaucum 
 

 Celastraceae 
 

Salsola  Amaranthus viridis 
 

 
Scrophularia

ceae  Rehmannia  Rehmannia glutinosa 
 

 
Platanaceae 

 
Platanus 

 
Platanus acerifolia 

 

 
Convolvulace

ae  
Calystegia  Calystegia hederacea 

 

 
Convolvulace

ae  
Calystegia 

 
Ipomoea purpurea 
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Convolvulace

ae  Populus  Populus canadensis 
 

 
Convolvulace

ae  Populus  Populus tomentosa 
 

 
Papaveracea

e  
Chelidonium  Chelidonium majus 

 

 
Papaveracea

e  
Chelidonium  Iris tectorum 

 

 
Boraginacea

e  

Bothriosper
mum  Bothriospermum chinense 

 

 
Boraginacea

e  
Trigonotis  Trigonotis peduncularis 

 

4.3.3.3  

 

NDVI  

( ) / ( )NDVI NIR R NIR R� � �  

NDVI  

NIR  

R  

2 2023 8

ENVI NDVI NDVI

-0.21~0.73  

4.3-4 NDVI  

NDVI  ha  %  

-0.21~0 7413.45  31.3 

0~0.1 1184.26  5 

0.1~0.2 1231.63  5.2 

0.2~0.3 1089.52  4.6 

0.3~0.4 1350.05  5.7 

0.4~0.5 2889.59  12.2 

0.5~0.6 6205.51  26.2 

0.6~0.73 2321.14  9.8 

NDVI  

( ) / ( )s v sFVC NDVI NDVI NDVI NDVI� � �   

FVC  

NDVI NDVI  

NDVIv NDVI  
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NDVIs NDVI  

 

4.3-5  

 ha  %  

≤10%  9071.41  38.3 

10%~30%  1279.00 5.4 

30%~50%  1231.63  5.2 

50%~75%  2984.33  12.6 

75%  9118.78  38.5 

 

 

4.3-4  

38.3%

 

4.3.4  

 2023

23  

4 13
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4.3.5  

3 ~6 9 ~12

4~5 10 ~12 2

3

3

4

4

5

6 7

9~12

 

2018

5 10 70

9

22m

 

3 12

2024 3 19 1~3km

1.5~3km/h

8 20 20~60
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4.3-6  

 
/  /  

km  
    

1 117.4735995 40.06365321 117.4999495 40.07004759 2.36 

2 117.5128036 40.06658243 117.5233607 40.06840633 1.27 

3 117.5343578 40.06571339 117.5471037 40.06948994 1.42 

4 117.562842 40.07568291 117.5702368 40.08696428 1.55 

5 117.5925296 40.07410871 117.6010483 40.07065402 1.14 

6 117.6259248 40.06535641 117.6378768 40.07299534 1.33 

7 117.6630198 40.07392783 117.6638352 40.06028075 1.52 

8 117.6635339 40.04656343 117.6592853 40.02729444 2.17 

9 117.6655974 40.00750652 117.6822915 40.00913731 1.61 

10 117.6166954 40.00608764 117.625257 40.01192412 1.47 

11 117.5570269 40.00882885 117.585394 40.00303528 2.64 

12 117.4669932 40.02481214 117.4692034 40.02025238 1.15 

1  

8 11 15 5

1 1

IUCN CR EN VU

CITES 1

 

4.3-7  

   IUCN CITES 

 Buteo japonicus  LC  

IUCN LC  

4 4

36.36% 26.67%  

4.3-8  

 
  

 %   %  

 4 36.37 4 26.66 

 1 9.09 3 20 

 1 9.09 2 13.33 

 1 9.09 2 13.33 

 1 9.09 1 6.67 

 1 9.09 1 6.67 

 1 9.09 1 6.67 

 1 9.09 1 6.67 
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2  

15 7

46.67% 4 26.67% 2 1

1 9 60%

 

 

4.3-5  

3  

7 46.67%

6 2

-

 

4.3.6  

5

 

4.3.6.1  

2021 3

7 6 S1 S2

S3 S4 S5 S6  
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4.3-6  

63 7 53 5 36

42 9 10 23.8% 17 22

52.3% 7 7 16.7% 2 2 4.8% 1 1

2.4% 480 ~2220 /m3 1580 /m3

58.7% 7 52 63 13

15 23.8% 23 31 49.2% 6 6 9.6%

4 4 6.3% 2 2 3.2% 3 4 6.3%

1 1 1.6% 1960 ~9780 /m3 6670

/m3 77.2% 

0.23~0.45

0.04~0.39

 

Shannon-Wiener 1.728~2.174 1. 

948 2.112~2.498 2.309

Pielou 0.49~0.59 0.54 0.53~0.63

0.58 - Margalef

1.85~2.54 2.19 1.36~1.72 1.57
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4.3.6.2  

 

2018 3 2019 11

7  

 

4.3-7  

72 16 24 51

70.83% 6 9 10 13.89% 5 9 11 ( )

15.28% Branchionidae

Trichocercidae Lecanidae 3 12 1

10 1 6 2019 5 9.22×103

/L 2230.44 /L 2019 5 9.20×103

/L 2.17×103 /L 2019 9

509.55 /L 65.29 /L

14.38 mg/L 2.29mg/L 13.30mg/L

1.12mg/L 8.43mg/L 0.86mg/L  

Keratella cochlearis

Amuraeopsisfissa Polyarthra vulgaris Synchaeta sp.

Bosmina longirostris Diaphanosoma 

brachyurum Mesocyclops leuckarti Thermocyclops 

taihokuensis  

4~31 37~9216
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/L 0.0398~14.3760mg/L 0.1689~2.688  

4.3.6.3  

2017-2022

5 2017~2022

32 14 9

2022 4 Limnodrilus 

claparedeianus Chaoborus sp. Chironomus sp.

Procladius sp. Limnodrilus 

claparedeianus 0.229 2022 2.0~16.0

/m2 5.6 /m2 2022

Shannon-Wiener H' 0~1.00

0.51 BI 7.00~10.00 8.43 BMWP 1~2

2  

4.3.6.4  

22 8

3

10

1

 

7~8

0.3~1m 3 4

 

18 m 2.5 m

16.5m 4m 18m
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16.5m 2.5~4 m

16m

4.5m

 

 

2021 9 ~2022 7

7

5%

90%

44%

43%

43% 25%

5%  

4.3.6.5  

palaearctic realm

 

2020~2021

16321 29 3 9 26 15

16024 98.18% 19 69.52%

2 6.90%
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1 3.45% 21 23 23 16

13 Ictalurus 

Punetaus Cyprinus carpio var. specularis Siniperca 

chuatsi Paramisgurnus dabryanus

5

1 25 3 86.21%

9 11

2 4 3 31.03% 37.93%

2 8 10 9

17 5 4 3

21  

44 6

14 36 25 11

Pseudobrama simoni Hemiculter bleekeri Hemibarbus maculatus

Zacco platypus Cobitis sinensis Pungitius sinensis

Mastacembelus aculeatus Elopichthys bambusa Culter dabryi 

dabryi Acheilognathus gracils Squaliobarbus curriculus

Cyprinus carpio var. specularis Xenocypris microlepis Bleeker

Ictalurus punetaus  

IRI %

4 73.53% 68.38%

5 20.63% 18.22%

3 Pseudorasborn parra Rhinogobius 

giurinus Acheilognathus macropterus 6 3.82%

8.34% Acheilognathus chankaensis Abbottina 

rivularis 2 14

0.93% 1.77% 11.02%  
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4.3-8  

4.4  
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4.5  

4.5.1  

2015 4 I1

-I1-1

 

 

527.59t/km2·a 11.09 t/a  

36.15% 86.69%

1.18% 8.25%

15°-25°  

5° ;

 

4.5.2  

14
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4.6  

1983 80

 

90 IV V

109 /L  

2014 2016

2003

 

80 40 20
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5  

5.1  

TSP CO NOx

 

5.1.1  

 

1  

 

 

 

Q kg/km  

V km/h  

W  

P kg/m2  

10 t 1 km

5.1-1  

5.1-1   kg/ ·km 

P 

km/h  

0.1 

kg/m2  

0.2 

kg/m2  

0.3 

kg/m2  

0.4 

kg/m2  

0.5 

kg/m2  

1.0 

kg/m2  

5 0.051056 0.085865 0.116382 0.144408 0.170715 0.287108 

10 0.102112 0.171731 0.232764 0.288815 0.341431 0.574216 

15 0.153167 0.257596 0.349146 0.433223 0.512146 0.861323 

25 0.255279 0.429326 0.58191 0.722038 0.853577 1.435539 

 

2  
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Q kg/t  

V50 50 m m/s  

V0 m/s  

W %  

V0  

 

5.1-2  

μm 10 20 30 40 50 60 70 

m/s 0.003 0.012 0.027 0.048 0.075 0.108 0.147 

μm 80 90 100 150 200 250 350 

m/s 0.158 0.170 0.182 0.239 0.804 1.005 1.829 

μm 450 550 650 750 850 950 1050 

m/s 2.211 2.614 3.016 3.418 3.820 4.222 4.624 

250 μm

1.005 m/s 250 μm

 

7

2.4m/s 150m TSP 0.3 0.34mg/m3 50m TSP

0.31 0.33mg/m3  

5.1-3     mg/m3 

50m  
 

20m 50m 100n 

0.317 0.595 0.487 0.317 0.322 

2.4m/s 150m
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5.1-4     mg/m3 

   

TSP  

10m 1.75 0.437 

20m 1.30 0.350 

30m 0.780 0.310 

40m 0.365 0.265 

50m 0.345 0.250 

100m 0.330 0.238 

30m  

 

 

5.1.2  

CO NOx

 

5.1.3  

 

 

7.7km 2013 10  
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5.1-5  

   
 

 

 

kPa  m/s  

 

 

50m  

2013.4.11 
8:00-9:00 9.2 102.3 4.1 <10 

14:00-15:00 12.6 102.1 2.4 10 

2013.4.12 
8:00-9:00 12.9 102.0 2.0 11 

14:00-15:00 26.5 101.5 2.3 12 

DB12/059-2018 20  

 

4 200m

  

 

5.2  

5.2.1  

 

 

Li L0 Ri R0 L

0 dB A  

 

 

GB12523-2011
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 5.2-1     dB A  

 
m  

10 20 40 60 80 100 120 150 200 

 75.0 69.0 63.0 60.0 57.0 55.0 53.0 51.0 49.0 

 70.0 64.0 58.0 54.0 52.0 50.0 48.0 46.0 44.0 

 63.0 57.0 51.0 47.0 45.0 43.0 41.0 39.0 37.0 

 69.0 63.0 57.0 53.0 51.0 49.0 47.0 45.0 43.0 

 65.0 59.0 53.0 49.0 47.0 45.0 43.0 41.0 39.0 

100m

GB12523-2011

 

5.2-2     dB A  

 m     

 20 71 55  

 20 71 55  

 180 52 55  

 200 51 55  

GB3096-2008

 

 

5.2.2  
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5.3  

5.3.1  

 

1  

35.1m3/d SS BOD COD

CODCr 400mg/L BOD5 200mg/L SS 

200mg/L 30mg/L DB12/356-2018

 

2  

SS

 

3  

[2014]111 3

SS

3

+

SS

SS

 

≤150mg/L

≤200mg/L +
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GB 3838-2002

 

5.3.2  

5.3.2.1  

1  

 

2  

3

 

 

3  
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4  

 

5  

 

 

5.3.2.2  

 HJ2.3-2018  

1  

 

2  

 

3  

u 



 

160 

Stokes u  

 

ρs g/m3  

ρ g/m3  

g 9.81cm/s2  

d cm3  

μ Pa·s  

 

2013

u u

1.2~2.0m3/ m2·h

0.6~1.5m3/ m2·h

0.6m3/ m2·h 0.6m/h  

t 

t  

t=h/u 

h m

1.5m h 3.0m  

L 

L  

L=v×t×3600 

v cm/s

v

0.1cm/s  

4  

t 5h L 18m

18m 12.63km2
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1000m

 

4km

2km

 

5.3.3  

 

 

5.4  

 

5.4.1  

207 m3

499 m3 29 m3

470 m3 356 m3

114 m3  

2023 12 7

 GB15618-2018
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CJJ82-2012

 

GB15618-2018

 

5.4.2  

0.4 t/d

 

 

5.5  

5.5.1  

27664.59

27591.37

73.22

 

5.5.2  



 

163 

 

73.22

0.26%

 

5.18km2

9.46km2

1m 1m 3m

 

 

 

5.5.3  



 

164 

 

1  

 

 

 

 

2  

 

 

 

 

3  
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3~6 9~12

4~5 10~12

21.16m 86.5km2

30km 8km

 

 

 

 

5.5.4  
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5.5.5  

 

 

 

18%
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5.5.6  

 

 

5.6  

5.6.1  

 

 

 

5.6.2  

 

1

 

2

 

3

 

4
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5

 

6

 

5.7  

114 m3

15km 11.5 m2 10m

115 m3 27 m3

14km 9.3 m2

4~5m 40 m3  

  

  

5.7-1  

 

- - -

15km  

- -

14km  
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5.7-1

5.7-2  

5.7-1  

          m  

1     

2     

3     

4     

5     

6    15 

7    180 

8    120 

9    15 

10    15 

 

 

5.7-2  

 

1  

2

 

3  



 

170 

4  

5  

6

 

7  

8

 

 

5.8  

TN TP

 

1 SS

 

2

CODCr 

400mg/L BOD5 200mg/L SS 200mg/L 30mg/L

 

3 60%

 GB15618-2018

 

 

5.9  

NH3 H2S
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172 

6  

 

TP TN

 

0.4 1.2m

1.0 3.0m 4m

4 11m

2.0~2.5m
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-
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7  

7.1  

7.1.1  

1

 

2  

3

 

4

 

7.1.2  

 

1

 

2

 

3

 

4

 

5

 

6
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7

 

8

 

9

 

10

 

11  

12

 

13

 

14

 

15

HJ/T393-2007  

16

[2023]9

 

17 2024

[2024]2

5000
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7.1.3  

 

1

 

2

 

3

 

4

9:00 12:00 14:30 18:00

22 00~ 6:00

 

5

 

6

 

7



 

177 

 

8

 

9

GB12523-2011

 

7.1.4  

1

 

2

 

3  

4

 

5  

6

 

7 4km

2km

 

7.1.5  

 HJ610-2016

 

1  
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COD  

2  

10-7cm/s 10-6cm/s

COD

 

3  

 

4  

 

 

 

 

 

7.1.6  

 

1

 

2
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3  

4

 

5

 

7.1.7  

7.1.7.1  

1

 

2

 

3

 

4

 

5

 

6

 

7.1.7.2  

1  

 

2  

 

3  

 

4  
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2020 6 10 2025 6 9

 

7.1.7.3  

1

 

2

 

3

 

4

 

5

 

6

 

7 “ ”

  

8

 

7.1.7.4  

1  

2

 

7.1.7.5  
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1m 16 /m2

1m~3m 16 /m2

5~7cm 3m×4m

2084  

7.1.7.6 -

 

1

 

2

 

3

 

4

 

5

 

7.1.8  

7.1.8.1  

1  
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2  

 

 

 

 

 

 

3  

 

732

 

 

 

 

4  

 

5  
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7.1.8.2  

 

1

 

2  

3

 

4  

7.1.9  

 

7.2  

1

 

2
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8  

8.1  

 

8.1-1  

  
/

 
     

1  20t/a /   

 

 

10 2t 20t  

8.2  

Q  

 

q1 q2 qn t  

      Q1 Q2 Qn t  

      Q 1 I  

      Q 1 Q 1 1 Q<10 2 10 Q<100 3 Q 100  

 

8.2-1  

 qi t 1 Qi t  qi Qi ∑qi Qi 

 20 2500 0.008 0.008 

Q=0.008 Q<1

I  

8.3  

I
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8.3-1  

 IV IV+ III II I 

    a 
a

 

8.4  

 

8.5  

 

1

 

2  

8.6  

8.6.1  

C4~C9

 

8.6.2  

SO2 NOx CO

 

8.6.3  

 

1



 

186 

0.1~10 mg/L 1 

mg/L 0.1mg/L

 

2  

 

3  

 

8.7  

1

 

2

 

3  

4

 

5

 

6
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7

 

8

 

9

 

10

 

11

 

12

 

8.8  

“

”

 

8.9  

 

8.9-1  

  

      

  117°36′55.38″  40°2′6.45″ 



 

188 

  

 
 

 

 

HJ169-2018
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9  

9.1  

7197 6.31%

 

9.1-1  

   

 

  400 

  1390 

  20 

  400 

  4819 

  38 

  40 

 

  50 

  10 

  30 

 7197 

 113981.66 

%  6.31 

9.2  

9.2.1  

 

1  

 

TN TP

TN TP  

2  

 

9.2.2  

1  



 

190 

 

2  

 

3  

 

9.2.3  

 

22.284km 22

60.9km 4.332km 1

10.376km  

 

 



 

191 

10  

10.1  

10.1.1  

 

10.1.2  

1  

 

2  

 

3  

 

4  

 

10.1.3  

1

 

2

 

3

 

10.1.4  

 



 

192 

 

 

 

10.1.5  

1  

 

 

A  

 

 

B  
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10.1.6   

1  

 

2  

 

3  

 

4  

 

5  

 



 

194 

6  

 

7  

 

 

10.2  

10.2.1  

 

10.2.2  

 

 

10.2.3  



 

195 

 

10.2.4  

1  

 

2  

 

3  

 

10.2.5  

 

10.2-1  

  
 

  

 

 

 

 

 

 

 

  -- 

 TSP  -- 

 

 

 

 

 

GB3095-2012  
-- 

 

 

GB16297-1996

DB12/059-2018  

-- 

  -- 

 2 1  -- 

  -- 

  -- 

 

 

 

 

 

 

 

  -- 

  -- 

 

 

 

 

 

GB3096-2008  
-- 

 

 GB12523-2011  
-- 

  -- 
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1 2

1  
-- 

  -- 

  -- 

 

 

 

 

 

 

 

 

 

 

pH

 

pH

 

 
GB3838-2002  GB3838-2002  

   

 1  2  

   

   

 

 

 

  -- 

 SS  -- 

 SS≤150mg/L SS≤200mg/L -- 

  -- 

 1  -- 

  -- 

  -- 

 

 

 

 

   

 

  

 1  5 1 /   

 

10.2.6  

1  

 

 

 



 

197 

 

 

 

 

 

 

 

2  

 

3  

1 1

3 1

 

10.3  

 

10.3.1  
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10.3.2  

 

 

 

10.3.3  

 

1  

2

 

3

 

4  

5

 

6  

7

 

10.3.4  

 



 

199 

 

10.3.5  

1  

2  

3  

4  

5  

 

10-1  

10.3.6  

1

 

2

 

3



 

200 

 

4

 

5

 

10.3.7  

 

 

1  

 

2  

 

3  

 

4  

 



 

201 

 

10.4  

2019

[2016]81

[2017]84

 

10.5  

682 [2017]4

 

 

 

 

3

12  

 

a.  

b.  

c. 5 20



 

202 

 

5

 



 

203 

11  

11.1  

113981.66

1

7.45km2 TP TN 

5.18km2 12.63km2 2

22 78.293km

139.11 m2 3 22.284km 4

60.9km 4.332km 5

4m 10.376km

6 1  

7197 6.31% 2024 5 2026 12

32

 

11.2  

11.2.1  

6

10

 

 



 

204 

4 13

 

0.23~0.45

0.04~0.39

 

22 8 3

10 1  

 

 

527.59t/km2·a 11.09 t/a  

 

11.2.2  

2022 PM10 PM2.5 NO2 SO2 CO

95 GB3095-2012 O3

8 90 GB3095-2012

 HJ2.2-2018

 

[2022]2 2035
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206 

2023 GB3838-2002 2

 

pH GB3838-2002 1 Ⅳ

2023

GB3838-2002 1 Ⅳ  

GB3838-2002 III

GB3838-2002 Ⅳ  

11.2.5  

9 pH

GB/T 14848-2017

GB/T 14848-2017

GB/T 14848-2017 Ⅲ

 

11.2.6  

2023 12 7

 

GB15618-2018  

2024 3 23

 GB15618-2018

 

11.2.7  

 

11.3  

11.3.1  

TSP CO NOx



 

207 

 

 

11.3.2  

 

GB12523-2011 55dB A 45 dB A

GB3096-2008 1

 

 

11.3.3  
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11.3.4  

TN TP

 

11.3.5  

 

11.3.6  

 

11.3.7  

1  

 

2  
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3  

 

4  

 

5  

 

 

6  

 

11.3.8  



 

210 

 

11.4  

 

11.5  

 

11.6  

 
































