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1  

1.1  

140km

560km  

“ ”

2013

2012-2030 2013 37

2017 12

“ ”

2017 179 2019 8

 

—

“ ” 2020

5

2020 12 7



~  

2 

2021 12 31

2022 1 29

2022 130  

2021

2022 2 18

2022 4 8

2022 5 5 5 7

 

1.2  



~  

3 

1.3  

1.3.1  

[1] 2014 4  

[2] 2018 12  

[3] 2022 6  

[4] 2017 6  

[5] 2018 10  

[6] 2021 12  

[7] 2020 4  

[8] 2016 7  

[9] 2010 12  

[10] 2019 8  

[11] 2013 12  

[12] 2012 2  

[13] 2018 10  

[14] 2019 12  

[15] 2017 11  

[16] 2018 10  

[17] 2016 7  

[18] 2016 7  

[19] 2012 12  

1.3.2  

[1] 2017 10  

[2] 2017 3  

[3] 2017 10  

[4] 2016 2  



~  

4 

[5] 2011 1  

[6] 2017 7  

[7] 2021 12  

[8] 2019 1  

[9] 2021 2021 1

 

[10] 2010 12  

[11] 2010 113  

[12]  

2013 86  

[13] 

2012 77  

[14] 2017 2  

[15]  2021

11  

[16] 2016 5  

[17] 2017 5  

[18] 2004 7  

[19] 2018

9  

[20] 2020 5  

[21] 2021 9  

1.3.3  

[1]  HJ2.1-2016  

[2]  HJ2.2-2018  

[3]  HJ2.4-2021  

[4]  HJ2.3-2018  

[5]  HJ610-2016  



~  

5 

[6]  HJ19-2022  

[7]  HJ/T88-2003  

[8]  DB 45/T 1577—2017  

[9] HJ169-2018  

[10] JT/T451-2017  

[11] JT/T1143-2017  

[12] JTS 149-2018  

[13] 

 

[14]  

[15]  

[16] GB3095-2012

2018 29  

[17] GB3838-2002  

[18] GB5749-2006  

[19] HJ710-2014  

[1] HJ/T91-2002  

[2] GB/T14848-2017  

[3] GB3096-2008  

[4]  GB 

15618-2018  

[5] GB12348-2008  

[6] GB12523-2011  

[7] GB18597-2001/XG1-2013  

[8] GB5085-2007  

[9] GB18599-2020  

[10] GB3552-2018  

[11] GB8978-1996  

[12] GB16297-1996  



~  

6 

[13] 2021 9  

[14] 2021 2  

1.3.4  

[1] 2021 2  

[2] 2035

2021 3  

[3] “ ” 2021 8

 

[4] 2012—2030 2013 1  

[5] 2019 8  

[6] 2020 11  

[7] “ ” 2021 11  

[8] “ ” 2021 10  

[9] 2003 2  

[10] 2007 9  

[11] 2008 2  

[12] 2017 12  

[13] 2018 4  

[14] 2018-2022

2018 9  

[15] 

2015 7  

[16] 2021-2035  

[17] 2017 4  

[18] 2018 6  

[19] 2016 11  

[20] 2012 5  



~  

7 

[21] 

2019 17

 

[22] 2022 5  

1.4  

1.4.1  

140 6.5

33.51km
2

 HJ 19-2022

 

1.4.2  

1  

SS COD

BOD5

 

HJ 2.3-2018  

2  

 

120 km 85 m 10 

km
2

 HJ 2.3-2018



~  

8 

 

3  

  HJ 610-2016 A

1 2 6.2.2.3

 

1.4.3  

TSP

50m

GB16297-1996 1 mg/m
3

NO2 SO2 PM10 PM2.5

 HJ 2.2-2018 SO2 NO2 PM10

PM2.5 Pmax 0.30% 7.41% 0.40% 0.73%

 

1.4.4  

A

3dB(A)  HJ 2.4-2021

1

 



~  

9 

1.4.5  

HJ 169-2018

M M4=5 3000~5000

Q 3 P4

E1

III II  

1.5  

1.5.1  

1  

 

 

2  

 

3  

1km



~  

10 

 

1.5.2  

 

1  

 

2  

 

1.5.3  

200

200

 

1.6  

1.6.1  

1  



~  
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1.6.1-1 1.6.1-2  

1.6.1-1  

   

  III 

 
 III 

 III 

  III 

  III 

 

 III 

 III 

 III 

  

  

  

   

   

   

   

   

 

1.6.1-1 



~
 

1
2
 

 

1
.6

.1
-2

 
 



~  

13 

2  

1.6.1-2

1.6.1-3  

1.6.1-2 GB3838-2002  

     

1 ( ) 
≤1 ≤2 

2 pH ( ) 

3 ≥ 6 5 3 

4 ≤ 4 6 10 

5  (COD)≤ 15 20 30 

6  (BOD5)≤ 3 4 6 

7  (NH3-N)≤ 0.5 1 1.5 

8 ( P )≤ 
0.1 0.2 0.3 

0.025  0.05  0.1  

9 ( N )≤ 0.5 1 1.5 

10 ≤ 1 1 1 

11 ≤ 1 1 2 

12 ( F- )≤ 1 1 1.5 

13 ≤ 0.01 0.01 0.02 

14 ≤ 0.05 0.05 0.1 

15 ≤ 0.00005 0.0001 0.001 

16 ≤ 0.005 0.005 0.005 

17 ≤ 0.05 0.05 0.05 

18 ≤ 0.01 0.05 0.05 

19 ≤ 0.05 0.2 0.2 

20 ≤ 0.002 0.005 0.01 

21 ≤ 0.05 0.05 0.5 

22 ≤ 0.2 0.2 0.3 

23 ≤ 0.1 0.2 0.5 

24 /L)≤ 2000 10000 20000 

 

1.6.1-3  GB 15618—2018  

: mg/kg 

  
 

pH≤5.5 5.5<pH≤6.5 6.5<pH≤7.5 pH> 7.5 



~  

14 

1  
 0.3 0.4 0.6 0.8 

 0.3 0.3 0.3 0.6 

2  
 0.5 0.5 0.6 1 

 1.3 1.8 2.4 3.4 

3  
 30 30 25 20 

 40 40 30 25 

4  
 80 100 140 240 

 70 90 120 170 

5  
 250 250 300 350 

 150 150 200 250 

6  
 150 150 200 200 

 50 50 100 100 

7  60 70 100 190 

8  200 200 250 300 

 

 

 

3  

II

GB18918-2002 A

GB18918-2002 1.6.1-4

GB3552-2018 1.6.1-5  

1.6.1-4 GB18918-2002  

  
A

 
 

1 pH 6~9 

2 SS mg/L  10 30 

3 COD mg/L  50 100 

4 BOD5 mg/L  10 30 

5 N mg/L  15 - 

6 N mg/L  5 8  25 30  

7 mg/L  1 5 

8 mg/L  1 5 

9 
P

 

2005 12 31

 
1 3 

2006 1 1

 
0.5 3 



~  

15 

10  30 40 

11 / /L  10³ 10
4
 

12  0.5 2 

○1 >12 ≤12 . 

1.6.1-5 GB3552-2018  

 

   

 

2021 1 1

 

2018 7 1 15mg/L

 

2021 1 1

 
 

 

 2018 7 1  

 

    

1 BOD5 mg/L  50 

 
2 SS mg/L  150 

3 /L  2500 

2012 1 1

 

    

1 BOD5 mg/L  25 

 

2 SS mg/L  35 

3 /L  1000 

4 CODCr mg/L  125 

5 pH  6 8.5 

6 mg/L  <0.5 

2012 1 1

 

    

1 BOD5 mg/L  20 

 

2 SS mg/L  20 

3 /L  1000 

4 CODCr mg/L  60 



~  

16 

5 pH  6~8.5 

6 mg/L  <0.5 

7 mg/L  20 

8 mg/L  15 

9 mg/L  1.0 

2021 1 1

 

1.6.2  

1  

GB3095-2012

1.6.2-1  

1.6.2-1 GB3095-2012  

   
 

  

1 TSP mg/m
3

 
 0.08 0.20 

 0.12 0.30 

2 PM10 mg/m
3

 
 0.04 0.07 

 0.05 0.15 

3 SO2 mg/m
3

 
 0.02 0.06 

 0.05 0.15 

4 NO2 mg/m
3

 
 0.04 0.04 

 0.08 0.08 

 

2  

GB16297-1996  

1.6.2-2 GB16297-1996  

  
mg/m

3
 

 

mg/m
3

 mg/m
3

 

1 TSP 120 5.0~170 1.0 

3 SO2 550~960 2.6~170 0.4 

4 NO2 240~1400 0.77~52 0.12 



~  

17 

1.6.3  

3 4

GB12348-2008

3 65 dB(A) 55dB(A)

GB 3096-2008 4a

70dB(A) 55dB(A)

GB3096-2008

1.6.3-1

GB12523-2011 1.6.3-2  

1.6.3-1 GB3096-2008  

 
dB(A) 

  

0 50 40 

1 55 45 

2 60 50 

3 65 55 

4 
70 55 

70 60 

1.6.3-2 GB12523-2011  

   
dB(A) 

  

1   75 55 

2   85  

3   70 55 

4   65 55 

1.7  

1.7.1  

1  



~  

18 

 

2  

 

3  

 

4  

 

1.7.2  

1  

~ 1
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22 

3  

1

50

800 300 500

600  

2.4km

108°57′52″  22°32′34″

0.07

6000 7 / III  

4  

10 4.6.2-2

 

1.7.2-3  

   
 

m
3
/  

  

1 
 

 

65.66 
607

 
 

2 
 

345.31   

3 
 

 

350 
6461

 
 

4 
 

 2224   

5 
 

 120 
3004

 
 



~  

23 

6 
 

 

345 3000  

 
7 

 
545 3860  

8 
 

512 
6780  

9 
 

 

  
 

300  

10 
 

750 
6000  

 

 

5  

10

2085.2 km
2

55.4 69.3  

 

108′48″ 109′37″

22′08″ 23′30″

3464 127.45

 

 

150 km 100 

km 150 km 500 km

3550km
2

158.13

 

 



~  

24 

74.9

2179  

 

100

2255 56  

1.7.3  

1  

4 II  

2  

CITES 4 CITES  3

CITES  1 Gnetum montanum  

IUCN 2 Dalbergia 

balansae VU  

2  

II 16

Hoplobatrachus chinensis Elaphe radiata Ophiophagus 

hannah Prionailurus bengalensis Elanus 

caeruleus Milvus migrans Circus melanoleucos Buteo 

buteo Falco tinnunculus Falco subbuteo Centropus 

sinensis Centropus bengalensis Tyto longimembris

Otus bakkamoena Halcyon smyrnensis Garrulax canorus



~  

25 

Duttaphrynus 

melanostictus Calotes versicolor Callosciurus 

erythraeus 31  

IUCN VU 2 Naja atra

CITES II 13 Ptyas mucosus

 

3  

1 Mystus guttatus

Anguilla japonica Ctenopharyngodon idellus

Mylopharyngodon piceus Squaliobarbus curriculus Culter 

alburnus Parabramis pekinensis Xenocypris argentea

Hypophthalmichthys molitrix Aristichthys nobilis Cyprinus carpio

Carassius auratus Spinibarbus denticulatus Spinibarbus 

hollandi Cirrhinus molitorella Pelteobagrus fulvidraco

Mystus guttatus Monopterus albus Siniperca kneri

Channa maculata 20  

IUCN EN 1 Anguilla japonica

VU 1 Pseudohemiculter dispar  

1.7.4  

29 7 

 

4

3 7



~  

26 

 

1.8  

1  

3 2020 2022  

2  

2035 2050  

1.9  

 

1.9-1  



~  

27 

 

1.9-1  

  



~  

28 

2  

2.1  

140 

 2.1-1  

 

2.1-1  

2.2   

 

 

 2035 2050 1.08 1.3



~  

29 

2.2-1  

30% 2050 5000 2050

1.8  

2.2-1   TEU 

 
2035  2050  

      

1.  2250 2250  2090 2090  

2.  1680 1680  1800 1800  

3.  1250 1200 50 1300 1200 100 

4.  1000  1000 900  900 

5.  480 480  650 650  

6.  1000  1000 950  950 

7.  
 170 85 85 285 143 142 

 2600 1200 1400 4100 1950 2150 

&  540 400 140 1210 810 400 

 10800 7210 3590 13000 8500 4500 

 

2.3  

2.3.1  

2.3.1.1 2035

 

2021 3

2035



~  

30 

 

2.3.1.2  

2019 8

2021 8

 

2.3.2  

2.3.2.1  

2013 2012~2030 2013

37 2012~2030

 

2.3.2.2  
2020 12

424.1

m
3

19.1%

 

3000  

2.3.3  

2.3.3.1  

2020 5



~  

31 

“

……

” 

2.3.3.2  

2007

2010 2020

2030

( )

( - ) ( - )

 

2.3.4  

2022 1 29

2022 130  

2012 2030



~  

32 

2010-2030

 

 

 

 

2.3.5  

1

 

 

- -

-



~  

33 

 

2

 

4 57

 

750km

2035  2050 23.9  33.4

 

3

 



~  

34 

5  

 

4

 

 

 

5

 



~  

35 

 

 

 

2.4  

2.4.1  

0.273kg/m
3

 



~  

36 

2.4.2  

60%

24 /

 

 40 

/

 

2.4.3  

1 II

I 

 

2

60% 2035

 24 /

2050 40 /

 

3

 

4

 

5 3.4 4.2



~  

37 

  

6

 

 

7

 

 

2.5  

2.5.1  

I 3000 5000

I 5000  

2.5.2  

 

 



~  

38 

1000 ~5000

  1000 ~3000

3 GB38030.3-2019

5000

2012 13  

2.5.2-1  

2.5.2-1  

 (t) (m) (m) (m)  

 

1000 45.0~50.0 10.8~11.0 2.6~3.0  

2000 68.0~74.0 13.8~14.0 2.8~3.5  

3000 
74.0~80.0 15.5~15.8 3.4~3.8  

86.0~90.0 15.5~15.8 3.2~3.5  

5000 86.0~90.0 15.5~15.8 4.8~5.2  

 

70TEU 54.0~60.0 10.8~11.0 2.4~3.0  

160TEU 68.0~74.0 13.8~14.0 3.0~3.4  

200TEU 68.0~74.0 15.5~15.8 4.2~4.8  

250TEU 86.0~90.0 15.5~15.8 4.6~4.8  

 

2

 

1000



~  

39 

5000

2000 2000 

5000  

2.5.3  

 A 

10

10 

 

10

 

 

2.6  

2.6.1  



~  

40 

I 140km

 

 5000

3000

3000

 

2.6.2  

 2.6.2-1  

2.6.2-1 3000  

 
 

 
  

 

(km)  

m  

   

 

 -  21.0 

I  

3000 

 

5.4 85 360 

 -  29.5 5.4 85 360 

 -  48.5 5.4 85 360 

 

 
-  

 
21.6 4.9 105 360 

 
-  

 
14.4 5.0 140 360 

3000 5000

5000  



~  

41 

 2.6.2-1  

 

 2.6.2-2  

 

 2.6.2-3  

2.6.3  

4

  

1  



~  

42 

21.0km

  

12 3

2

2 K13+550 K20+300

1 13 1 110 kV 10 10kV 2

 

2.6.3-1  

2  

29.5km

 

-



~  

43 

3.7km

 1  

6.5km

 

2

 

 

19.3km

12 7 1

 

 

2.6.3-2  

3   

51.4km



~  

44 

10 4 2

 1 

 49  

 

2.6.3-3  

4   

 

21.5km

 100 200m

9 1  1 

 4  

2035 

14.3km



~  

45 

 

 

2.6.3-4  

2.6.4  

57.8m 52.4m

34m 28.6m 8.0m

2.6m -1.62m



~  

46 

-6.52m -1.62m

-6.62m  

2.6.5  

+ +

+  

10m

3m 3 7m

 

2.6.6  

135km

2.6.6-1

 

2.6.6-1  

  m
3

 

 K000+000~K021+000 1460.2  

 K021+000~K050+500 220.9  

 K050+500~K096+300 4769.5  

 K099+000~K120+500 1757.6  



~  

47 

 K120+500~K135+000 636.8  

  8845.0  

 

2.6.7  

80m

100m 140m

 

2.6.7-1  

2.6.7-1  

  m
3

 

 K000+000~K021+000 110.0 

 K021+000~K050+500 106.3 

 K050+500~K096+300 2033.9 

 K099+000~K120+500 1239.9 

 K120500~K135+000 149.4 

  3639.6 

 

2.6.8  

26

2 4 20

 

20 400m
3
/s

8 20 100 400m
3
/s

12 20 50~100m
3
/s 6

2m 13

 

 20 



~  

48 

  

2.7  

2.7.1  

1  

 

2  

3

~ 0.1m
3
/s ~

13.9 m
3
/s 1.6 m

3
/s

12.3m
3
/s 24 m

3
/s

24 m
3
/s 10.86m

3
/s 5 ~ 1 10.06 

m
3
/s  

3  

24m
3
/s

 

2.7.1-1 10%  m
3
/s 

    

4  22.4  28.1  76.4  

5  22.4  29.2  89.6  

6  22.4  28.2  76.8  



~  

49 

7  22.4  37.5  187.2  

8  22.4  36.3  172.1  

9  22.4  33.7  141.9  

10  22.4  24.9  38.4  

11  22.4  30.9  109.8  

12  22.4  28.3  79.7  

1  22.4  24.0  29.1  

2  22.4  23.6  23.8  

3  22.4  24.3  32.3  

 22.4  29.1  88.1  

24m3/s 340 22.4m3/s  

2.7.1-2 25%  m
3
/s 

    

4  22.4  30.1  99.7  

5  22.4  31.9  120.5  

6  22.4  36.2  170.7  

7  22.4  30.9  109.0  

8  22.4  29.3  89.3  

9  22.4  28.9  84.7  

10  22.4  28.9  85.3  

11  22.4  24.3  32.3  

12  22.4  23.6  24.4  

1  22.4  23.7  25.4  

2  22.4  24.0  28.6  

3  22.4  24.4  33.9  

 22.4  28.0  75.3  

2.7.1-3 50%  m
3
/s 

    

4  22.4  24.8  36.1  

5  22.4  28.4  78.1  

6  22.4  29.9  95.1  

7  22.4  41.4  229.4  

8  22.4  29.8  94.0  

9  22.4  26.4  54.3  

10  22.4  24.4  32.3  

11  22.4  23.7  24.5  

12  22.4  23.3  21.1  

1  22.4  24.6  35.1  



~  

50 

2  22.4  23.5  23.3  

3  22.4  22.9  16.0  

 22.4  26.9  61.6  

2.7.1-4 75%  m
3
/s 

    

4  22.4  25.7  46.5  

5  22.4  25.1  38.7  

6  22.4  30.9  105.5  

7  22.4  33.1  131.1  

8  22.4  27.7  68.5  

9  22.4  28.4  76.2  

10  22.4  24.5  32.6  

11  22.4  23.4  21.7  

12  22.4  23.4  21.5  

1  22.4  23.1  18.4  

2  22.4  23.3  20.7  

3  22.4  23.8  26.1  

 22.4  26.0  50.6  

2.7.1-5 90%  m3/s 

    

4  22.4  23.8  24.3  

5  22.4  24.2  29.4  

6  22.4  37.2  177.8  

7  22.4  28.3  75.8  

8  22.4  28.4  75.9  

9  22.4  23.7  22.5  

10  22.4  23.1  16.2  

11  22.4  22.9  15.6  

12  22.4  22.7  13.8  

1  22.4  22.7  14.0  

2  22.4  23.4  21.5  

3  22.4  23.5  22.7  

 22.4  25.3  42.5  

3  

GB50139-2014 

JTS145-2015 JTS 182-1-2009

2.7.1-6  



~  

51 

2.7.1-6  :m 

    

 62.30 35.00 8.70 

 57.80 34.00 8.00 

 
 71.01 36.66 15.17 

 38.60 2&68 10.50 

 
 67.32 35.00 12.01 

 36.83 23.85 8.40 

 
 63.64 35.00 9.32 

 35.92 20.02 6.40 

 
 57.80 34.00 8.00 

 34.00 8.00 -1.62 

 
 62.30 35.00 8.70 

 35.03 10.78 3.54 

4  

: 

1 20

 

2 20

 

5  

24m
3
/s 40m

3
/s

 

8.7m 8.0m

P=10% P=25%



~  

52 

P=50% P=75% P=90% 5 77.4m
3
/s

24m
3
/s

10.1~10.9m
3
/s 13.8m

3
/s

5000h 5

1.88MW

950 kWh 5053h

1.88MW  

6  

 

300m 34m 8.0m 

 

2035 2050 7410 8940 

7210 8500  

7  

1  

177.7km
2

1962.3km
2

 

3.73 t 60%

2.24 t 0.008m

41.21 t 1.49 t

42.7 t 60% 0.035m

0.85

16.11 m
3

0.11% 0.31%



~  

53 

 

2  

2010 12

 

1

 

2

 

3 0.01kg/m
3

0.03kg/m
3

 

4 0.114 0.365m/a

0.40m/a 0.15m/a

0.20m/a

0.20m/a 0.37m/a

0.05m/a 0.17m/a  

5 5m 0.55m/d

0.40m/d  

 

2.7.2  

 

687 729 42 



~  

54 

6.09% 6.38% 6% 7.45 28.83

0  

 1 

 2%

5.48% -3.36

 

1

 77 

 

2

 

2.7.2-1 2.7.2-1  

 

2.7.2-1  
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55 

2.7.2-1  

   (km) (m) (m) 

1  K29+300 29.3 29.45 62.30 

2  K44+200 14.9 27.00 35.00 

3  K97+600 53.4 10.32 8.70 

 

2.7.3  

1  

 

JTS 182-1-2009

 

2  

JTS182-1-2009

1 3

 

1  

 

2 2

2 3  
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2  

 

0.09 m
3

0.07 m
3

27m

JTS182-1-2009

2

3  

3  

U 131m 2.7m 4.3m

 

1.65 m
3

0.26 m
3

1.88MW

10.32m

JTS182-1-2009

2 3

 2.7.3-1  

2.7.3-1  

 
 

 

 
 

 

1  2  3  4  
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3  

SL252-2017

2.7.3-2  

2.7.3-2  

 

 

/  
/  

 

/  

     

 100 1000   50 

 100 2000   50 

 100 1000 100 500 50 

2.7.4  

 2.7.4-1  

2.7.4-1  

   

 7km  K29+300 

 5.5km  K44+200 

 1.8km K100+500 

2.7.5  



~  

58 

1  

1  

2

422.7m 45m 2 3m 12m

317m 48.7m 73.5m

300m 34m 8m  

2  

45m

73.5m 5m 17m~4m

48.7m 73.5m

5m 17m~4m 2

3m 12m 73.5m

55.2m 22m  

3  

300 34 8m

177m

y=x/6 325m 100m

1404m 167m

540m 55 18

300m  

4  

14000m
2



~  

59 

 

2  

1  

5

930.9m 205.7m

5 8m 1 2m 61m 317m

178.2m 169m 39.5m

300m 34m 8m  

2  

39.5m

5m 205.7m

178.2m 169m 6m

1:3 35cm 20cm

5 1 8m

39.5m 60m 31.5m

23.5m

6m 25.5m  

3  

300 34 8m

177m y=x/6

325m 1404m

150m 180m

167m



~  

60 

600m 27 7

300m  

4  

14000m
2

 

3  

1  

1.8km

139m

310m 65m 170m

40m 35m 300m 34m 8m

365m

83m 27m 7 13m 1 4m

122m 18m 115m

17.50m 150m

-7.5m 17m

0.5m 16% 150m

 

2  

 

16.00m

6.0m 10.00m 10.00m

1:0.25 12.00m 12.00m

1:0.75  



~  

61 

 

7  13.0m 106.0m

16.00m  1.00m  25.0m

 4.8m 

17.50m

 

20.0m 0.00m

1.00m

-1.00m  35.0m  

 100  2.0m 20.0m  

 

1.00m 13.0m  25.0m

2.0m 3.0m

2.0m 2.5m

 

 

18.0m

17.50m 11.0m 10.00m

10.00m 1:0.25 12.00m 12.00m

1:0.75  

3  

 32.0m  22.0m  10.0m

3

1.88MW  12.50m

 



~  

62 

4  

300m 34m 8m

1500m

62m 70m 177m

325m

193m 1:6

35 10

600m  

5  

14000m
2

 

2.7.6  

 1 

2 ~4  

 

150m

-7.5m 17m 0.5m

16% 150m

2.7.6-1  

 

 



~  

63 

2.7.6-1  

   

 /  

 m Pvc  

 m 0.5 

 m 150 

 / 16% 

 m -7.5 

 m 17 

  2~4  

 /  

 m/s 0.18 0.25m/s 

2.7.7  

1  

614  

;

136  

2

12  

8 1#

2# 3# 4# 5#

6# 7# 8# 4

4

10  

2  



~  

64 

1  

 

4285m
2

 

 

2625m
2

 

 

 

 

3875m
2

2964m
2

 

3875m
2

2964m
2

 

3875m
2

2964m
2

 

2  

 

 

 



~  

65 

1 A/O MBR

GB/T 

18918-2002 B

 

 

 

 MF/ABC4 

 

3  

 

 20km/h  

 19 

18.84km 1000m/10 10

9.417km 420m/4 9

9.423km  580m/6  

2.7.8  

31 15



~  

66 

13 2

 

2.7.8-1 5  

    

 

m  

 

m  

 

  

1    55 36.5 35.5/39.5 140 18 

2    89 22 31/37 140 18 

3 
 

  88 31 25/35.5 140 18 

4    89 13 27.5/35 140 18 

5 
 

 

  84 31.5 21.5/35.5 140 18 

 

2.7.8-2  9  1  

  
 

 

 

m  

 

m  

 

  

1 
 

  79 9.5 12/21 130 18 

2    72 12 12/21 130 18 

3 
 

  77 8 12/21 130 18 

4 
 

  71 7.5 12/21 130 18 

5 
 

  87 8 12/21 130 18 



~  

67 

6    85 12 12/21 130 18 

7 
G325

 
  87 41 40.5/40.5 140 18 

8 
G75 

 

  78 38 41.5/41.5 140 18 

9    79 9.5 42/42 240 18 

10    80 6 

6  

9  
140 18 

2.7.8-3  2  

  
 

 

 

m  

 

m  

 

  

1 
S43

 
  90 33 

 

 
130 18 

2 
 

 

 
 90 9 

D150cm

 

110 17.32 

2.7.8-4 13  

  
 

 

 

m  
 

m  

 

  

1 
 

  76 7.5 

75+2x2 

 +2x1.5 

 

130 18 

2    81 12 

11+2x3 

+2x2 

 

130 18 

3    76 12 

11+2x3 

 

+2x2 

130 18 

4    90 12 12 130 18 



~  

68 

5    67 12 12 130 18 

6 
 

  90 12 12 130 18 

7    89 12 

11+2x3 

 

+2x2 

130 18 

8    90 12 12 130 18 

9 G242    84 12 

11+2x3 

 

+2x2 

130 18 

10 
 

  87 12 

11+2x3 

 

+2x2 

130 18 

11    82 12 

11+2x3 

 

+2x2 

130 18 

12    82 12 

11+2x3 

 

+2x2 

130 18 

13    80 12 

11+2x3 

 

+2x2 

130 18 

2.7.9  

1  

1

1 1 1 2 2

10kv 71 7 63 35kv 8 8

110kv 15 13 220kv 3 2 500kv



~  

69 

1 10 10  

2  

1 1 1

1 2 2  

3m 6%

 

 

2.7.9-1  

 
   mm

 
 

+

m  
m  m  

   
m  

1 K83+775 

  

813×1

4.3 
13.97 31.97 -3 2.7 

 
  

890 

2 K84+975 
 

 

529×8 13.68 31.68 -3 2.7 

 
  

870 

3 K90+520 

 
 

529×8 11.81 29.81 -3 2.7 

 
  

780 

4 K99+345 

 
 

529×8 5.59 23.59 -11.92 -6.921 

 
  

1030 



~  

70 

2.7.10  

1  

8

2.7.10-1  

2.7.10-1  

     

1   
 

 
300m 

2    300m 

3    300m 

4    300m 

5    300m 

6    300m 

7 1#    0.45 1.35km
2
 

8 2#    0.57 2.4km
2
 

 

2  

2  

300m

 34202m
2

24000m
2

4285m
2

300m 51455 m
2

24000 m
2

4285 m
2

 

3  

1  



~  

71 

I 

 

2  

 

3  

2 4 8  

2.7.11  

 

 

  

1  

 

2  



~  

72 

 

3  

 

4  

 

5   

BIM+GIS

 



~  

73 

2.7.12  

 

1  

20m /s

5.45km 50m

10.5km 0.5km

5.08km

20m  

K20+000

 

K1+700 20m

K21+250 240m 5.40m

53.20m

2650m

K1+700  

240m 2650m

5.40m 1:1.5 53.20m 65.00m

30cm C25 40cm
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74 

65.00m C25

8~10m 3.0m  

3 30

68.50m 100 70.00m

9.00m 5.40m 28.90

53.20m 1.00m

3.00m 5.00m 3.00m 4.00m

77.50m 1:1

C20 10cm 6@200mm 200mm 20 4m 6m

1:1.5 C25  

2650m 1/1200

3.00m 5.40m I18

1.0m 8cm C20 6@200mm 200mm

2.5m 22 1.2m 1.2m C20 18cm

3.0m 3.0m C25 0.50m

120  

2  

60 50 19.95km

2.53m /s 3.17 4

 

60 5km

8.0m 11.6m /s

4.5 5.5  

1.8km -1.62m

1.70m 1.80m



~  

75 

 

 

2km

K96+500 30m

4 3450m 3 3

480m

470m  

30m 3450m

480m 470m 15.00m

1:1.5 7.20m 30cm C25

40cm  

4 4.00m 24.70m 17.30

7.20m 1.00m 4 3.00m

2.00m 17.20m  

3450m 3 C25

4.00m 2.00m 14.00m

3.00m 0.50m  

3

C25 4.00m 2.00m

5.00m 3.00m 0.50m  

2.6m 0.5m

470m C25



~  

76 

4.00m 2.00m 9.50m 3.00m

0.50m  

2.8  

2.8.1  

 

2.8.2  

 4  

20 

 

 5 

 

2.8.3  

3.38 m
3

364.4

m
3

4.12 m
3



~  

77 

195

 2700 

 30

A B  

2.8.4  

 6  

2.9  

2.9.1  

1  

135947.88 (9063.19 )  

2.9.1-1  

   

 

 

 2291.24  

 2656.45  

 2029.79  

 6977.47  

 

 9165.32  

 3827.55  

 17733.48  

 10491.29  



~  

78 

   

 41217.63  

 
 399.23  

 399.23  

 48594.33  

 

 79228.11  

 6358.20  

 1245.75  

 521.48  

 87353.54  

 135947.88  

 

2.9.1-1  

2  

 

3

135548.65



~  

79 

48195.11 87353.54

2.9.1-2  

2.9.1-2  

    

 

 

 2291.24  

 2656.45 

 2029.79 

 6977.47 

 

 9165.32 

 3827.55 

 17733.48 

 10491.29 

 41217.63 

 48195.11 

 

 79228.11 

 6358.20 

 1245.75 

 521.48 

 87353.54 

 135548.65 

2.9.2  



~  

80 

4 3

1

2 4 12 6 63

135947.88 48594.33

6977.47 41217.63 399.23  

87353.54 3222 14882 2274

10490 948 4392 769945 631111.15

138833.82 567026 459362.80

10766.20 202919.00 171748.35

31170.65 41

1 1 / 2 3 1

3 2 3 3

 

2.9.3  

43 241

2274 10701  

2021

11 ~2022 2

100

100
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3.2.5  

7376.7 m
3

4135.6 m
3

1362.1  m
3

1879.0 m
3

6524.9 m
3

2532.1m
3

1275.7  m
3

2717.0

m
3

139.9 m
3

36.3m
3

37.6

 m
3

66 m
3

712.6 m
3

555.2m
3

96.5  m
3

61.0 m
3

22.3

m
3

3.4 m
3

18828.9

m
3

709.2 m
3

 

140km

3.38 m
3

364.4

m
3

4.12 m
3

 

3.2.6  

3.38  m
3

 5722.1

m
3

4254.3 m
3

1.02 m
3

1.36 m
3

 

195 186

9 21 2

12.43 4.13 m
3
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3.2.6-1  

  
 

m
2

 

 

m
3 

 m
3 

 
 

1 1#  4.47 13.42   

2 2#  15.70 47.10   

3 3#  8.32 24.95   

4 4#  3.52 10.57   

5 5#  1.88 5.63   

6 6#  9.52 28.55   

7 7#  2.80 8.41   

8 8#  5.01 34.44   

9 9#  3.96 11.87   

10 1#  11.36 90.16 49.24  

11 2#  22.66 186.95 126.95  

12 3#  33.36 733.92 203.90  

13 4#  18.56 363.38 201.90  

14 5#  21.86 211.42 40.16  

15 6#  77.1 462  200   

16 7#  9.91 163.52 163.52  

17 8#  4.87 66.96 66.96  

18 9#  128.35 1000.00 265.90  

19 10#  7.08 59.83 59.83  

20 11#  4.67 39.46 39.46  

21 12#  32.97 278.60 278.60  

22 13#  53.45 772.80 298.80  

23 14#  14.57 256.55 100.00  

24 15#  13.70 160.29 160.30  

25 16#  14.19 166.02 100.00  

26 17#  35.07 219.19 71.80  

27 18#  20.18 130.00 130.00  

28 19#  37.96 947.74 947.74  

29 20#  37.28 504.80 504.80  
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m
2

 

 

m
3 

 m
3 

 
 

30 21#  14.57 234.29 234.29  

31 22#  22.17 220.51 220.51  

32 23#  23.44 512.09 512.09  

33 24#  21.41 257.44 257.44  

34 25#  7.83 83.84 83.84  

35 26#  10.21 276.79 276.79  

36 27#  4.40 115.64 115.64  

37 28#  14.26 206.13 206.13  

38 29#  22.49 446.96 446.96  

39 30#  15.08 210.14 210.14  

40 31#  15.31 236.53 236.53  

41 32#  12.57 186.88 186.88  

42 33#  10.53 400  400   

43 34#  13.73 145.18 145.18  

44 35#  4.97 51.99 51.99  

45 36#  8.72 125.63 125.63  

46 37#  19.66 245.56 245.56  

47 38#  11.32 182.09 182.09  

48 39#  29.83 690.33 690.33  

49 40#  18.11 249.70 249.70  

50 41#  19.84 130.95 130.95  

51 42#  27.72 499  499   

52 43#  19.81 174  174   

53 44#  47.16 849  849   

54 45#  13.14 464.59 464.59  

55 46#  34.65 332.86 332.86  

56 47#  17.04 361.86 361.86  

57 48#  7.81 164.69 164.69  

58 49#  8.16 85.31 85.31  

59 50#  17.18 212.91 212.91  
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m
2

 

 

m
3 

 m
3 

 
 

60 51#  11.26 86.69 86.69  

61 52#  8.52 208.59 208.59  

62 53#  14.86 146.81 146.81  

63 54#  6.62 199  199   

64 55#  15.96 287  287   

65 56#  32.6 489  489   

66 57#  67.49 439  439   

67 58#  6.26 149.20 149.20  

68 59#  57.47 862  713   

69 60#  44.26 531  531   

70 61#  20.95 153  153   

71 1#  0.57 0.57  

72 2#  0.40 0.40  

73 3#  10.40 10.40  

74 4#  1.13 1.13  

75 5#  0.72 0.72  

76 6#  4.50 4.50  

77 62#  12.73 127  127   

78 63#  18.92 378  378   

79 64#  18.57 371  371   

80 65#  36.68 855.53 855.53  

81 66#  22.74 91  91   

82 67#  7.77 41  41   

83 68#  7.07 66  66   

84 69#  10.51 131  131   

85 7#  20.00 20.00  

86 8#  6.80 6.80  

87 9#  4.05 4.05  

88 10#  8.64 8.64  

89 11#  11.04 11.04  
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m
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m
3 

 m
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90 12#  9.60 9.60  

91 13#  6.19 6.19  

92 70#  8.01 52  52   

93 71#  12.48 81  81   

94 72#  15.33 215  215   

95 73#  43.01 516  516   

96 74#  74.77 373  373   

97 75#  21 104  104   

98 76#  89.83 1279  1279   

99 77#  20.09 86  86   

100 78#  57.56 316  316   

101 79#  88.99 463  463   

102 80#  34.43 179  179   

103 81#  31.04 103.20 103.20  

104 82#  17.18 226.17 226.17  

105 83#  46.58 334.24 334.24  

106 84#  71.9 467  467   

107 85#  75.85 400  400   

108 86#  64.95 277  277   

109 87#  53.86 228  228   

110 88#  8.67 57.89 57.89  

111 89#  11.84 51.01 51.01  

112 90#  3.06 21.41 21.41  

113 91#  5.65 31.50 31.50  

114 92#  6.41 46.57 46.57  

115 93#  27.24 95.36 95.36  

116 94#  41.37 144.79 144.79  

117 95#  32.85 133  133   

118 96#  24.17 102  102   

119 97#  39.85 168  168   
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m
2

 

 

m
3 
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120 98#  4.60 34.62 34.62  

121 99#  5.67 36.09 36.09  

122 100#  78.87 178  178   

123 101#  6.69 30  30   

124 102#  12.31 82.18 82.18  

125 103#  4.02 31.07 31.07  

126 104#  25.66 178.68 178.68  

127 105#  23.33 235.89 235.89  

128 106#  88.66 363  363   

129 107#  92.13 389  389   

130 108#  40.90 299.98 299.98  

131 109#  37.6 159  159   

132 110#  18.76 56  56   

133 111#  30.91 131  131   

134 112#  16.92 149.65 149.65  

135 113#  3.44 18.20 18.20  

136 14#  293.00 293.00  

137 15#  124.00 124.00  

138 114#  15.13 136.10 136.10  

139 115#  73.16 309  309   

140 116#  28.20 119  119   

141 117#  63.13 268  268   

142 118#  27.68 461.39 461.39  

143 119#  4.25 15  15   

144 120#  26.09 107  107   

145 121#  19.90 306.00 184.00  

146 16#  210.00 210.00  

147 17#  60.00 60.00  

148 18#  12.87 12.87  

149 122#  33.26 115  115   
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m
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m
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150 123#  22.8 94  94   

151 124#  32.1 135  135   

152 19#  88.20 88.20  

153 20#  37.00 37.00  

154 125#  11.26 45.04 45.04  

155 126#  21.26 87  87   

156 127#  8.60 34  34   

157 128#  12.81 48  48   

158 129#  9.11 35  35   

159 130#  23.02 69  69   

160 131#  12.58 177.27 177.27  

161 132#  19.78 265.34 265.34  

162 133#  30.08 315.84 315.84  

163 134#  12.99 174.36 174.36  

164 135#  29.40 366.69 366.69  

165 136#  49.85 211  211   

166 21#  16.20 16.20  

167 137#  52.98 226  226   

168 138#  35.811 145  145   

169 139#  24.56 252.49 252.49  

170 140#  53.93 1100.00 1100.00  

171 141#  12.84 80.00 80.00  

172 142#  32.07 200.00 200.00  

173 143#  9.21 40  40   

174 144#  17.41 100.00 100.00  

175 145#  47.19 339.78 339.78  

176 146#  10.55 55.63 55.63  

177 147#  313.55 3800.00 3765.60  

178 148#  14.05 68.25 50.00  

179 149#  103.80 404.82 300.00  



~  

147 

  
 

m
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m
3 
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180 150#  110.50 430.95 200.00  

181 151#  34.80 135.72 100.00  

182 152#  32.70 127.53 100.00  

183 153#  12.50 48.75 40.00  

184 154#  95.70 373.23 240.00  

185 155#  57.40 223.86 200.00  

186 156#  26.07 160.00 160.00  

187 157#  32.00 150.00 150.00 
 

188 158#  5.80 40.00 40.00 

 

189 159#  33.33 150.00 150.00 
 

190 160#  16.65 110.00 110.00 
 

191 161#  15.20 70.00 70.00 
2700

 

192 162#  73.76 150.00 150.00 

 

193 A 2100.00 
2000.00 

583.11  

194 B 980.00 460.10  

195 
 

236.91 2000.00 400.00  

  8284.82 47503.72 41254.70  
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3.2.7  

144.67 m
2

124.1 m
2

100.4 m
2

152.75 m
2

 

140km

23 73.05

m
2

20 10 m
2

164

597.12 m
2

195 8284.82 m
2

 

3.3  

5 1 6

6 2 3 10

56 2 12 1

 

3.4  

3.4.1  

1  

K16+600.0~K20+500.0

80m 300m

4

3.4.1-1  
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3.4.1-1 K16+600.0~K20+500.0  

1

2 360m

2

3

3

4  

3.4.1-1  

3.4.1-2 K16+600.0~K20+500.0  

  1 2 3 4 

K16+600.0

~K20+500.
0 

 

m
3

 
468.3 430.5 682.0 690.5 

m  3400 3589 3498 3557 

m
2

 
46.1 44.6 50.8 61.1 

 

m
2

 
23.8 22.5 21.1 10.0 

 3058 1816 1531 1308 

  
  

 

 

 
  

 

     

2  

4 4

3 4 1 2 50%
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1 3400m 2 3589m

1 2 5.8% 4

 

1 2 3

4  

3.4.2  

1  

 

1 X298

X304 X304

6.5km 70~145m  

2

6.5km

70~205m

100m
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3.4.1-2  

3.4.1-2  

   1  2  

 

K24+800.0~
K31+200.0 

m
3

 3312 3368 

m  6500 6500 

m
2

 184.6 154.6 

m
2

 6.9 11.6 

 

5

X298 X304

2

 

9

7

 

   

   

2  

1

2 1 2 2

1 2 1  

3.4.3  

1  

K57+500.0~K60+900.0

150m 350m

× 130m×15.5m
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4

 

 

3.4.1-3 K57+500.0~K60+900.0  

1 600m

2

400m 3

600m 4

360m

 

6.1.3.3-2 K57+500.0~K60+900.0  

  1 2 3 4 

K57+500.0~
K60+900.0 

m
3

 219.4 193.6 279.3 113.9 

m  2700 2771 3311 3431 

m
2

 
37.2 34.5 49.9 35.1 

m
2

 1.5 1.0 0.1 0.1 
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2  

4 4

113.9 m³ 3 279.3 m³

1 2700m 4 3431m

2 34.5 3

49.9 1

4  

4 4

4

4  

3.4.4 G75

 

1  

G75

 

1

450m

G75  

2 1 1

G75

600m  

3 2 2

600m
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G75 10.9 9.9  

3.4.4-1  

2  

3 1

2 3

2 3

1  
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3.5  

3.5.1  

3.5.1.1  

SS COD BOD5  

1  

1720m
3
/h

750m
3
/h

8m
3

1.5~2.0m

40m 400m
3
/h

100 150

750m
3
/h 8m

3

750m
3
/h 8m

3

 

750 m
3
/h 2.8 kg/s 8m

3

 1.8 kg/s 1720m
3
/h 2.38 kg/s

SS

 

2  

5722.13 m
3

195

SS 96%

55%

2346.1 m
3

 

3  
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3

SS

pH

2000mg/L

pH 9 11  

7680m
3
/d  

4  

4~8m
3

2 pH 9~11 5000mg/L

1008.43 m
3

 

1m
3

0.35m
3

352.95 m
3

SS pH

 

5  

38 1000m
3

45

0.2m
3
/ ·d 2000~5000mg/L 3500mg/L

15mg/L

50 10.0m
3
/d

150g/d  

6  
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4911

10mg/L

35.38 m
3

1.13 m
3
/d  

7  

28000 100L

0.8 2800 m
3
/d 2240 m

3
/d

COD BOD5 COD

300mg/L 25mg/L  

8  

 

3.5.1-1  

 m
3

 (m
3
/d)   

 2346.1 —— SS  

 1.54 56.8 SS pH  

 352.95 1633.8 SS pH  

 35.38 163.6 SS  

 1.1 10   

 483.8 2240 COD   

3.5.1.2  

1  

3 3875 m
2

2

2  

4285m
2
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2625m
2

 

40 62 50

5 120 L 1 kg

0.8 t/d 1 t/d  

3.5.1-2  

 t/d    kg/d  

 37.4 

 300 11.2 

 200 7.4 

 30 1.1 

 4.0  5000 20.0 

 1.0  500 0.5 

 0.35  

1 A/O MBR

GB/T 

18918-2002 B

 

2  

2035 1.08 2050 1.3

1.8 3000 2035

2050 36000 60000

JTS 149-2018 3000 0.81 t/ d∙

5000 mg/L  

1000 ~5000 5000 13 km/h

3000 3000 12 

km/h  
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2035 2050

1.45 t/a 2.43 t/a 72.9 t/a 121.5 

t/a  

3  

3000t 5~7

150L 80%

300mg/L 200mg/L 30mg/L  

2035 2050 1.3 t/a 2.16 t/a

3.88 t/a 6.48 t/a 2.59 t/a 4.32 t/a

0.39 t/a 0.65 t/a  

4  

I

1000 ~5000  

JT/T 1143-2017 3000

30 t 5000 50 t  

5  

 

20

 

20

 

3.5.2  

1  
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161 

 

3.5.2-1  

3.5.2-1  

  [dB(A)] m  

 
 82 

1 
 101 

 

 65 10 

 79 
1 

 78 

 

 79 

1  84 

 78 

  85 7.5 

2  

0.5m

81dB(A) 15m 71dB(A) 5m

115 dB A  

3.5.3  

1  

10m

938.67 μg/m3 611.89 μg/m3
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78.15 μg/m3

3.5 mg/m
3

1 

80 90kg  

2  

SO2 NOX PM10 PM2.5 HC

NO2 2035 2050 194.68

324.47

 

3.5.4  

1  

 

1  

19538.2 m
3

41188.4 m
3

60726.6 m
3

 

2  

22

22

20000 2891.46 1kg

20t/d 2.9  

2  

1  

3000 0.5kg/(d· )
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2035 18.4t 2050

20.1t  

2  

HW08

30 3

90  

2  

3 3875 m
2

2

2 40 62 50

1 kg 0.28t
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4  

4.1  

 

4.1.1  

4.1.1.1  

104°30′~110°16′

21°31′~24°38′

500m 63.7% 50m~500m

33% 50m 3.3%  

4.1.1.2  

89691.5km
2

78145.1km
2

68413.6km
2
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9731.5km
2

11546.4km
2

1152km 0.314‰

50km
2

329 1000km
2

1

15 5

10  



~
 

1
6

6
 

 

4
.1

.1
-1
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4.1.1.3  

1897

5

32 6

 

5 6

7 9

10d 20d

3d 7d 5d 15d

6h

8 4

6 7 8 9

83.3% 1907 2010 82

11100m
3
/s 20 73.7% 7 8 7 

23000m
3
/s 10 9  

 

68%

80%  

1947 2010

985 t 0.250kg/m
3

 

4.1.1.4  

53
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6

 

 

4.1.1.5  

424 m
3

12.5%

3264m
3

424 

m
3

4120MW

8.5% 0.5MW 487 

2240.3MW 83.99 kW·h  

2.1 t 1.3 t

5 t

134.0MW

 

3426 4771 m
3

61 m
3

 

 

—  

4.1.1.6  
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10MW 51

487 kW 194 kW 293 kW

358 kW 145 kW.h  

4.1.1.7  

2013 3 2013 37 2012

2030

24

24

 

4.1.2  

4.1.2.1  

108°34~109°27' 21°53'~22°35'

2391km'

 

4.1.2.2  

2391km
2

195km 0.32‰

50km
2

12 100km
2

 

4.1.2-1 50km
2

 

  km
2

 km  ‰  

  74.35 18.6 4.0 

  51.31 13.96 4.75 

  52.19 16.64 2.83 

  210.75 37.39 1.29 

  128.87 19.81 2.72 

  189.64 35.79 1.76 
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  56.67 18.79 2.27 

  105.17 36.34 2.14 

  77.42 21.23 2.11 

  53.0 16.9 3.52 

  85.12 19.73 3.42 

  51.59 13.19 6.16 



~
 

1
7

1
 

 

4
.1

.2
-1
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4.1.2.3  

 

1 3d

670807 850830 740726 24 h

710606 6 h 5 m

5.0 m

1m 2m 30 h

 

4.1.2.4  

1 1.5% 5 6ppm 60 120ppm

pH 4.5 5.5  

1.2 1.5% 10ppm 80 160ppm pH 

5.5 6.0

 

4.1.2.5  
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55.36 0.57

29.27 0.30 12.01

301.18 54.2  

24 t

3000

t  

4.1.2.6  

2640kW 790 kW·h

4.1.2-3  

4.1.2-3  

 
km

2
 

 

m
3

 

 

m
3

 kW  

 

kWh  

 145 1.79 0.79 925 195 

 9.44 0.11 0.08 160 26 

 12.66 0.18 0.12 100 15 

 21.70 0.27 0.12 225 54 

 2140 0.73 0.55 1880 400 

 2328.8 3.08 1.66 3290 690 

4.1.2.7  

1

12 37

221.5 21.2% 2.3

24.3%  

1959

1960

1880kW

4×60t 12.17

2154.5km
2
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8.5m 2.9m
3
/s

7.5m
3
/s

 

4.2  

4.2.1  

2 18

 

4.2.1-1  

  km²  (km) % 
(m) (m) 

1  46.52 10.52 2.32 62.3 57.8 

2  298.14 67.68 0.93 62.3 57.8 

3  56.6 15.7 7.58 35 34 

4  28.55 6.58 1.72 35 34 

5     21 20 

6  23.6 6.51 2.09 21 20 

7  56.67 18.79 2.27 21 20 

8  105.17 36.34 2.14 21 20 

9  77.42 21.23 2.11 21 20 

10  53 16.9 3.52 21 20 

11  27.5 9.65 2.85 8.7 8.0 

12  85.12 19.73 1.8 8.7 8.0 

13  10.29 4.6 3.47 8.7 8.0 

14  24.41 11.55 3.64 8.7 8.0 

15  14.4 10.48 3.52 8.7 8.0 

16  37.18 13.82 3.07 8.7 8.0 

17  7.31 3.18 1.71 8.7 8.0 

18  23.99 10.91 2.55 8.7 8.0 
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30km

74km 528km
2

27km

2 7 1964

 

 

32 35 190 200

1.8 4.6

1 8

2

7

5 310  

 

191km 2391km
2

0.32‰ 22.11 m
3
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82.3

25.5 1000 20%

1 50% 0.8

95% 0.48  

57.3

21.3 1000 50%

0.55  

93.1

23.6 1000 20%

1.15 50% 0.9

95% 0.52  

4.2.2  

4.2.2.1  

4.2.2.1.1  

 

1.5km 304 K0+000~K13+158

63m

59m 8.5km

62.8m 123.3m 304

4.6km 40m 90m

63.5m 140.6m 100m

500m 63m 67m 9

1.5km 304

K13+160~K27+500 14.3km
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75m 254m 66m 102m K25+500

90m

140m 150m

304  

 

K0+000~K25+500

25.5km

 

K25+000~K27+500

-3

 

F1

K27+770 - 133° 70°

3

- -

F40~F56 “#”

F40 F46 F50 F40 K10+270 40° F46

K15+870 35° F50 500m

K1

T1 P2 80cm

 

4.2.2.1.2  
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K30+860 K42+860

12.0km

200m 650m

35m 70m 70m 360m

3m 6m

33m 40m 45m 100m  

 

-3

1/5

1/5 ~

—

—

— E2-Ny

E2-Ny

—

43

 

 

4.2.2.1.3  
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K46+855

K63+851

 

200m 650m

35m 75m 70m 360m

3m

6m 33m 40m 60m 31m  

 

 

K0+000~K25+500 25.5km

10° 35°  

K25+000~

-3

1/5

1/5

~ —

—

—

E2-Ny E2-Ny
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—

43

 

2.3km 11km 3

—— 70° 80°/SE NW

70° 90° 2.1m 4m 6m 10m

1km

D1s J1 60°/SE NW

80° 90° 3.2m

 

K22b K22a 5° 15°

 

——

50° 22.9km

5 8km

5° 20°

5 15° 10 25°

30°  

4.2.2.1.4  

 

K68+500~K96+500 28km

6m 13m 15m 35m 50m 130m 32m
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2m 75m 254m  

 

5 15

10 25 30

290 345 48

60  

4.2.2-1  

4.2.2-1   

 

   

F6 0

1.9km 

253°-330°

59° 

2m~12m  

K69+500

K71+500 K73+000 K73+800 K88+950 K89+820

K95+500

18

 

F7 
0.3km

4.6km 

125°-160°

30°-80° 

30° 80°  3m 15m 

 50m 

4.0 1  

4.2.2.2  

4.2.2.2.1  

18km
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0.112g

 

D1qn4 ~

C

30

 

q 1Lu

q 3Lu

53.8~60.9m

 

4.2.2.2.2  

7.5km 0.128g

 

~

40

F68

 

12m

q 3Lu 3~5m

q 3Lu

~
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q 3Lu 3~5m 2~3

F68

 

4.2.2.2.3  

5.7km

4 3.5

0.092g

 

F26 J2

S1lnd-4

4.5m 9.6m

3Lu 3~5m

3m  

S1lnd

6.29m

Fqn1

 

4.2.2.3  

2
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0.05g 0.10g K107+000

GB 18306-2015

0.05g 6 0.10g 7 II

0.35s  

4.2.3  

4.2.3.1  

1800h

22 8100 7 28~29

37.3 1 13~15 -2.8

0 1400 1950h 1673h

348d 2.5d  

4.2.3.2  

1886mm 1622mm 1838m 2200mm

2807.7mm  

6~9 66.7% 11

3 11.3% 8

449.5mm 20.1% 167.8  

4.2.3.3  

5~8 10 3

4 N

26% NNE 9.2% N 31m/s  

10 17.1% 10

15.2m/s 10 18.9m/s  
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4.2.3-1  

4.2.3.4  

11 4

1km 13 28  

4.2.3.5  

1489mm 1965~2019

12

7 4

7 10 42.06%  

4.2.3.6  

3 6~8 10 1

82%  

4.2.4  
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850mm 14.8m
3
/s

4.67 m
3

 

3

39.8m
3
/s 3850m

3
/s

0.86m
3
/s 0.25kg/m

3
4.2.3-1

 

4.2.4-1  

 

 
 

     
 

     

 

 

 

 

 

 

(m) 

 20.375 20.575 1970 20.125 1984 1965 1985  

 27.725 31.775 1971 23.815 1980 1965 1985  

 19.695 19.925 1978 19.475 1965 1965 1985  

 

 

(m
3
/s) 

 39.8 59.3 1970 17.0 1980 1965 1985  

 1244.2 3850 1971 418 1980 1965 1985  

 2.12 4.0 1967 1968 0.86 1976 1965 1985  

( m
3
) 12.27 19.7 1970 4.41 1963 1954 1979  

(kg/m
3
) 

0.25 0.335 1967 0.14 1962 55 57 70  

1972 1979  
( t) 27.9     

(mm) 1726.8 2476.9 1970 1263.8 1963 1954 1979  

 

  

 

 

 

(m) 

 1.811 2.001 1971 1.551 1976 1965 1976  

 50671 6.961 1971 4.461 1975 1965 1976  

 0.915 1.151 1972 0.601 1975 1965 1976  

( m
3
) 19.6 30.3 1971 6.47 1963 1962 1979  

(mm) 2020.2 2703.5 1970 1408.3 1977 1953 1979  

21.775m+0.55m= ( ) 5.619m+0.55m=

( )  
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1  

 

1954

0.238kg/m
3

 

4.2.4-3   

 1  2  3  4  5  6  7  

kg/m
3

 
0.008 0.009 0.029 0.059 0.179 0.368 0.313 

 8  9  10  11  12    

kg/m
3

 
0.318 0.247 0.098 0.038 0.01 0.238  

 

4.2.4-4  

 1  2  3  4  5  6  7  

104t  
0.74 0.67 2.57 7.25 48.42 221 241 

%  
0.07 0.07 0.26 0.72 4.8 22 24 

 8  9  10  11  12    

104t  
285 159 32.8 6.89 1.15 1010  

%  
28.3 15.8 3.26 0.68 0.11 100  

98.1%

5 10 6 7 8 74.2%  

2  

0.254kg/m
3

4 10

87% 3.25kg/m
3

0.001kg/m
3

10.01kg/s  
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4.3  

4.3.1  

1960

 

4.3.1.1  

24

7

2 15

“ ”

 

4.3.1.2  

1960

282.0 kW 79%

22 172

370.90km

1141km

112km 273km 756km  



~  

189 

 

4.3.2  

“ ”

 

4.3.2.1  

1959

1960

1880kW

4×60t 12.17

2154.5km2

8.5m 2.9m
3
/s

7.5m
3
/s

 

 

 

4.3.2-1  

  m
3
/s  
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2013 4  59.4 

2013 5  64.3 

2013 6  52.6 

2013 7  158 

2013 8  143.8 

2013 9  115 

2013 10  20.2 

2013 11  88.4 

2013 12  54.6 

2014 1  19.9 

2014 2  19.9 

2014 3  20.2 

 

1979 4  80.4 

1979 5  85 

1979 6  88.6 

1979 7  55.3 

1979 8  189.3 

1979 9  102.4 

1979 10  14.9 

1979 11  12.3 

1979 12  12.2 

1980 1  12.2 

1980 2  12.2 

1980 3  12.8 

 

2009 4  19.2 

2009 5  61.6 

2009 6  72.2 

2009 7  198.5 

2009 8  68.4 

2009 9  32.9 

2009 10  16.7 

2009 11  12.2 

2009 12  11.7 

2010 1  18.9 

2010 2  11.7 

2010 3  11.7 

 

2010 4  29.5 

2010 5  19.9 

2010 6  81.4 

2010 7  105 

2010 8  43.9 

2010 9  53.2 
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2010 10  12.2 

2010 11  9.9 

2010 12  9.9 

2011 1  9.9 

2011 2  9.9 

2011 3  13.6 

 

2005 4  12.4 

2005 5  18.2 

2005 6  149.4 

2005 7  53 

2005 8  51.4 

2005 9  10 

2005 10  9.1 

2005 11  9.1 

2005 12  9.1 

2006 1  9.1 

2006 2  11.9 

2006 3  10.4 

 

4.3.2-1  

4 —9

10 — 3

 

4.3.2.2  

0

40

80

120

160

200

m
3/

s
 

2013  

1979  

2009  

2009  

2005  
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5.45 10.58

1.0 6.64

100 20

12 8  

2007 3 2020 12

2020 10 15 1 31 2021 2 1

3 2  

 

0.79%

133m
3
/s 113m

3
/s 202m

3
/s 182m

3
/s

2.13 m
3
/s

8.63m
3
/s

 

NH3-N COD

5
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20 m3/s

 

 

2021 9 25

 

 

 

5
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10 6

24.27hm2 99.31 hm2

 

 

 

;

 

 

 

 

2020 10 15 1 31 2021 2 1 3 2

2021 1 8

 

( )

7 7

(GB3838-2002) III
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2021

4.7.5-3 2021 4 11

2021 10740

 

 

4.7.5-3  

 m
3

 

2021.1.18---2021.1.31 2254 

2021.2.26---2021.3.21 4045 

2021.3.26--2021.4.10 2664 

2021.12.3--2021.12.4 4.3 

2021.12.4---2021.12.8 475 

2021.12.8--2021.12.17 1296 

 10740 
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5  

5.1  

5.1.1  

2018~2020

 

1  

2018 51 97

- 92.8% 2017 2.1

52 96.2%

0

 

2019 51 97

I III 92.8%  2018 52 

96.2%

0

 

2020 51 97

I III 99.0% 2019  6.2 

52 100%

51  

2018~2020  
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5.1.1-1 2020  

2  

2018 32 31

23

8

29

2 27

 

2019 38 37

III 2

 26 9 III

 38 

4 34
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2020 15

 100% 11

3 15

14  

2018~2020  

3  

2018 374 354

120 6000

2017 2.92

1 - 56.6% 2017 6.2

pH

 

2019  118 I III 55

 46.6% 10 I III 4  40%

2018 

 

2020 118 20

16.9% 10 3  30.0%

pH CODMn

pH

 

2018~2020  

5.1.2  

 

1  

2021 2 4 ~6 3 1

HJ/T 91-2002 pH
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25

(GB3838 2002)

 

5.1.2-1  

   

 
1# 500m  III 

2#  III 

 
3#  III 

4#  III 

 

5# 120m II 

6# 100m  III 

7#  III 

8#  III 

9#  III 

10#  III 

11# 500m II 

12# 1.2km II 

13#  II 

14# 2km  II 

15#  III 

16#  III 

17#  III 
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2
0

0
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0

1
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2
0

2
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2
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3
 

 
 

 

 
 

 

5
.1

.2
-1
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(HJ2.3-2018)

 

 

Si,j=Ci,j/Cs,i 

Si,j  —— i j  

Ci,j  —— i j mg/L  

Cs,i  —— i mg/L  

DO  

SDO j=DOs/DOj             DOj≤DOf 

    DOj DOf 

 

SDO j——  

DOj—— j mg/L  

DOs—— mg/L  

DOf—— mg/L DOf=468/ 31.6+T

DOf= 491-2.65S / 33.5+T  

S——  

T——  

pH  

 

S
DO DO
DO DODO j

f j

f s
, �

�

�

S
pH
pHpH j

j

sd
,

.

.
�

�

�

7 0

7 0
pH j � 7 0.



~  

205 

 

 

SpH j——pH  

pHj——pH j  

pHsd—— pH  

pHsu—— pH  

1

 

pH

pH

pH #13

 

S
pH
pHpH j

j

su
,

.

.
�

�

�

7 0

7 0
pH j � 7 0.
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%
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2  

2021 2 4 ~5 2 1

HJ/T 164-2004 pH

19 2

(GB/T 14848-2017) III

III

 

III III  

5.1.2-3  

   

 1#  III 

 2#  III 

5.1.2-4  

 

/ /  

1#  2#  

2021.02.04 2021.02.05 2021.02.04 2021.02.05 

pH   7.48 7.52 7.82 7.70 

  ND ND ND ND 

 mg/L 25 31 86 92 

 mg/L 0.61 0.59 0.74 0.73 

 mg/L 0.306 0.299 0.198 0.196 

 mg/L ND ND ND 10 

 mg/L 12 12 10 ND 

 mg/L 0.0003 0.0006 0.0013 0.0017 

 mg/L 0.4 0.4 0.3 0.3 

 mg/L 0.006 0.006 ND ND 

 ——     

 mg/L 232 256 384 410 

 
MPN/100

mL 
5.4×10

2
 2.8×10

2
 1.7×10

2
 1.4×10

2
 

 mg/L 0.001 0.001 ND ND 
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 mg/L ND ND ND ND 

 mg/L 0.00024 0.00019 0.00015 0.00012 

 mg/L 0.0001 0.0001 0.0001 0.0001 

 mg/L 0.0018 0.0017 ND ND 

 mg/L ND ND ND ND 

3  

2021 2 3 1 1 HJ/T 91-2002 

HJ/T 91-2002 pH

13 6 4.3.1-3

 GB 15618—2018

 

 

5.1.2-5  

 

/ / /  

2021.02.03 

1# 

500m

 

2# 

 

3# 

500m  

4# 

200m

 

5# 

1000m

 

6# 

3000m

 

pH  

 
6.94 7.02 6.86 6.71 6.98 6.84 

 0.393 0.122 0.106 0.160 0.145 0.150 

 65 71 56 90 84 84 

 13.5 10.8 11.2 11.1 13.0 15.0 

 33 20 18 37 37 48 

 ND ND ND ND ND ND 

 60 78 22 22 13 12 

C10-C40  
ND ND ND ND ND ND 

5.1.3  

2020 14 54 

54

94.4% 2019 2.0 73 

135 89.6 %
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2019 3.8  

 

5.1.3-1   

   %  

2020  
 54 94.4 

 135 89.6 

2020

108.652222 E 22.017222 N GB3838-2002 III

1 21

2020 100%  

 

5.1.3-1  

5.1.4  

1  

2020
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1

2020

29.86 t/a 2.43 t/a 3.53 t/a 0.06 t/a  

2  

2

 

 

5.1.4-1  

 

 

 

5.1.4-2   
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 t/a  

t/a) 

 
   

 
 

 8.71 1.47 0.11 1.46 0.08 

 

 

 103.87 15.94 2.63 11.03 0.78 

 112.58 17.41 2.74 12.49 0.86 

 

B 2020

112.58 t/a 17.41 

t/a 2.74 t/a 12.49 t/a 0.86 t/a  

3  

3

2 4

7  

5.1.4-3  
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2    

   

   

   

   

   

   

   

   

1    

5.1.5  

1  

5.1.5-1 0.2 2019

5.1.5-2 251.48 t/a 22.81 t/d

122.81 t/a 18.26 t/a  

5.1.5-1  kg/  

     

 1.496 0.048 0.565 0.052 

 1.314 0.124 1.003 0.045 

 1.496 0.231 0.491 0.234 



~
 

2
1

9
 

5
.1

.5
-2

 
 

 
 

 
t/

a
 

 
 

 
 

 
 

 

 

 
3

0
3

8
1

.1
1
 

2
6

3
0

7
.3

8
 

2
3

4
3

0
.0

8
 

2
2

.8
7
 

2
.0

9
 

1
1

.3
7
 

1
.6

4
 

 
1

0
3

9
3

.5
4
 

8
9

9
9

.8
9
 

8
0

1
5

.5
5
 

7
.8

2
 

0
.7

1
 

3
.8

9
 

0
.5

6
 

 
3

9
1

7
5

.6
5
 

3
3

9
2

2
.6

8
 

3
0

2
1

2
.4

7
 

2
9

.4
8
 

2
.6

9
 

1
4

.6
6
 

2
.1

2
 

 
5

0
6

2
6

.0
8
 

2
9

5
1

0
.5

2
 

9
8

0
6

7
.3

6
 

5
1

.4
8
 

6
.0

7
 

2
3

.1
2
 

5
.3

5
 

 
1

2
6

5
6

.5
2
 

7
3

7
7

.6
3
 

2
4

5
1

6
.8

4
 

1
2

.8
7
 

1
.5

2
 

5
.7

8
 

1
.3

4
 

 
3

4
4

2
4

.3
7
 

2
2

6
9

0
.2

5
 

4
6

2
0

5
.5

4
 

2
9

.6
6
 

3
.2

1
 

1
4

.0
1
 

2
.7

1
 

 
17

76
57

.2
7 

12
88

08
.3

5 
23

04
47

.8
4 

15
6.

2.
18

 
16

.2
9 

72
.8

3 
13

.7
2 

 

 
3

5
1

8
9

.5
6
 

4
0

9
7

3
.2

8
 

6
8

4
.0

3
 

2
1

.7
1
 

1
.3

0
 

1
1

.7
6
 

0
.7

7
 

 
1

4
3

3
6

.4
9
 

1
6

6
9

2
.8

2
 

2
7

8
.6

8
 

8
.8

5
 

0
.5

3
 

4
.7

9
 

0
.3

2
 

 
1

5
6

3
9

.8
0
 

1
8

2
1

0
.3

5
 

3
0

4
.0

2
 

9
.6

5
 

0
.5

8
 

5
.2

2
 

0
.3

4
 

 
3

0
8

7
9

.7
5
 

3
2

0
3

2
.5

0
 

2
3

3
5

5
.9

0
 

2
4

.6
9
 

2
.1

5
 

1
2

.1
1
 

1
.7

0
 

 
96

04
5.

6 
10

79
08

.9
5 

24
62

2.
63

 
64

.9
 

4.
56

 
33

.8
8 

3.
13

 

 
 

1
9

2
0

3
.2

0
 

3
2

3
4

5
.8

1
 

3
8

4
7

.8
0
 

1
5

.8
8
 

0
.9

6
 

7
.8

9
 

0
.6

9
 



~
 

2
2

0
 

 
1

9
9

8
7

.0
0
 

3
3

6
6

6
.0

4
 

4
0

0
4

.8
5
 

1
6

.5
2
 

1
.0

0
 

8
.2

1
 

0
.7

2
 

 
39

19
0.

2 
66

01
1.

85
 

78
52

.6
5 

32
.4

 
1.

96
 

16
.1

 
1.

41
 

 
31

28
93

.1
 

30
27

29
.2

 
26

29
23

.1
 

25
1.

48
 

22
.8

1 
12

2.
81

 
18

.2
6 

 

 



~  

 

2  

150L/ d

32g/ d 3.8g/ d 10.6g/ d 0.41g/ d

0.15 5.1.5-3  

5.1.5-3  

 
 

 t/a  

t/a  

 
   

 

 38961 32.00 68.26 8.11 22.61 0.87 

 13329 10.95 23.35 2.77 7.74 0.30 

 50239 41.26 88.02 10.45 29.16 1.13 

 93280 76.61 163.43 19.41 56.2.14 2.09 

 24796 20.36 43.44 5.16 14.39 0.56 

 58618 48.14 102.70 12.20 34.02 1.32 

 279223 229.32 489.2 58.1 162.06 6.27 

 

 50410 41.40 88.32 10.49 29.26 1.13 

 
20537 16.87 35.98 4.27 11.92 0.46 

 22404 18.40 39.25 4.66 13.00 0.50 

 52295 42.95 91.62 10.88 30.35 1.17 

 5210 4.28 9.13 1.08 3.02 0.12 

 150856 123.9 264.3 31.38 87.55 3.38 

 

 26424 21.70 46.30 5.50 15.34 0.59 

 18363 15.08 32.17 3.82 10.66 0.41 

 44787 36.78 78.47 9.32 26 1 
 474866 390 831.97 98.8 275.61 10.65 

3  

3.5 kg/

25 kg/ 2 kg/ 0.1 kg/ 0.15

 

5.1.5-4  

%     

 0.56  0.35  1.22  1.60  



~  

 

 1.68  0.44  0.26  0.54  

 3.90  2.40  3.90  3.90  

 0.021  0.014  0.046  0.015  

5.1.5-5  

 
 

 t/a  

   /  
 

   

 

 
0.23 0.80 0.06 28.47 198.74 1.03 45.33 48.30 

 
0.07 0.24 0.02 8.44 58.88 0.30 13.43 14.31 

 
0.55 1.94 0.14 68.54 478.44 2.47 109.12 116.29 

 
0.63 2.79 0.20 77.68 589.20 3.06 130.71 151.16 

 
0.11 0.49 0.03 13.71 103.98 0.54 23.07 26.68 

 
0.41 1.59 0.11 45.86 354.97 1.85 78.15 89.62 

 2.00 7.85 0.56 242.70 1784.21 9.25 399.81 446.36 

 

 
0.02 1.57 0.23 0.14 132.57 0.78 20.81 52.09 

 

0.01 0.64 0.09 0.06 54.01 0.32 8.48 21.22 

 0.01 0.70 0.10 0.06 
58.92 0.35 9.25 23.15 

 0.02 2.30 0.23 0.11 
188.71 1.08 28.84 75.97 

 0.06 5.21 0.65 0.37 434.21 2.53 67.38 172.43 

 

 
0.13 2.55 0.01 43.99 328.25 1.64 72.33 103.00 

 
0.05 0.89 0.00 15.46 115.33 0.58 25.41 36.19 

 0.18 3.44 0.01 59.45 443.58 2.22 97.74 139.19 
 2.24 16.5 1.22 302.52 2662 14 564.93 757.98 

3745.45 t/a 135.61 

t/a 963.35 t/a 786.89 t/a



~  

 

 

5.1.5-6  

 
t/a  

    

 251.48 22.81 122.81 18.26 

 831.97 98.8 275.61 10.65 

 2662 14 564.93 757.98 

 3745.45 135.61 963.35 786.89 

5.2  

5.2.1  

5.2.1.1  

2020 2019

79.0 14

66.7~87.8 12 5.2.1-1

 

 



~  

 

 

5.2.1-1 2019  

5.2.1.2  

5 68 171 1906

29 130 755 3 11 107 2 21 177

23 82 687 11 36 180

25 147

IUCN 2010 158 CR 11

EN 40 VU 63 NT 44

CITES 150 35

115 5876 29 331

1 2  
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5.2.2  

2018-2020

2016-2020 1km  

5.2.2.1  

159 520 966

 

2016-2020

5

 

2021 3 2021 4  

1  

 

2  

 

10m×10m 100m
2

4m×4m

16m
2

2m×2m 4m
2

 

3  
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9

50m 100m

 

10 10 5.2.2-1

5.2.2-1  

5.2.2-1  

 
km  

m
2

 
  

01 3.02km   

02 2.74km   

03 3.29km   

04 3.21km   

05 1.52km   

06 1.90km   

07 2.77km   

08 2.44km   

09 1.67km   

10 3.54km   

1 100m
2
   

2 100m
2
   

1 4m
2
   

3 100m
2
   

1 16m
2
   

1 16m
2
   

1 16m
2
   

1 100m
2
   

1 400m
2
   

1 100m
2
   

1 4m
2
   

1 4m
2
   

4  

1  

819 171 524

27 42 67 4 6 6



~  

 

140 476 746 5.2.2-2  

5.2.2-2   

 
  /% 

         

 27 42 67 56 155 832 48.21 27.10 8.05 

 4 6 6 8 19 62 50.00 31.58 9.68 

 140 476 746 233 1646 7668 60.09 28.92 9.73 

 171 524 819 297 1820 8562 57.58 28.79 9.57 

1  

27 42 67 56 155 832

48.21% 27.10% 8.05% 5 5 1 Pteris

10 3 4 4 Selaginella Lygodium

Adiantum Lindsaea 3 3 3 4

2 7 Equisetum Osmunda

Dicranopteris Microlepia Dryopteris

Arachniodes Pronephrium 30

 

4 5.2.2-3

11 40.7%

2 3 14 87.6%

4 2 12.4%

 

5.2.2-3   

  /% 

1.  11 - 

2.  13 81.3 

3.  1 6.3 

4.  2 12.4 

 27 100 

2  



~  

 

144 482 752 4 6 6

26.6% 21.1% 10.7%

140 476 746 119 398 638 21

78 108 45.84% 16.77%

6.1%  

 

5.2.2-4 37 25.69%

89 61.81% 18

12.50% 62

57.94% 27

25.23% 15 14.02%

97.19 %

83.17 % 14.02%

 

5.2.2-4   

  % 

1.  37 - 

2.  62 57.9 

2-1.  1 0.9 

2-2.  1 0.9 

3.  10 9.3 

4.  6 5.6 

5.  4 3.7 

6.  1 0.9 

7.  4 3.7 

8.  15 14.0 

9. —  3 2.8 

 144 100 

3  

5.2.2-5 53

69 20 15 31

11 12 5 18 125



~  

 

21 11  

5.2.2-5   

   % 

 53 1088 4.85 

 69 300 23.00 

 20 456 4.38 

 15 193 7.77 

 31 325 9.54 

 11 350 9. 

 12 266 3.14 

 5 56 13.89 

 18 1500 1.20 

 125 3600 3.47 

 21 150 14.00 

 11 --- --- 

 

4  

36 69 88

4 4 4 32 65 84 ·

122 322 723

 

3

4 25 37 22

2 20  

 

 



~  

 

5.2.2-6   

   

Equisetaceae  Equisetum ramosissimum  

Equisetaceae  Equisetum ramosissimum  

Thelypteridaceae Cyclosorus parasiticus  

Blechnaceae  Blechnum orientale  

Ranunculaceae Ranunculus sceleratus  

Saururaceae Houttuynia cordata  

Papaveraceae Viola inconspicua  

Caryophyllaceae Stellaria media  

Polygonaceae Polygonum chinense  

Polygonaceae  Polyogum hydropiper  

Polygonaceae  Polyonum lapathifolium  

Polygonaceae  Rumex japonicus  

Chenopodiaceae  Chenopodium album  

Amaranthaceae  Alternanthera philoxeroides  

Amaranthaceae  Alternanthera sessilis  

Oxalidaceae Oxalis corniculata  

Lythraceae  Rotala indica  

Lythraceae  Rotala rotundifolia  

 Onagraceae  Ludwigia adscendens  

 Onagraceae  Ludwigia octovalvis  

 Haloragaceae  Gonocarpus micrantha  

 Haloragaceae  Myriophyllum verticillatum  

Myrtaceae  Syzygium hancei  

Myrtaceae Syzygium cumini  

Melastomaceae  Melastoma candidum  

Euphorbiaceae Glochidion eriocarpum  

Euphorbiaceae Glochidion puberum  

Papilionaceae  Dalbergia hancei  

Papilionaceae Derris hancei  

 Salicaceae  Salix matsudana  

Moraceae  Ficus gibbosa  

Moraceae  Ficus formosana  

Moraceae  Ficus pandurata Hance  

Urticaceae Boehmeria nivea  

Urticaceae Gonostegia hirta  

Juglandaceae Pterocarya stenoptera  

Umbelliferae  Centella asiatica  

Umbelliferae  Hydrocotyle sibthorpioides  

Umbelliferae Hydrocotyle sibthorpioides  

Loganiaceae Buddleja lindleyana  



~  

 

   

Loganiaceae Buddleja officinalis  

Rubiaceae Borreria latifolia  

Rubiaceae  Hedyotis hedyotidea  

Compositae  Ageratum conyzoides  

Compositae  Artemisia argyi  

Compositae  Bidens pilosa  

Compositae Bidens pilosa var. radiata  

Compositae Crassocephalum crepidioides  

Compositae  Hemistepta lyrala  

Compositae Wedelia chinensis  

Compositae Pseudognaphalium affine  

Compositae Youngia japonica  

Campanulaceae  Lobelia chinensis  

Campanulaceae Lobelia angulata  

Convolvulaceae Ipomoea aquatica  

Convolvulaceae Ipomoea batatas  

Scrophulariaceae Bacopa monnieri  

Scrophulariaceae  Lindedrnia antipoda  

Scrophulariaceae  Lindernia crustacea  

Scrophulariaceae Lindernia anagallis  

Verbenaceae Phyla nodiflora  

Labiatae Ajuga ciliata  

Labiatae Mentha haplocalyx  

Commelinaceae Commelina communis  

Musaceae Musa balbisiana  

Cannaceae Canna indica  

Ponteoeriaceae  Eichhornia crassipes  

Ponteoeriaceae Monochoria vaginalis  

Araceae  Colocasia antiquorum  

Araceae  Pistia stratiote  

Cyperaceae Cyperus iria  

Cyperaceae  Cyperus rotundus  

 Typhaceae  Typha laxmannii  

Cyperaceae  Eleocharis yokoscensis  

Cyperaceae  Fimbristylis diphylloides  

Cyperaceae  Juncellus serotinus  

Cyperaceae  Kyllinga nemoralis  

Cyperaceae  Juncus prismatocarpus  

Cyperaceae  hoenoplectus juncoides  

Granineae Alopecurus aequalis  

Granineae  Echinochiloa crusgalli  

Granineae  Isachne globosa  



~  

 

   

Granineae Neyraudia reynaudiana  

Granineae Oryza sativa  

Granineae  Panicum repens  

Granineae Paspalum distichum  

Granineae Phragmites australis  

Granineae  Phragmites karka  

5  

17 16 17

5.2.2-7  

 

5.2.2-7   

    

 Macrothelypteris oligophlebia   

 Lindsaea orbiculata   

 Syzygium hancei   

 Rubus buergeri   

 Pilea cavaleriei   

 Euonymus fortunei   

 Tripterygium wilfordii   

 Elaeagnus henryi   

 Tetradium austrosinense   

 Schefflera delavayi   

 Melodinus suaveolens   

 Heterosmilax yunnanensis   

 Pandanus austrosinensis   

 Viola inconspicua   

 Symplocos chinensis   

 Loropetalum chinense   

 Jasminum elongatum   



~  

 

6  

4 II

2   

5.2.2-8    

      

 Cibotium barometz    >50  

 Eythrophleum fordii    >5  

 Aquilaria sinensis    >5  

 Cymbidum aloifolium   
 

5  

 
Cymbidum bicolor subsp. 

Obtusum 
  

 
4  

CITES 4 CITES  3

CITES  1 Gnetum montanum  

IUCN 2 Dalbergia 

balansae VU  

1 Cibotium barometz (L.) J. Sm.

120

 

 

 

2 Erythrophleum fordii Oliv.

10 30



~  

 

3 2.5-3

15-20

10 2

5-6 8-10  

 

3 Aquilaria sinensis (Lour.) Spreng.

15

 

 

 

4 Cymbidium aloifolium (L.) Sw.

4-5

20-60

4-5 10  

 

 

5 (Cymbidium bicolor Lindl.)



~  

 

 

 

2   

 

4 5 7 16

2 9  

5.2.2-9  

5.2.2-9  

 

 

  

I  

1. Castanopsis fordii  

II  

2. Schefflera heptaphylla  

 

 

 

3. Schizostachyum pseudolima  

 

4. Bambusa chungii  

 

 

 

5. Cajanus cajan  

6. Rhodomyrtus tomentosa  

7. Flueggea virosa  



~  

 

8. Ficus subulata  

9. Mimosa bimucronata  

10. Paliurus ramosissimus  

 

 

 

11. Pteris vittata  

12. Eichhornia crassipes  

13. Cyclosorus parasiticus  

 

14. Imperata cylindrica  

15. Microstegium vimineum  

16. Phragmites australis  

  

 

1. Cunninghamia lanceolata  

2. Eucalyptus spp.  

3. Pinus massoniana  

4. pinus elliottii  

 

1. Camellia sinensis   

2. Illicium verum  

3. Dimocarpus longan  

4. Litchi chinensis  

5. Citrus reticulata  

100m

 

“ ”  



~  

 

12

 

5.2.2-10  t/hm
2

 

   
    

 

  70.2 12.8 4.3 87.3 

  67.7 11.8 4.7 84.2 

  42.6 8.3 2.9 53.8 

 
 

- 12.1 3.2 15.3 

  - - 7.0 7.0 

 

 

 

 78.6 7.9 2.1 88.6 

 45.1 4.9 3.2 53.2 

 54.6 6.9 2.6 64.1 

  - 28.0 1.9 29.9 

  48.6 3.3 1.2 53.1 

5.2.2-11   m
2

kg  

   
 

    

1  100 457 46 31 534 

2  100 543 48 33 624 

1  4 0 0 2.64 2.64 

3  100 389 53 39 481 

1  25 0 31.75 8.25 40 

1  25 0 31 8.25 39.25 

1  25 0 29.25 8.25 37.5 

1  100 429 81 30 540 

1  400 2856 504 184 3544 

1  100 709 84 26 819 

1  4 0 0 3.9 3.9 

1  4 0 0 2.356 2.356 



~  

 

5.2.2.2  

385 81 18

42 208 36 76

36 24 12

( ) 

19  

 

2021 3 2021 4  

1.  

 

108.5404594E 21.82913215N 109.06686609E

22.64607627N 1km  

2.  

 

3.  

9

50m 100m



~  

 

 

16 8

5.2.2-12 5.2.2-3  

5.2.2-12  

  km    

1 01 3.02km   

2 02 2.74km   

3 03 3.29km   

4 04 3.21km   

5 05 1.52km   

6 06 1.90km   

7 07 1.87km   

8 08 2.35km  9  

9 09 2.34km  10 11 

10 10 6.29km  12  

11 11 4.08km   

12 12 4.01km   

13 13 2.77km   

14 14 2.44km   

15 15 1.67km   

16 16 3.54km   

17 01 0.89km   

18 02 1.12km   

19 03 1.01km   

20 04 2.22km   

21 05 0.78km   

22 06 1.50km   

4.  

1  

1  

151 4 15 55

1 5 12 7.9%

1 7 16 10.6% 9 38 115

76.2% 4 5 8

5.3%  

 



~  

 

5.2.2-13  

    % % 

 2 8 29 6.8% 27.6% 

 2 16 47 12.3% 26.6% 

   14 54 200 72.3% 29.1% 

 6 18 45 8.6% 25.0% 

   24 96 321 100% 27.9% 

2  

12 16

87 8 16

3 6 1

1 5.2.2-14  

 

5.2.2-14  

 
   

  

 

 
 

 
 

 
 

 
 

 
 

 2 16.7% 9 75.0% - - 1 8.3% - - 12 

 7 43.75% 8 50.0% - - 1 6.25% - - 16 

* 27 31.0% 14 16.2% 3 3.4% 4 4.6% 39 44.8% 87 

 3 37.5% 2 25.0% - - -  3 37.5% 8 

   39 31.8% 33 26.8% 3 2.4% 6 4.9% 42 24.1% 123 

“*”  

3  

II 16

Hoplobatrachus chinensis Elaphe radiata Ophiophagus 

hannah Prionailurus bengalensis Elanus 

caeruleus Milvus migrans Circus melanoleucos Buteo 

buteo Falco tinnunculus Falco subbuteo Centropus 

sinensis Centropus bengalensis Tyto longimembris

Otus bakkamoena Halcyon smyrnensis Garrulax canorus



~  

 

Duttaphrynus 

melanostictus Calotes versicolor Callosciurus 

erythraeus 31  

IUCN VU 2 Naja atra

CITES II 13 Ptyas mucosus

 

 

 

7 Hylarana 

guentheri Fejervarya multistriata Polypedates 

megacephalus Rhacophorus dennysi Microhyla pulchra

 

 

 

5

Bungarus multicinctus  

"S"

 

IUCN VU CITES

 

 

33



~  

 

Turdus merula Parus major

 

6

 

 

2

 

II 26-30cm

1  

II CITES II

23cm

 

 

2 Callosciurus 

erythraeus

 



~  

 

II CITES II

 

4  

1 Sinonatrix aequifasciata  

“X”

 

5  

115 75 65.2%

40 13 27 34.8% “ 1”

“  ”  

Streptopelia 

chinensis Pycnonotus jocosus Prinia 

flaviventris Orthotomus sutorius Parus major

Zosterops japonica Lanius schach  

Ixobrychus cinnamomeus Eudynamys 

scolopacea Centropus bengalensis Hirundo rustica

Dicrurus macrocercus Ardea cinerea

Vanellus vanellus Motacilla cinerea Saxicola maurus

Anthus hodgsoni  

6  

3



~  

 

 

140km

-

 

7  

 

Tachybaptus ruficollis Egretta 

garzetta Ardeola bacchus Butorides striatus Charadrius 

alexandrines Alcedo atthis Amaurornis 

phoenicurus Gallinula chloropus Charadrius dubius

Halcyon smyrnensis  

36 31.3% 5.2.2-15  

5.2.2-15   

     

   ++  

  

 +++  

 +++ 
 

 +++ 
 

 ++  

 ++  

 +++ 
 

 ++  

 ++  

  

 +  

 +++  

 +++  

 +  

 +  

 ++  



~  

 

     

 

 

 +++  

 +++  

 ++  

 +++  

 +++  

 +++  

  +++  

 

 ++  

 ++  

 ++  

 +++  

 +++  

 +++  

 +++  

 +++  

 +++  

  +++  

  

 ++  

 + 
 

 + 
 

 +  

 36   

“ ” “+” 1~99 “++” 100~999 “+++” 1000~9,999  

2  

1  

 

50m

Mylopharyngodon piceus

Aristichthys nobilis Hypophthalmichthys molitrix

Carassius auratus

25m

Zacco platypus Opsariichthys bidens Silurus 

asotus Monopterus albus Rhinogobius giurinus



~  

 

Rhinogobius duospilus Mastacembelus armatus

 

 

2  

Calotes versicolor Acridotheres 

cristatellus Garrulax sannio Alcippe morrisonia

 

 

3  

 

Duttaphrynus melanostictus Fejervarya multistriata

Eumeces chinensis Amphiesma stolata Bungarus 

multicinctus Motacilla alba Lanius schach

Urocissa erythrorhyncha Turdus merula Saxicola maura

Copsychus saularis Orthotomus sutorius Lonchura 

striata Mus musculus  

 

4  



~  

 

Rattus norvegicus

 

5.2.2.3  

2021 2 1 10

C10-C40 pH 10

5.2.2-16   

5 5.2.2-17

— GB15618-2018

 

5.2.2-16  

     

1#  0.2m 

C10-C40 pH

10  

1  

1  

2#  0.2m 

3#  0.2m 

4#  0.2m 

5#  0.2m 

 HJ/T 166-2004  

5.2.2-17   mg/kg pH  

 
1# 

 

2# 

 

3# 

 

4# 

 

5# 

 
  

pH  

 
6.89 6.74 6.78 6.72 6.62 

5.5

pH≤7.5 

5.5

pH≤7.5 

 ND ND ND ND 0.3 0.3 3.0 

 0.268 0.133 0.194 0.054 0.027 2.4 4.0 

 7.42 10.8 8.84 2.81 0.92 30 120 

 24 39 37 ND 80 120 700 

 14 15 22 2 10 100 - 



~  

 

 
1# 

 

2# 

 

3# 

 

4# 

 

5# 

 
  

 8 25 18 ND 22 100 - 

 39 58 63 16 37 100 - 

C10-C40  
ND ND ND ND ND - - 

5.3  

2021 2 3

1 1  

5.3.1  

2021 2 3 1 HJ/T 91-2002 

HJ/T 91-2002 pH

13 6 5.3.1-1

5.3.1-1  

5.3.1-1  

    

1 
1# 500m

 

C10-C40

pH

13  

1  

1  

2 2#  

3 
3# 

500m  

4 4# 200m  

5 5# 1000m  

6 6# 3000m  

 

 



~
 

 
 

 

 
 

 

5
.3

.1
-1

 
 



~  

250 

5.3.2  

5.3.2-2  

GB 15618—2018  

 

5.3.2-2   

 

/ / /  

2021.02.03 

1# 

500m

 

2# 

 

3# 

500m

 

4# 

200m

 

5# 

1000m

 

6# 

3000m

 

pH  

 
6.94 7.02 6.86 6.71 6.98 6.84 

 0.393 0.122 0.106 0.160 0.145 0.150 

 65 71 56 90 84 84 

 13.5 10.8 11.2 11.1 13.0 15.0 

 33 20 18 37 37 48 

 ND ND ND ND ND ND 

 60 78 22 22 13 12 

C10-C40  
ND ND ND ND ND ND 

 

5.4  

5.4.1  

2021 3

4  

5.4.1.1  

1.  

 

2.  



~  

251 

9

100m 50m

100m 5.4-1 5.4-1  

25 64µm “∞” 3~5min

 

5.4.1-1  

 
 

km /

m
2

 

/

 
 

1 01 -   

2 02 -   

3 03 -  
 

4 04 -  
 

5 05 -   

6 01 -   

7 02 -   

8 03 -   

9 04 -   

10 05 -   

11 06 -   

12 07 -   

5.4.1.2  

1.  

1  

6 65 159

29 53 33.33% 15 45

28.30% 6 33 20.75% 12 20

12.58% 2 7 4.40% 1 1

0.63% 5.4.2-2 5.4.2-3  



~  

252 

 

5.4.1-1  

Merismopedia punciata

Coelastrum sphaericum Eucapsis sp.  

 
5.4.1-2  

2  

2.25×10
3

179.33×10
3

/L 49.07×10
3

/L

0.44×10
3

29.56×10
3

/L 8.41×10
3

/L 1.35×10
3

80.44×10
3

/L

21.49×10
3

/L 0.10×10
3

52.00×10
3

/L 15.00×10
3

/L



~  

253 

0.11×10
3

16.67×10
3

/L 3.90×10
3

/L

5.4.1-2  

5.4.1-2 ×10
3

/L  

         
1  4.47 0.03 20.83 13.11 0.47 0.03 38.94 

2  2.49 0.38 1.11 6.98 0.53 0.02 11.51 

3  5.11 0.00 0.94 5.56 1.72 0.00 13.33 

4  29.56 0.67 52.00 80.44 16.67 0.00 179.33 

5  0.44 0.18 0.10 1.35 0.11 0.07 2.25 

 0.44 0.00 0.10 1.35 0.11 0.00 2.25 

 29.56 0.67 52.00 80.44 16.67 0.07 179.33 

 8.41 0.25 15.00 21.49 3.90 0.02 49.07 

3  

5.4.1-3  

5.4.1-3  

  H′  J  D   
d  

1  4.11 0.67 0.45 4.66 

2  5.05 0.84 0.19 4.60 

3  5.39 0.89 0.15 4.89 

4  5.28 0.83 0.17 4.76 

5  4.53 0.87 0.21 3.23 

 4.11 0.67 0.15 3.23 

 5.39 0.89 0.45 4.89 

 4.87 0.82 0.23 4.43 

2.  

1  

42

16 38.10% 10

23.81% 9 21.43% 7 16.67%

3 13~23

Tintinnopsis 



~  

254 

wangi Mesocyclops leuckarti Cyclopoidea

Camptocercus rectirostris Brachionus forficula

Keratella valga Brachionus calyciflorus  

3 6 Difflugia 

avellana Trichocerca pusilla Keratella valga

Holophrya sp. Diaphanosoma brachyurum

Chydorus sp.  

2  

206ind./L~910ind./L 553.60ind./L

0.79mg/L~1.52mg/L 1.20mg/L

 

5.4.1-4  

 
 

      

ind./L  910 552 206 680 420 553.6 

mg/L  1.52 1.42 0.79 1.45 0.81 1.20 

3  

 

5.4.1-5  

  H′  J  D  d  

1  2.11 0.67 0.75 1.66 

2  2.05 0.84 0.29 1.60 

3  3.39 0.89 0.25 3.89 

4  3.28 0.43 0.27 3.76 

5  1.53 0.57 0.71 1.23 

 1.53 0.43 0.25 1.23 

 3.39 0.89 0.75 3.89 

 2.47 0.68 0.45 2.43 

3.  



~  

255 

1  

3 7 15 18 23 3

9 10 15 65.22% 3 5 7 7

30.43% 1 4.35%

8

9

 

 

5.4.1-3  



~  

256 

 

5.4.1-4  

2  

8.1ind./m
2
~22.1×103ind/m

2

14.02ind/m
2

26.65g/m
2
~155.60g/m

2
97.82g/m

2

 

5.4.1-6  

 ind/m2  (g/m2) 

 9.5 78.20 

 21.3 155.60 

 22.1 131.30 

 9.1 97.35 

 14.1 26.65 

 9.1 26.65 

 22.1 155.6 

 14.02 97.82 

3

 

 



~  

257 

5.4.1-7  

 H′  J  d  S  
 2.15 0.93 0.91 5 

 3.17 1.00 2.52 9 

 2.59 0.92 1.35 7 

 1.22 0.77 0.63 3 

 2.35 0.91 1.22 6 

 1.22 0.77 0.63 3 

 3.17 1.00 2.52 9 

 2.30 0.91 1.33 6 

4.  

1  

1 2

3 4 5 6 7

 

5.4.1-8  

 
 

1 2 3 4 5 6 7 

 √       

    √    

  √  √    

  √    √  

   √    √ 

 √       

 √  √ √ √ √  

 √     √  

    √ √   

  √  √    

    √    

   √     

 √ √      

  √  √  √  

    √    

    √    

   √     

   √     

   √    √ 

  √  √  √  

       √ 



~  

258 

 
 

1 2 3 4 5 6 7 

    √    

   √ √    

  √ √   √  

  √    √  

 √  √   √ √ 

 √ √    √ √ 

 √ √    √  

 √       

     √   

       √ 

    √    

 
 √      

   √    √ 

 √ √ √ √  √ √ 

  √ √  √ √  

  √ √  √ √  

     √   

 √       

       √ 

      √  

     √   

    √    

  √      

  √      

  √      

     √   

    √    

  √  √    

 √ √    √  

   √     

   √  √   

       √ 

    √ √   

 √ √      

56 13 20 15 18 10 15 10 

 

27

19.23% 14.29%



~  

259 

9.34% 8.24% 5.49% 4.95%

4.95% 3.30% 3.30% 3.30%

10 70%  

19.12% 13.68%

12.92% 9.10% 6.86%

5.19% 4.75% 4.48% 4.09%

3.59% 10 80%  

37.925kg 182 IRI

 

5.4.1-9  

   % g %  IRI 

1  1 0.55% 10 0.03% 25.00% 143.95 

2  3 1.65% 720 1.90% 25.00% 886.71 

3  2 1.10% 1100 2.90% 25.00% 999.84 

4  4 2.20% 17.5 0.05% 25.00% 560.99 

5  1 0.55% 26 0.07% 25.00% 154.50 

6  1 0.55% 600 1.58% 25.00% 532.88 

7  3 1.65% 1700 4.48% 25.00% 1532.72 

8  2 1.10% 230 0.61% 50.00% 852.68 

9  4 2.20% 950 2.50% 25.00% 1175.69 

10  6 3.30% 1970 5.19% 25.00% 2122.79 

11  17 9.34% 1360 3.59% 25.00% 3231.67 

12  15 8.24% 600 1.58% 25.00% 2455.96 

13  3 1.65% 1550 4.09% 25.00% 1433.84 

14  6 3.30% 5189 13.68% 75.00% 12734.23 

15  6 3.30% 7250 19.12% 50.00% 11206.6 

16  4 2.20% 780 2.06% 25.00% 1063.62 

17 
 3 1.65% 2600 6.86% 25.00% 2126.00 

18  26 14.29% 3453 9.10% 100.00% 23390.53 

19  35 19.23% 280 0.74% 25.00% 4992.27 

20  5 2.75% 1800 4.75% 25.00% 1873.37 

21  9 4.95% 245 0.65% 25.00% 1397.77 

22  10 5.49% 510 1.34% 25.00% 1709.82 

23  2 1.10% 42 0.11% 25.00% 302.41 

24  1 0.55% 2 0.01% 25.00% 138.68 



~  

260 

   % g %  IRI 

25  1 0.55% 4 0.01% 25.00% 140.00 

26  3 1.65% 4900 12.92% 25.00% 3642.15 

27  9 4.95% 36.5 0.10% 75.00% 3780.97 

 

31

20.83% 18.06% 6.94%

4.17% 4.17% 4.17% 3.47%

3.47% 3.47% 3.47% 10

70%  

30.76%

9.18% 8.03% 8.03% 6.02%

5.88% 5.69% 5.33% 5.05% 4.80%

4.59% 10 80%  

108.90kg 144 IRI

 

5.4.1-10  

   % g %  IRI 
1  1 0.69% 100 0.92% 25.00% 403.18 

2  1 0.69% 250 2.30% 25.00% 747.53 

3  2 1.39% 14 0.13% 25.00% 379.36 

4  26 18.06% 875 8.03% 75.00% 19567.84 

5  3 2.08% 30 0.28% 25.00% 589.70 

6  1 0.69% 1000 9.18% 25.00% 2469.30 

7  5 3.47% 620 5.69% 25.00% 2291.38 

8  1 0.69% 128 1.18% 25.00% 467.46 

9  5 3.47% 580 5.33% 25.00% 2199.55 

10  6 4.17% 3350 30.76% 25.00% 8732.21 

11  1 0.69% 350 3.21% 25.00% 977.10 

12  3 2.08% 11 0.10% 25.00% 546.09 

13  10 6.94% 37 0.34% 25.00% 1821.05 

14  4 2.78% 14 0.13% 25.00% 726.58 

15  2 1.39% 500 4.59% 25.00% 1495.06 

16  2 1.39% 12 0.11% 25.00% 374.77 

17  3 2.08% 350 3.21% 50.00% 2648.65 



~  

261 

   % g %  IRI 
18  3 2.08% 47 0.43% 50.00% 1257.46 

19  1 0.69% 90 0.83% 25.00% 380.22 

20  1 0.69% 640 5.88% 25.00% 1642.85 

21  2 1.39% 44 0.40% 25.00% 448.23 

22  6 4.17% 656 6.02% 75.00% 7642.91 

23  30 20.83% 523 4.80% 75.00% 19226.93 

24  2 1.39% 75 0.69% 50.00% 1038.80 

25  3 2.08% 3.5 0.03% 25.00% 528.87 

26  6 4.17% 550 5.05% 25.00% 2304.29 

27  5 3.47% 13.5 0.12% 25.00% 899.05 

28  1 0.69% 2.5 0.02% 25.00% 179.35 

29  2 1.39% 6 0.06% 25.00% 361.00 

30  1 0.69% 4.5 0.04% 25.00% 183.94 

31  5 3.47% 14 0.13% 25.00% 900.20 

 

29

18.31% 11.19% 10.17%

9.49% 7.80% 7.12% 5.76%

5.08% 2.37% 2.37% 10

70%  

24.78%

14.94% 10.79% 8.65% 7.22% 6.23%

5.60% 4.86% 4.36% 2.93% 10

90%  

803.03kg 295 IRI

 

5.4.1-11  

   % g %  IRI 
1  2 0.68% 700 0.87% 20.00% 309.93 

2  5 1.69% 36 0.04% 20.00% 347.95 

3  23 7.80% 790 0.98% 40.00% 3512.15 

4  3 1.02% 3900 4.86% 20.00% 1174.71 

5  2 0.68% 20 0.02% 20.00% 140.57 

6  5 1.69% 800 1.00% 20.00% 538.23 

7  5 1.69% 46 0.06% 20.00% 350.44 

8  7 2.37% 12000 14.94% 20.00% 3463.26 



~  

262 

   % g %  IRI 
9  17 5.76% 1450 1.81% 20.00% 1513.67 

10  15 5.08% 2200 2.74% 20.00% 1564.87 

11  5 1.69% 350 0.44% 20.00% 426.15 

12  21 7.12% 6950 8.65% 60.00% 9464.02 

13  28 9.49% 8665 10.79% 60.00% 12169.14 

14  1 0.34% 5000 6.23% 20.00% 1313.08 

15  1 0.34% 14 0.02% 20.00% 71.28 

16  6 2.03% 45 0.06% 20.00% 417.99 

17  33 11.19% 2350 2.93% 20.00% 2822.57 

18  54 18.31% 19900 24.78% 60.00% 25851.74 

19  30 10.17% 850 1.06% 20.00% 2245.60% 

20  5 1.69% 3500 4.36% 20.00% 1210.68 

21  7 2.37% 87 0.11% 20.00% 496.24 

22  1 0.34% 300 0.37% 20.00% 142.51 

23  1 0.34% 4500 5.60% 20.00% 1188.55 

24  3 1.02% 1.5 0.00% 20.00% 203.76 

25  6 2.03% 7.5 0.01% 20.00% 408.65 

26  1 0.34% 5800 7.22% 20.00% 1512.33 

27  4 1.36% 22 0.03% 20.00% 276.67 

28  3 1.02% 14 0.02% 20.00% 206.88 

29  1 0.34% 5 0.01% 20.00% 69.04 

2  

108 11 28

65 60.2%

16 14.8% 13 12.8%  

5.4.1-12  

     

  2 2 

108 

 
 2 

3 
 1 

 

 3 

75 
 4 

 3 

 65 

  1 1 

 

 2 

13 

 2 

 1 

 1 

 1 

 5 

 1 

  1 1 



~  

263 

     

  2 2 

  1 1 

  1 1 

 
 1 

3 
 2 

 

 4 

16 

 1 

 2 

 4 

 1 

 2 

 2 

2  

Acipenser sinensis

Anguilla marmorata

 

2 Anguilla 

marmorata Mystus guttatus Anguilla 

japonica Ctenopharyngodon idellus Mylopharyngodon piceus

Squaliobarbus curriculus Culter alburnus Parabramis 

pekinensis Xenocypris argentea Hypophthalmichthys molitrix

Aristichthys nobilis Cyprinus carpio Carassius auratus

Spinibarbus denticulatus Spinibarbus hollandi Cirrhinus 

molitorella Pelteobagrus fulvidraco Mystus guttatus

Monopterus albus Siniperca kneri Channa maculata

19  

IUCN CR 1 Ptychidio jordani

EN 1 Anguilla japonica VU 1

Pseudohemiculter dispar

4.5.3-12  
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1~2kg

5~10kg 1kg  

 
 IUCN CR

“ ”

1kg

50g~100g  
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 IUCN VU

 

 

5.4.1-12   

  
 

 
   

1     - 

2     + 

3     ++ 

4     + 

5     + 

6     ++ 

7     +++ 

8     +++ 

9     + 

10     + 

11     + 

12    
 

++ 

13     +++ 

14     +++ 

15     ++ 
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16     + 

17     ++ 

18     + 

19     ++ 

“ ” “ ” “+” “ ” “++” “ ” “+++” “ ”  

3 “ ” 

3 3  

3

5.4-13 5.4-6  

E 108.956572° N 22.650856°

2km 1

0.5

1m  

E 109.129790° N 22.608742°

8

 

E 109.145330° N 22.676108°

8km 1
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5.4.1-5  “ ”  

5.4.1-13   

     

1    
 

2     

3   8   
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E 108.620915° N 21.946912°

1200m 180m

 

 

E 108.596810° N 21.921410°

1300m 170m  
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E 108.603935° N 21.903692° 1700m

260m

 

 

 

5.  

 

 

 

 

6.  

Ampullariagigasspix

Cambarrusclarkii Colossoma brachypomun

Clarias gariepinus Ictalurus punctatus Hypostomus 

plecostomus Gambusia affinis Micropterus salmoides

Oreochromis niloticus Oreochromis 

mossambicus 10  
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5.4.2  

2021 11  

 

HJ 2.1-2016

HJ 19-2011

1986 SL219-98

SL 167-96

 

4.3-1 

    

 109.066162E 22.646792N   108 .705404E 22 .078185N 

 109 .102078E 22 .639555N  108 .652350E 22 .006503N  

 108 .992486E 22 .563648N   108 .604429E 21 .907669N  

 108 .965409E 22 .527557N  108 .898064E 22 .243983N  

 108 .926547E 22 .394061N  108 .871655E 22 .238441N  

 108 .940014E 22 .351473N  108 .862063E 22 .221756N 

 108 .939633E 22 .326480N   108 .853617E 22 .195567N  

 108 .950150E 22 .283180N   108 .816378E 22 .192064N 

 108 .933995E 22 .263526N   108 .752812E 22 .154891N  

 108 .85594E 22 .207604N  108 .568514E 21 .931500N 
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4.3-1  

5.4.2.1  

1  

2021 11 7 71 127

 22 48  37.80% 29  47 

 37.00%  8  13  10.24%  4  6 

 4.72%  3  6  4.72%  3

4 3.15%  2  3 2.36% 2

1 Melosira granulata



~  

272 

Melosira varians Melosira granulata var.angutissima

Chlorella vulgaris Scenedesmus bicaudatus

Golenkinia.sp  

 

5.4.2-1  

 

 

5.4.2-2  

2  

0.44×10
4

5.48×10
4

/L 2.42×10
4

/L
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0.2650 2.2012 mg/L

0.9122 mg/L

 

5.4.2-1  

 ×10
4
ind./L  mg/L  

 3.32 1.4519 

 1.93 0.7261 

 3.02 1.0087 

 1.14 0.3197 

 0.52 0.2650 

 0.44 0.2912 

 2.85 0.7334 

 3.27 0.9392 

 1.11 0.3347 

 1.51 0.6253 

 5.48 1.9847 

 4.96 2.2012 

 4.51 2.1223 

 0.90 0.2786 

 2.53 0.3816 

 1.36 0.5211 

 1.04 0.3731 

 2.01 1.0583 

 1.87 0.5472 

 4.72 2.0818 

 0.44 0.2650 

 5.48 2.2012 

 2.42 0.9122 

5.4.2.2  

1  

2021 11 46

2 12 26.1%

18 39.1% 8

17.4% 8 17.4%

 Brachionus 

angularis  Brachionus calyciflorus Keratella valga

Difflugia corona Arcella vulgaris

 Bosmina longirostris Mesocyclops leuckarti
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5.4.2-3  

2  

89 758ind./L 331.5ind./L

0.289

3.113mg/L 1.389 mg/L

 

5.4.2-2  

 ind./L  mg/L  

 203 1.394 

 187 1.245 

 284 0.929 

 194 0.951 

 356 1.151 

 134 0.442 

 122 0.858 

 422 2.097 

 218 1.244 

 89 0.389 

 422 2.097 
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 680 2.320 

 480 3.113 

 324 1.234 

 321 1.456 

 424 0.786 

 214 0.567 

 342 1.544 

 456 1.324 

 758 2.824 

 89 0.389 

 758 3.113 

 331.5 1.398 

5.4.2.3  

1  

3 7 17 18 33 3

10 13 21 63.6% 2 3 5 8

24.2% 3 4 4 4 12.2%

8

3-16
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276 

 

5.4.2-4  

1  

4.3.3-1

9ind./m
2
~56ind/m

2
30.1nd/m

2

29.2g/m2~122.4g/m2

88.12g/m
2

 

5.4.2-3  

 ind./L  mg/L  

 24 57.4 

 18 38.3 

 37 82.3 

 42 122.4 

 31 116.2 

 18 108.4 

 43 113.2 

 46 106.2 

 24 89.8 

 42 120.4 
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 17 73.2 

 24 107.5 

 9 29.2 

 34 97.9 

 27 67.4 

 34 117.9 

 23 57.6 

 36 116.2 

 56 99.4 

 17 41.5 

 9 29.2 

 56 122.4 

 30.1 88.12 

5.4.2.4  

1  

57  3  22 76

 48  90.79% 4

 

2  

 0.09-6.56×10
4
ind/cm

2
 

2.04×10
4
ind/cm

2
 0.02-3.22mg/cm

2
 

0.92mg/cm
2

  90%  

5.4.2-4  

 ×10
4
ind/cm

2
 mg/cm

2
 

 3.12 1.22 

 2.46 1.12 

 0.98 1.02 

 1.47 0.92 
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 3.25 1.25 

 0.56 0.09 

 0.34 0.11 

 5.67 3.22 

 0.09 0.02 

 6.56 2.92 

 3.46 1.08 

 1.24 0.67 

 3.27 1.65 

 0.35 0.08 

 0.46 0.12 

 0.78 0.25 

 1.07 0.54 

 0.89 0.22 

 1.67 0.44 

 3.02 1.36 

 0.09 0.02 

 6.56 3.22 

 2.04 0.92 

5.4.2.5  

 14  7

Polyogum hydropiper Polyonum lapathifolium Rumex 

japonicus  Colocasia esculenta Echinochiloa crusgalli Alocasia 

macrorrhiza Phragmites australis 5 Polygonum 

chinense Commelina communis Musa balbisiana Canna 

indica Alternanthera philoxeroides 2  

Eichhornia crassipes  Pistia stratiote

Commelina communis

 Colocasia esculenta Polyogum hydropiper  
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5.4.2.6  

1  

2021 11

5

119 10 29 84

80 100

52 76  63.9% 12  18

15.1% 9  13  10.9%

42 65 6 8 3 5

17 13 8 

6  4 119

3 ; 2 3

8

 

5.4.2-5  

     

  1 2 

119 

 
 2 2 

 1 1 

  2 2 

  1 1 

 

 8 

76  65 

 3 

 

 2 

13 
 2 

[ ]  1 

 1 
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 5 

 1 

 1 

  1 1 

 
 1 

2 
 1 

 

 4 

18 

 1 

 2 

 2 

 1 

 3 

 1 

 2 

 2 

  1 1 

2  

 5 8 3 

108  

82.4% 5.4.2-6  

5.4.2-6  

    
 

 
 

2 8 4

5 1 1

3 1 2

2 2 2 1

1 [ ] 1 1

41 38.0% 



~  

281 

    
 

4  

 
 

4 6

17 3 13

2 3  

48 44.4% 

  
2 3 1  6 5.6% 

 

 

5 2  7 6.4% 

  
3 3  6 5.6% 

   108  

 

3  

 

 

 

A   

     

 

36 30.3%  

 

 

77



~  

282 

64.7%  

3  

3  

B   

  

 28 23.5%  

  44

 37.0%   

 47  39.5%  

C  

  

19

16.0%  

11 9.2%  

52 43.7%   

24

 20.2%  

6



~  

283 

5.0%  

 

 7 5.9%  

5.4.2-7  

 
 

   

1.     

2.     

3.     

4.     

5.     

6.     

7.     

8. *    

9.     

10.     

11.     

12.     

13.     

14.     

15.     

16.     

17.     

18.     

19.     

20.     

21.     

22.     

23.     
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24.     

25.     

26.     

27.     

28.     

29.     

30.     

31.     

32.     

33.     

34.     

35.     

36.     

37.     

38.     

39.     

40.     

41.     

42.     

43.     

44.     

45.     

46.     

47.     

48.     

49.     

50.     

51.     

52.     

53.     

54.     

55.     

56.     

57.     
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58.     

59.     

60.     

61.      

62.     

63.     

64.     

65.     

66.     

67.     

68.     

69.     

70.     

71.     

72.     

73.     

74.     

75.     

76.     

77.     

78.     

79.     

80.     

81.     

82.     

83.     

84.     

85.     

86.     

87. *    

88.     

89. *    

90. [ ]    

91.     



~  

286 

92.     

93.     

94.     

95.     

96.     

97. *    

98.     

99.     

100. *    

101.     

102.     

103.     

104.     

105.     

106. *    

107. *    

108. *    

109.     

110.     

111.     

112.     

113.     

114.     

115.     

116.     

117.     

118.     

119.     

4  

2021 3

[ ]6 2



~  

287 

21  

5  

 

 3

 

 

2.2~2.8

2

 

 

6

4  

 VN

1

56-60

14-16

 

 ( )



~  

288 

 

 VN

3 6 32-33

 

 

[ ] VN

1/2

I-6-7

IV-27-30

 

6  

2021 11

 

 

 18 

33.08% 10.00% 9.23% 7.69%

7.69% 6.15% 4.62% 3.85%



~  

289 

3.08% 3.08% 10 88%

9  

33.08%

11.88% 8.99% 6.40% 4.85% 3.70%

2.51% 2.37% 2.35% 2.22% 3.85%

3.08% 10 94%  

5.4.2-8  

  g    

 43 1510.16 33.08% 49.32% 

 13 275.3 10.00% 8.99% 

 8 72.0 6.15% 2.35% 

 10 363.7 7.69% 11.88% 

 12 148.5 9.23% 4.85% 

 10 72.6 7.69% 2.37% 

 6 18.7 4.62% 0.61% 

 5 15.2 3.85% 0.50% 

 4 196.0 3.08% 6.40% 

 4 14.4 3.08% 0.47% 

 1 113.3 0.77% 3.70% 

 2 76.8 1.54% 2.51% 

 2 23.2 1.54% 0.76% 

 3 36.7 2.31% 1.20% 

 2 8.3 1.54% 0.27% 

 1 10.9 0.77% 0.36% 

 2 38 1.54% 1.24% 

 2 68 1.54% 2.22% 

 130 3061.76 100% 100% 
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 21 

18.12% 9.42% 8.70%

7.97% 7.25% 7.25% 6.52% 4.35%

4.35% 3.63% 3.63% 11

81% 10  

33.66%

21.02% 7.37% 5.42% 5.08%

4.61% 4.24% 3.74% 3.40% 2.89%

10 91%  

5.4.2-9  

  g    

 25 978.6 18.12% 21.02% 

 11 252.5 7.97% 5.42% 

 13 134.7 9.42% 2.89% 

 6 74.2 4.35% 1.59% 

 4 41.5 2.90% 0.89% 

 10 158.3 7.25% 3.40% 

 6 214.5 4.35% 4.61% 

 5 18 3.62% 0.39% 

 10 39 7.25% 0.84% 

 3 1567 2.17% 33.66% 

 3 174 2.17% 3.74% 

 4 197.5 2.90% 4.24% 

 5 15.1 3.62% 0.32% 

 1 11.6 0.72% 0.25% 

 1 10.0 0.72% 0.21% 
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 4 80 2.90% 1.72% 

 2 4.2 1.45% 0.09% 

 9 33.1 6.52% 0.71% 

 12 236.4 8.70% 5.08% 

 1 343.2 0.72% 7.37% 

 1 6.7 0.72% 0.14% 

 2 65.6 1.45% 1.41% 

 138 4655.7 100% 100% 

 

 

 25 

26.36% 9.62% 9.21%

7.53% 7.11% 5.02% 5.02% 4.60%

3.35% 2.93% 10 80%

11  

33.67%

11.87% 6.14% 6.07% 5.47% 4.67%

4.49% 4.37% 3.65% 3.16% 10

80%  

5.4.2-10  

  g    

 63 3465.4 26.36% 33.67% 

 23 632.1 9.62% 6.14% 

 22 462.5 9.21% 4.49% 

 18 624.2 7.53% 6.07% 

 17 375.2 7.11% 3.65% 

 12 450.2 5.02% 4.37% 
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 8 180.6 3.35% 1.75% 

 12 246.7 5.02% 2.40% 

  11 61.2 4.60% 0.59% 

 4 47.8 1.67% 0.46% 

 7 93.2 2.93% 0.91% 

 5 65.7 2.09% 0.64% 

 4 230.2 1.67% 2.24% 

 6 480.9 2.51% 4.67% 

 6 32.7 2.51% 0.32% 

 2 10.4 0.84% 0.10% 

 3 178.2 1.26% 1.73% 

 2 563.2 0.84% 5.47% 

 4 56.4 1.67% 0.55% 

 2 4 0.84% 0.04% 

 2 1221.2 0.84% 11.87% 

 2 156.3 0.84% 1.52% 

 2 325.6 0.84% 3.16% 

 1 256.3 0.42% 2.49% 

 1 71.2 0.42% 0.69% 

 239 10291.4 100% 100% 

7  

 ( )
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5.4.2-5  

5.5  

5.5.1  

1  

2020

97.7% 2019 3.0 14 

93.2% 99.7%  

14 SO2 7

16 / 10 / 2019 9.1%

NO2 12 24 / 18

/ 2019 10.0% PM10
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40 50 / 45 / 2019 11.8%

PM2.5 22 30 /

26 / 2019 16.1% CO 0.8

1.4 / 1.1 / 2019 15.4%

O3 100 126 / 117

/ 2019 9.3%  

2019 2020 14

SO2 NO2 PM10 PM2.5 CO O3

 

 

5.5.1-1 2020  

2  

2020 357 97.5%

5.5.1-1  

5.5.1-1 2020  

  

 

      

97.50% 357 222 135 8 1 0 0 

2020 SO2 8 / 11.1%

NO2 24 / 17.2%

PM10 46 / 13.2% PM2.5

26 / 13.3% O3 8 90

118 / 6.3% 2020 CO

95 1.0 / 23.1%  
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2020 AQI 97.8%

358 SO2 10

/ NO2 15 / PM10 40 /

PM2.5 21 / CO 24 95 1.4

/ O3 8 90 121 /

SO2 NO2

PM10

21.6% PM2.5 30.0% SO2 16.7% NO2 16.7%  O3 20.4%  CO

17.7%  

3  

2020 361 99.2% 2020

GB3095 2012

24

95

8 90  

2020 SO2 11 / 4 33

/ 100% NO2 19 /

7 43 / 100% PM10 45 /

8 112 /

100% PM2.5 25 / 4 80 /

99.1% CO 95 1.3 /

0.5 3.2 / 100% O3 8 90

111 / 8 11 155 /

100%  

2020 SO2 14

/ NO2 12 / PM10 45 /

PM2.5 26 / CO 24 95 1.6

/ O3 8 90 111 /

SO2 NO2
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5.5.2  

2021 2 4 ~10 7

 

SO2 NO2 14μg/m3 23μg/m3

2.8% 11.5% SO2 NO2

GB3095-2012  

SO2 NO2 PM10 PM2.5 16μg/m3 21μg/m3

71μg/m3 47μg/m3
10.7% 26.3% 47.3% 62.7% SO2

NO2 PM10 PM2.5 GB3095-2012

 

2021 2 4 ~10

 

5.6  

5.6.1  

1  

2020 14 

“ ” 71.4% “ ” 28.6% “ ”

“ ” 2019 “ ” “ ”

“ ”

“ ”  

2020 2019 

14 “ ” 50.0% “

” 50.0% “ ” “ ” “ ” 2019 

“ ” 28.6 “ ”

28.6  
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2  

2020 53.3 2019 0.7

64.9% 27.2%

2020 5.6.1-1 2020

68.5 0.5  

 

5.6.1-1  2020  

2020 96.4%

75% 28.6 2020 1 2 3

4 4

3 2 5.6.1-1  

5.6.1-1  2020  

 

1  2  3  4  

  
 

 

        

2019  48 45 55 48 62 58 65 60 

2020  49 41 50 45 58 52 66 58 

 1 -4 -5 -3 -4 -6 1 -2 

 
≤55 ≤45 ≤60 ≤50 ≤65 ≤55 ≤70 ≤55 

3  
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2020 54.4

2020

92.0% 7.1%

0.9% 5.6.1-2  

 

5.6.1-2  2020  

2020 65.6

2020 60

98.3% 80% 1 2

4a 0%-96.9%

100%  

2020 52.5

2020 66.5

2020 28

100% 78.6% 1

4a 0%-50%

100%  
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5.6.2  

2021 2 1 -2 2

 

5.6.2-2

GB3096-2008  

5.6.2-2  

  

/ /  

2021.02.01 2021.02.02 

    

A

LAeq  

1#  56 48 55 49 

2#  56 48 56 47 

3#  57 48 56 47 

4#  58 48 57 48 

5#  56 46 58 47 
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6  

6.1  

6.1.1  

P=98%

90%

12 ~ 4  

 

6.1.2  

3m 214m

217m  

6.1.2.1  

22km

2005 8 228.0m

214.0m 203m 26.2 m
3

16.4 m
3

500t

540MW 1701GW h

2006

20 50 50 100  

6.1.2.2  

2021 2021 88
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6.1.2-1  

5 6 ( ) 5 1 214.0m

5 20 214.0m

214m  

(7 8 ) 214m  

(9 11 ) 9

100m3/s( 83.5MW) 10~11 228.0m

 

(12 4 )

123MW 190MW 230MW 300MW

83.5MW( ) 50MW( )

 

1956~2016

81 88.6% 98.0%

 

214.0m  

 

6.1.2-1  

6.1.2.3  
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8 3m 214m 217m

8 1 8 31 217.0m 12 ~ 4

6.1.2-2  

6.1.2-2  

8 8 1 217m

6.1.2-3  

3.4.1.5.2

7 1956~2016 720

98.9%

17384 m 1959 1 ~3

70 90.2% 90%

89.5%  
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6.1.2-3  
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6.1.2.4  

1  

24m
3
/s

1.63%  400m
3
/s 

 

6.1.2-2  

 
 

  
 

(m
3
/s) 

 

 

m
3

 

 

( m
3
) 

(%) 

 
   24 7.05 432 1.63 

6.1.2-3  

  
 

(m3/s) 

50%

(m
3
/s) 

(%) 

75%

(m
3
/s) 

(%) 

90%

(m
3
/s) 

(%) 

 
 24 302 7.95 248 9.68 212 11.32 

2  

24m
3
/s

P=90%  212m
3
/s

 P=90% 11.32%

 

3  

—

2012 2030

400m
3
/s

2019 400m
3
/s
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400m
3
/s

367m
3
/s  

 

4  

2000m
3
/s

P=75% 12 ~ 2

100 P=95% 11 ~ 3

180

3

“ ” “ ”

 

2005

150m3/s

 

5  

 

6.1.2  

40m
3
/s 1.507 m

3
4.861
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m³  

1  

914km 1840m

 

2  

2020

150

 

62.028km 35.53km

26.498km  

120m³/s

100m
3
/s

120m
3
/s  400m

3
/s

100m³/s  

3  
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366 404 434 494m³/s

90%
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6.2.1  

6.2.1.1  
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6.2.1-1  

 
 

(m
3
/s) 

(m/s) (m) 

    

1 31 0.40 0.38 1.53 1.52 

2 122 0.91 0.87 2.47 2.51 

3 248 1.48 1.36 3.94 4.01 

4 469 1.61 1.57 6.01 6.03 

 

 

6.2.1.3  

Q=31m
3
/s

Q=122m
3
/s  

 

(a)                  (b)    

6.2.1-1 Q=31m
3
/s  
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(a)                  (b)    

6.2.1-2 Q=122m
3
/s  

0.3~0.5m/s

1.5~8.0m 0.7~1.0m/s

2.5~10.0m  

6.2.1.4  

25%

50% 90%

6.2.1-2

6.2.1-3  

6.2.1-2  

   (km)  

1 ~  27.5  

2 ~  12.0  

3 ~  47.0  

6.2.1-3  

1 : ~  

(m
3
/s) P=25% P=50% P=90% 

 0.00 0.00 0.00 

 6.69 5.42 3.46 
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 8.69 7.04 4.50 

 15.38 12.46 7.96 

(1) 63.0m;  (2) 52.4m 

2 : ~  

(m
3
/s) P=25% P=50% P=90% 

 0.00 0.00 0.00 

 3.63 2.94 1.89  

 0.68  0.55  0.35  

 0.90  0.73  0.46  

 5.21  4.22  2.70  

(1) 35.0m;  (2) 28.6m 

3 : ~  

(m
3
/s) P=25% P=50% P=90% 

 5.21 4.22 2.70 

 0.88  0.74  0.60  

 51.30  42.90  34.70  

 0.89  0.75  0.61  

  0.23  0.19  0.16  

 2.16  1.81  1.47  

 4.01  3.36  2.72  

 0.61  0.51  0.41  

 2.99  2.50  2.02  

 2.08  1.74  1.41  

 0.22 0.17 0.11 

 0.17 0.14 0.09 

 0.91 0.74 0.47 

 0.18 0.14 0.09 

 0.19 0.16 0.10 

 2.87 2.33 1.49 

 0.35 0.28 0.18 



~  

321 

 0.83 0.67 0.43 

 0.49 0.40 0.25 

 1.30 1.06 0.67 

 0.26 0.21 0.13 

 0.84 0.68 0.44 

 68.32 55.30 35.35 

(1) 8.7m;  (2) 2.6m 

 

6.2.1.5  

~ ~ ~

6.2.1-3 6.2.1-20  

~  

     

6.2.1-3                    6.2.1-4 
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6.2.1-5  

 

(a)                (b)                 (c)  

6.2.1-6  ( ~ ) 
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(a)                (b)                 (c)  

6.2.1-7  ( ~ ) 

 

(a)                (b)                 (c)  

6.2.1-8  ( ~ ) 

~  
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6.2.1-9                     6.2.1-10  

 

6.2.1-11   
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(a)                (b)                 (c)  

6.2.1-12  ( ~ ) 

 

(a)                (b)                 (c)  

6.2.1-13  ( ~ ) 
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6.2.1-14 ( ~ ) 

~  

  

6.2.1-15                     6.2.1-16   
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6.2.1-17   

 

(a)                (b)                 (c)  

6.2.1-18  ( ~ ) 

 

(a)                (b)                 (c)  

6.2.1-19  ( ~ ) 
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(a)                (b)                 (c)  

6.2.1-20  ( ~ ) 

6.2.1-4  

6.2.1-4  

1 : ~  

 m  m  m/s  

(P=25%) 63.00 63.10 11.80 12.00 0.05 0.20 

(P=50%) 63.00 63.05 11.80 11.98 0.03 0.18 

(P=90%) 63.00 63.03 11.80 11.97 0.02 0.17 

 

2 : ~  

 m  m  m/s  

(P=25%) 35.00 35.08 6.40 6.48 0.01 0.03 

(P=50%) 35.00 35.06 6.40 6.46 0.01 0.03 

(P=90%) 35.00 35.02 6.40 6.42 0.01 0.02 

3 : ~  

 m  m  m/s  

(P=25%) 8.70 8.80 6.10 6.20 0.04 0.16 

(P=50%) 8.70 8.74 6.10 6.14 0.03 0.14 

(P=90%) 8.70 8.72 6.10 6.12 0.03 0.10 
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6.2.1.6 24m
3
/s 40m

3
/s  

24m
3
/s 40m

3
/s

~

 

1 a 24m
3
/s b 40m

3
/s  

2 ~ ~  

3  

4 a 35m 8.7m b

~ 28.6m ~ 2.6m  

 

-  

 

(a) (24m3/s)               (b) (40m3/s) 

6.2.1-21  ( ~ ) 
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(a) (24m3/s)               (b) (40m3/s) 

6.2.1-22  ( ~ ) 

 

(a) (24m3/s)               (b) (40m3/s) 

6.2.1-23  ( ~ ) 

-  
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(a) (24m3/s)               (b) (40m3/s) 

6.2.1-24 ( ~ ) 

 

(a) (24m3/s)               (b) (40m3/s) 

6.2.1-25 ( ~ ) 
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(a) (24m3/s)               (b) (40m3/s) 

6.2.1-26 ( ~ ) 

24m3/s 40m3/s

6.2.1-5  

6.2.1-5 24m
3
/s  

  m  m  m/s  

1 ~  35.00 35.01 6.40 6.41 0.10 0.15 

2 ~  8.70 8.79 6.10 6.19 0.12 0.16 

6.2.1-6 40m
3
/s  

  m  m  m/s  

1 ~  35.00 35.02 6.40 6.42 0.13 0.18 

2 ~  8.71 8.80 6.11 6.20 0.14 0.20 

 

6.2.1.7  

0.3~0.5m/s 1.5~8.0m

0.7~1.0m/s 2.5~10.0m  

85.0m 1:2.5 6.1~6.4m

610~640m2

24m3/s 50% 100m
3
/s
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0.15~0.16m/s 40m
3
/s 50%

116m
3
/s 0.18~0.20m/s  

6.2.2  

6.2.2.1 MIKE3  

 

MIKE3 N-S
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u u uu upu g v k u s
t x x x x x
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� � Hi t
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Tu vT T Q
t x x x C-
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� �� ��� � � �� � � � �
� � � � ��   � �  �� � � � � � � ��  � � � �! "

1.4  

5 Smagorinsky  

2 2
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v l S S
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x x
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k t T l HQ

pC T- ij, ijS

 

 

MIKE3

 

1 Beer  

0( ) (1 ) dI d I e /. �� �                                               1.6  

2  

n , ,v c sr net lr netQ q q q q.� � � �                                       1.7  

3  

( )

,

0

(1 )

z

z
sr net

p

q e
H

c

/ 	.



� �0 � ���
�  � �� � �

                                     1.8  

4  

, ,

0c

v c sr net lr net

p

q q q q
H




0 � � �
�                                         1.9  

0I dI d .

/ nQ vq

cq
,sr netq ,lr netq

0
 c p  

 

 

1  

 

e 1 1 2= ( )( )v m water airq LC a bW Q Q� �                                   1.10  
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L 2.5×106J/kg eC
1.32×10

3 2mW

2m waterQ airQ

1a 1b
 

2  

-  

10

10

( )
{ ( )

air air heating air water
c

air air cooling air water

C C W T T
q C C W T T






�
� �

   
a i r w a

a i r w a

T T
T T

1
�

                      1.11  

air
 kg /m
3

airC 1007 J/(kg*K) heatingC

coolingC 10W 10 m/s wateT

airT  

3  

1000 30000

4000 9000
[79]

 

� �
6

0 3 3

0

10
cos( )

3600
s i

Hq q a b
H

2
� �

� � �
� �

                               1.12  

2 2

0 d

H na b
H n

� �                                                1.13  

3 0.4090 0.5016sin
3

sra 32� �� � � �
� �

                                 1.14  

3 0.6609 0.4767sin
3

srb 32� �� � � �
� �

                                 1.15  

� � � � � � � � � �0 0

24
sin sin cos cos cossc iq q E % + % + 2

3
� �� � �
� �

                1.16  

� �4
12

12 60 60

t
i displacement S E local

Et L L t32 � �� �' � � � � �
� �

                   1.17  
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0

H
H d

n
n

sr2 i2 scq

4.9212MJ/m
2
/h 0E % +

displacementt' SL EL

tE localt  

4 ,s netq
 

� �, = 1s net sq q��                                                1.18  

 

� �
� �

� �
� �

2 2

2 2

sin tan1
=

2 sin tan

i r i r
i r i r

�
� �� �

� � �� �� �
                                  1.19  

 

5  

9000-25000

 

� � � �4

,qlr net sb air K d
d

nT T a b e c d
n

+
� �

� � � � � �
� �

                       1.20  

a =0.56 b =0.077 c =0.10 d =0.90 sb+ airT

KT de  

2km

51.1m

-
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6.2.2-1  

 

1 4-5

1 2 7 8  

2

60%  

3

 

6.2.2.2  

 

FM

2000m 220m 7m 18160

225m2 30 sigma

Equidistant 10

-

5 S1 S2 S3 S4 S5

 

 



~  

338 

 

6.2.2-2  

 

4

5 5

672m3/s 57.8m

 

 

Smagorinsky k-

-

 

6.2.2-1  k-  

 cμ c1e c2e T k ε 

 0.10 1.50 1.90 0.90 1.10 1.30 

 



~  

339 

6.2.2-2   

 
 

 
  

 
 

 0.5 0.9 0.05 0.3 1.0 0.6 

6.2.2-3   

  Smagorinsky    

 0.0366 1.0 1.0 1.0 

 

6.2.2.3  

S1 S2 S3 S4 S5 3

S1 S2 S3 S4 S5

3.60 3.95 3.75 3.94 3.77 3.90 3.71 3.89 3.68 3.88

5 0.35

 

6.2.2-4 3.808 3.822

 

 



~  

340 

 

a S1  

 

b S2  

 

c S3  



~  

341 

 

d S4  

 

e S5  

6.2.2-3  S1 S2 S3 S4 S5  

 

6.2.2-4  



~  

342 

6.3  

6.3.1  

6.3.1.1  

1  

NS  

1  

h hu hv hS
t x y

� � �
� � �

� � �
 

2  

2

(2 ) ( ( )) a bx
t t s

phu hu huv u u v hh h f vh gh u S
t x y x x x y x x x

456 6

 


�� � � � � � � � �
� � � � � � � � � �

� � � � � � � � � �

 

2

( ( )) (2 )
bya

t t s
phv huv hv u v v hh h f uh gh v S

t x y x y x y y y y
456 6


 

�� � � � � � � � �

� � � � � � � � � �
� � � � � � � � � �

 

h u v d
hu udz

	

�

� $

d
hv vdz

	

�
� $ bx4

yb4 x y f g

	 
 0
 aP

t S su sv  

3  

 

2  

: 



~  

343 

 

 

 

 

(m/s) (kg/m
3
)  

10

1×10
-4 

m/s  

6.3.1.2  

1  

1  

6.5 km 2716

 

 

6.3.1-1  -  



~  

344 

 

6.3.1-2  -  

2  

3.49m
3
/s

8d 30s

10.7mg/L  

3  

6.3.1-3 0.2 km

300 mg/L 1 km 100 mg/L

2.1 km 20 mg/L 10 mg/L

2.1 km

10 mg/L

 



~  

345 

 

6.3.1-3   

2  

1  

22.8 km 5 6.3.1-4

9727

 



~  

346 

 

6.3.1-4 -  

2  

1.24 m3/s

8 d

30 s 72-73

10.7 mg/L  



~  

347 

3  

6.3.1-5 0.2 km

1100 mg/L 1 km 280 mg/L

4.1 km 20 mg/L 10 mg/L

4.1 km

10 mg/L

 

 

6.3.1-5   

3  

1  

73 km 19 6.3.1-6



~  

348 

24899

 

 

6.3.1-6  -  

2  

8.97m
3
/s

10 d

30 s 72-73

10 mg/L  

3  

6.3.1-7 0.2 km

200 mg/L 1 km 100 mg/L

2.0 km 20 mg/L 10 mg/L

2.0 km



~  

349 

10 mg/L

 

 

6.3.1-7   

6.3.1.3  

6.3.1-1  

6.3.1-1   

 kg/s  20 mg/L km  

 1.78 2.1 

 1.78 4.1 

 1.78 2.0 

 

1 2.1 km

10 mg/L



~  

350 

 

2 4.1 km

10 mg/L

 

3 2.0 km

10 mg/L

 

4

80% 450 m

10 mg/L 970 m

10 mg/L 650 m

10 mg/L 6.3.1-2

300 m  

6.3.1-2   

 kg/s  
80% 20 

mg/L  

 1.78 450 

 1.78 970 

 1.78 650 

6.3.2  
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6.3.2.1  

HD

 

1  

h hu hv hS
t x y

� � �
� � �

� � �
 

2  

2

(2 ) ( ( )) a bx
t t s

phu hu huv u u v hh h f vh gh u S
t x y x x x y x x x

456 6

 


�� � � � � � � � �
� � � � � � � � � �

� � � � � � � � � �

 

2

( ( )) (2 )
bya

t t s
phv huv hv u v v hh h f uh gh v S

t x y x y x y y y y
456 6


 

�� � � � � � � � �

� � � � � � � � � �
� � � � � � � � � �  

h u v d
hu udz

	

�

� $

d
hv vdz

	

�
� $ bx4

yb4 x y f g

	 
 0
 aP

t S su sv  

3  

c p s
hC huC hvC hF hk C hC S
t x y

� � �
� � � � �

� � �  

C pk

sC cF  
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6.3.2.2  

COD NH3-N TP TN 4  

11-3 6-9

6.3.2-1  

6.3.2-1   

    

1  
2021  

 
 

2  
2021  

 
 

3  
2021  

 
 

 

6.3.2.3  

1  

86.5 km

3

3

6.3.2-1 6.3.2-2 6.3.2-3  



~  

353 

 

6.3.2-1  



~  

354 

 

6.3.2-2  



~  

355 

 

6.3.2-3  

2  

26

 

24 m
3
/s 40 m

3
/s  

3  

 

 

 

 



~  

356 

6.3.2-2 mg/L  

  COD NH3-N TP TN 

 

 6 0.257 0.09 2.54 

 8 0.201 0.08 1.30 

 2.8 0.309 0.04 1.29 

 

 23 0.768 0.10 2.88 

 14 1.130 0.09 1.67 

 3.4 0.493 0.06 2.25 

 

 15 0.193 0.12 2.46 

 15 1.110 0.10 1.45 

 2.8 0.309 0.04 1.29 

 

 10 0.268 0.08 3.55 

 8 0.508 0.08 1.12 

 8 0.508 0.08 1.12 

 

 25 0.483 0.08 2.51 

 7 1.130 0.10 1.45 

 3.2 0.619 0.06 1.42 

 

 25 0.503 0.08 2.51 

 8 0.775 0.06 1.92 

 3.0 0.331 0.05 1.35 

 

 25 0.429 0.12 2.88 

 7 0.817 0.08 1.96 

 4.2 3.86 0.19 8.42 

 

 6 0.805 0.13 2.63 

 10 0.275 0.06 1.68 

 10 0.275 0.06 1.68 

 

 26 0.272 0.13 2.95 

 10 0.513 0.16 1.29 

 5.6 0.536 0.18 2.29 

 

 16 0.489 0.15 2.94 

 12 0.800 0.13 2.27 

 2.8 0.339 0.05 1.62 

 

 10 0.615 0.17 2.95 

 11 0.901 0.11 1.75 

 4.1 1.15 0.18 2.02 

 

 12 0.645 0.17 3.70 

 12 1.270 0.07 3.02 

 2.5 0.136 0.04 4.17 

 

 16 0.844 0.11 3.75 

 6 1.100 0.07 4.12 

 4.0 0.515 0.08 2.88 

  23 0.533 0.10 2.32 



~  

357 

  COD NH3-N TP TN 
 8 1.160 0.15 3.59 

 1.6 0.131 0.04 1.37 

 

 22 0.751 0.12 4.05 

 13 1.310 0.36 2.27 

 4.1 0.400 0.21 2.13 

 

 26 0.935 0.07 2.91 

 10 0.817 0.12 2.02 

 2.3 0.443 0.08 2.32 

 
 24 0.693 0.08 4.85 

 10 1.890 0.09 3.80 

 2.2 0.283 0.06 2.11 

 

 24 0.697 0.08 4.85 

 8 0.462 0.04 1.02 

 5.1 0.283 0.04 0.96 

 

 23 0.688 0.09 4.64 

 21 1.030 0.27 2.65 

 25 82.4 8.71 249 

 

 24 0.700 0.07 4.86 

 11 0.986 0.13 2.57 

 3.9 1.17 0.09 1.76 

 

 23 0.697 0.08 4.69 

 11 1.113 0.15 2.51 

 2.1 0.152 0.03 0.42 

 

 24 0.713 0.07 4.89 

 13 1.620 0.24 2.28 

 3.1 1.60 0.09 4.43 

 

 24 0.716 0.07 4.80 

 9 1.450 0.08 1.64 

 2.3 0.843 0.14 2.14 

 

 25 0.723 0.07 4.91 

 8 1.320 0.07 1.69 

 3.6 1.80 0.15 2.29 

 

 25 0.734 0.06 4.90 

 11 1.440 0.12 1.75 

 4.6 1.29 0.16 2.54 

 

 25 0.738 0.06 4.94 

 13 1.920 0.15 3.41 

 3.8 0.448 0.07 1.90 

 

 25 0.744 0.06 4.96 

 12 1.980 0.11 2.99 

 2.6 0.381 0.05 1.57 

  11 0.696 0.12 2.15 



~  

358 

  COD NH3-N TP TN 
 13 0.732 0.08 2.16 

 2.5 0.192 0.04 1.79 

 

 25 0.779 0.09 2.60 

 12 0.896 0.08 1.94 

 2.6 0.171 0.06 1.70 

 

 14 0.737 0.11 3.62 

 11 0.255 0.08 1.49 

 11 0.255 0.08 1.49 

 

4  

2029

   

5  

18.26 18.26 18.26 / 24.03

24.06 10.08m
3
/s

2017 2020 2017

2007 2011

2016 2021

CODMn NH3-N TP

2015 0.01-0.1

0.02-0.07 d
-1

0.02-0.07 d
-1

0.01-0.02 d
-1

0.01-0.02 d
-1

6.3.2-3  

 

 



~  

359 

6.3.2-3 d
-1

 

      

 

 

COD 0.13 0.007 0.03 0.2-0.6 0.1 0.1 

NH3-N 0.11 0.006 0.02 0.03-0.06 0.06 0.1 

TP 0.08 0.005 0.06 0.01-0.03 0.04 0.05 

TN 0.08 0.005 0.01 0.04-0.09 0.06 0.05 

 

6.3.2.4 24m
3
/s  

1 1  

 

1  

6.3.2-4

COD 0.5 km 15 mg/L

NH3-N 1.5 km

0.3 mg/L TN 2.0 mg/L

TP 2 km

0.5 km 0.1 mg/L  



~  

360 

 

6.3.2-4 -  

A COD B NH3-N C TP D TN 

2  

6.3.2-5

COD 7.6-11.5 mg/L NH3-N

0.26-0.55 mg/L TN 3.04-3.54 

mg/L TP 0.08-0.24 mg/L

 



~  

361 

 

6.3.2-5 -  

A COD B NH3-N C TP D TN 

3  

6.3.2-6

COD 15 mg/L NH3-N



~  

362 

0.1-0.5 mg/L TN

2.0 mg/L TP

0.2 mg/L  

 

6.3.2-6 -  

A COD B NH3-N C TP D TN 

2 2  

 

1  

6.3.2-7

COD 15 mg/L NH3-N

1.5 km 0.35 mg/L TN

1.5 km 1.30 mg/L



~  

363 

TP 1 km 0.09 mg/L

 

 

6.3.2-7 -  

A COD B NH3-N C TP D TN 

2  

6.3.2-8

COD 9.06 mg/L NH3-N

0.38-0.56 mg/L TN

1.1-1.75 mg/L TP 0.08-0.26 

mg/L  



~  

364 

 

6.3.2-8 -  

A COD B NH3-N C TP D TN 

3  

6.3.2-9

COD 15 mg/L NH3-N

0.2-1.1 mg/L TN

1.6-2.5 mg/L TP

0.06-0.14 mg/L  



~  

365 

 

6.3.2-9 -  

A COD B NH3-N C TP D TN 

3 3  

 

1  

6.3.2-10

COD 15 mg/L

NH3-N 1.5 km 0.35-0.39 mg/L

0.35 mg/L TN

1.5 km 1.3-1.7 mg/L 1.2 mg/L

TP 0.1 mg/L  



~  

366 

 

6.3.2-10 -  

A COD B NH3-N C TP D TN 

2  

6.3.2-11

COD 9.0 mg/L NH3-N

0.37-0.51 mg/L TN 1.12-1.46 

mg/L TP 0.07-0.08 mg/L

 



~  

367 

 

6.3.2-11 -  

A COD B NH3-N C TP D TN 

3  

6.3.2-12

COD 10 mg/L NH3-N

0.2-1.0 mg/L TN

249 mg/L TN TP

0.1 mg/L  



~  

368 

 
6.3.2-12 -  

A COD B NH3-N C TP D TN 

6.3.2.5 40m
3
/s  

- -

40 m3/s  

1 1  

 

1  



~  

369 

6.3.2-13

COD 9.33-12.56 mg/L NH3-N

0.26-0.55 mg/L TN 3.04-3.55 

mg/L TP 0.08-0.3 mg/L

 

 

6.3.2-13 - : A



~  

370 

COD B NH3-N C TP D TN 

2  

6.3.2-14

COD 15 mg/L NH3-N

1 mg/L TN 2.0 mg/L

TP 0.2 mg/L

 

 

6.3.2-14 - A

COD B NH3-N C TP D TN 

2 2  

 

1  

6.3.2-15



~  

371 

COD 9.7 mg/L NH3-N

0.47-0.63 mg/L TN

1.11-1.79 mg/L TP 0.08-0.29 

mg/L  

 

6.3.2-15 -  



~  

372 

A COD B NH3-N C TP D TN 

2 —  

— 6.3.2-16

COD 15 mg/L NH3-N

0.2-0.9 mg/L TN 1.7-2.6 

mg/L TP 0.06-0.14 

mg/L  

 

 

6.3.2-16 -

A COD B NH3-N C TP D TN 

3 3  

 

1 —  



~  

373 

— 6.3.2-17

COD 10mg/L NH3-N

0.39-0.56 mg/L TN 1.11-1.53 

mg/L TP 0.07-0.08 

mg/L  

 

6.3.2-17 - A

COD B NH3-N C TP D TN



~  

374 

2 —  

— 6.3.2-18

COD 10 mg/L NH3-N

0.15-0.48 mg/L TN

2.0 mg/L TP 0.1 mg/L

 

 

 

6.3.2-18 -

A COD B NH3-N C TP D TN 

6.3.2.6  

24 m
3
/s 40 m

3
/s

COD



~  

375 

NH3-N

TP
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6.3.2.7  

24 m
3
/s 6.3.2-19

NH3-N

NH3-N 0.8 mg/L 0.55 mg/L NH3-N

276 t/a TP

TP 29%

153 t/a  

 

6.3.2-19 - A

NH3-N B TP 

6.3.3  

6.3.3.1  

 

 



~  

379 

6.3.3.2  

2010

2003

 

1  

 

 

1 1
q

Z Q L
t B x B

� �
� �

� �
 

2 
0f

Q Q ZgA S
t x A x

� �� � �� �� � � � �  �� � �� �� �
 

Z m Q m³/s A m² B

m Lq m²/s g m/s² x

m Sf R m n  

2  

 

 

1 1
( ) ( )L C C

C CQC D A S k C
t A x A x x

� � � �
� � � � �

� � � �
 

C  (mg/L) Q (m³/s) A (m
2
) CS  

(mg/(L· s) ) / LD  (m
2
/s)
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Ck
 (s

-1
)  

3  

 

 

6.3.3.3  

1  

483 75 m 294 m  

2  

90%

90% 6.2.1.3  

3  

6.3.2.3  

4  

2017 2020 2017 4.3.3

COD 0.02-0.07 d
-1

NH3-N

0.02 -0.07d
-1

 

5  



~  
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500-1000 m

=0.1-0.2 200-500 m =0.2-0.5 100-200 m =0.5-0.8 100 m =0.8-1.0

150 m 0.5  

6.3.3.4  

 

- -

-

5 4 1

7

6.3.3-1  

6.3.3-1  

-  

-  

-  

-  

-  

-  

-  

 

6.3.3.5  

(1)

(2)

(3)
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7

3 1

73.5 km  

6.3.3.6  

6.3.3-2

6.3.3-3  

6.3.3-2  

  
t/a  

COD NH3-N 

 
-  1226.8 39.1 

-  718.6 42.7 

 -  642.4 1.3 

 

-  3249.5 20.1 

-  2759.1 18.2 

-  1260.1 21.2 

-  1111.9 33.7 

 10968.4 176.3 

 

6.3.3-3  

  
t/a  

COD NH3-N 

 
-  1272.7 42.1 

-  727.2 42.9 

 -  3199.9 91.8 

 

-  3905.5 22.1 

-  2452.6 18.9 

-  683.2 17.0 

-  653.3 15.6 

 12894.2 250.2 

COD

NH3-N COD NH3-N
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NH3-N  

10%

6.3.3-4

 

6.3.3-4  

  

(t/a) (t/a) (t/a) 

COD NH3-N COD NH3-N COD NH3-N 

 

-  1272.7 42.1 4.5 0.2 1141.3 37.7 

-  727.2 42.9 1.1 0.1 653.5 38.5 

 -  3199.9 91.8 3.8 0.2 2876.5 82.4 

 

-  3905.5 22.1 136.0 6.8 3392.5 13.7 

-  2452.6 18.9 273.5 13.7 1961.2 4.7 

-  683.2 17.0 46.2 2.3 573.3 13.2 

-  653.3 15.6 11.5 0.6 577.6 13.5 

 12894.2 250.4 721.9 36.1 10955.0 192.7 

6.3.3.7  

 

6.3.3-5
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6.3.3-5  

  
t/a  t/a  t/a  

COD NH3-N COD NH3-N COD NH3-N 

 

 1999.9 85.0 5.6 0.3 1994.3 84.7 

 2142.5 61.5 2.5 0.1 2139.9 61.3 

 1057.4 30.3 1.3 0.1 1056.2 30.3 

 5199.8 176.8 9.4 0.5 5190.4 176.3 

 

 3241.6 31.0 196.8 9.9 3044.8 21.1 

 335.0 3.2 20.3 1.0 314.7 2.2 

 3576.6 34.2 217.2 10.9 3359.4 23.3 

 

 1180.8 11.3 71.7 3.6 1109.1 7.7 

 1514.3 14.5 91.9 4.6 1422.4 9.9 

 1423.0 13.6 86.4 4.3 1336.6 9.3 

 4118.1 39.4 250.0 12.5 3868.1 26.9 

 12894.4 250.4 476.6 23.9 12417.9 226.5 

6.3.4  

6.3.4.1  

6.3.4-1 6.3.4-2  

1

 

 

2

 

 

 

6.3.4-1  

    

 
 

 
108°58′03 22°31′20 
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 108°56′58 22°28′52 

 

 108°57′11 22°17′07 

 108°55′46 22°24′45 

 108°56′22 22°26′13 

 108°56′15 22°23′43 

 108°56′37 22°22′56 

 108°57′11 22°24′19 

 

 

 108°45′34 22°08′39 

 108°43′14 22°07′31 

 108°43′13 22°04′06 

 108°42′39 22°04′35 

 108°57′38 22°16′48 

 108°40′12 22°01′36 

 108°41′00 22°02′52 

 108°46′23 22°09′52 

 108°44′05 22°03′47 

6.3.4-2   

 

 
  

 
 

 

 
 

 
×  

 

 

 

 
×  

 

 
 

 
×  

 
 

√  

 
 

 
√  

 

 

 

 
√  

 
 

 
√  

 

 
 

 

 
×  
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  ×  

  √  

  √  

  √  

  √  

 

  
√  

  ×  

6.3.4.2  

6.3.4-3  

6.3.4-3  

  
(m/s) (m) 

    

 
 

 
0.31 0.20 3.2 10.1 

 

 0.52 0.16 2.3 6.3 

 0.41 0.18 2.5 6.2 

 0.32 0.17 2.5 6.4 

 

 
0.42 0.15 2.3 6.3 

 0.32 0.14 2.3 6.1 

 

 0.41 0.15 2.5 6.3 

 0.40 0.13 2.6 6.1 

 0.23 0.13 2.3 6.1 

 

 
0.31 0.15 2.5 6.1 

 0.42 0.17 3.2 6.1 

 0.35 0.18 2.4 6.1 

 0.42 0.15 2.3 6.1 

 0.35 0.16 2.5 6.1 
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1.0~8.0m  

6.3.4.3  

 

6.3.4-4   

 

 
 

  
km  km  

 

 

 
  2.1 0.45 

   / / 

 

   4.1 0.97 

   4.1 0.97 

   / / 

   4.1 0.97 

 

 
 

 
/ / 

   4.1 0.97 

 

   2.0 0.65 

   / / 

   2.0 0.65 

   2.0 0.65 

   2.0 0.65 

   2.0 0.65 

   2.0 0.65 

   2.0 0.65 

   2.0 0.65 

   2.0 0.65 
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6.3.4.5  

 

6.3.4-6   

  (m) (m) 

1  200 62.3 

2  500 62.3 

3  300 35.0 

4  200 35.0 

5  160 35.0 

6  —  

7  600 8.7 

8  200 8.7 

9  150 8.7 

10  300 8.7 

11  200 8.7 

12  100 8.7 

13  300 8.7 

14  250 8.7 

15  200 8.7 

16  300 8.7 

17  350 8.7 

18  150 8.7 

19  150 8.7 

20  200 8.7 

21  600 8.7 

22  250 8.7 

23  250 8.7 

24  200 8.7 

25  200 8.7 
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  (m) (m) 

26  450 8.7 

 

6.3.4.6  

 

1

 

2

 

3

 

4

 

 

1 1  

250 m

80%

0.2 mm

 

2 2
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1km

1km

80%

 

 

3 3

1km

1km

80%

 

4 4

II III
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6.3.4-7   
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6.3.5  

 

2022.2  

90% 75% 50% 90%

75%  

75% 5.4.1 90%

75% 11

3 4~5 10 6~9 11~3
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6.3.5-1  75% 90%  

6.3.5-1  75%  

 
4  5  6  7  8  9  

10

 
11  
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1  2  3  
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1  

11 3

 

a  

6.3.5-2

11~12 0.01 1 18m
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/s

2 1.85

20m3/s 3 111m
3
/s

1.85 0.1 25m
3
/s

1.85
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6.3.5-2  K99+700  

6.3.5-3 K99+700

11 22m3/s

3 111m
3
/s

0.2

25m3/s 1.85  

 

6.3.5-3 K99+700  

b  

6.3.5-4

K103+700

K103+700

3 100m
3
/s

K109+700  
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6.3.5-4  

11 22m
3
/s

1
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0.5~9.8‰ 3 111m
3
/s 1

22m
3
/s

100m
3
/s

 

         

 

6.3.5-5  

c  

6.3.5-6

K113+700 K114+700

75% 22m
3
/s

2~11.8 ‰ 100m
3
/s
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6.3.5-6  

6.3.5-7

13~ 27

3
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6.3.5-7   

d  

6.3.5-8 2

10~26

1.85

K112+700 10.5 1.8

24   

 

6.3.5-8   

2 4~5  

4~5
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a  

6.3.5-9 4

14m
3
/s 1.8

0~1.5‰

 

6.3.5-10 K99+700

4 5

20m
3
/s 0.5 5 40m

3
/s

0.2   

  

6.3.5-9  K99+700  

  

6.3.5-10  K99+700  

b  

6.3.5-11

K103+700
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0~1.2‰ K106+700

K109+700

0.1~9.5   
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6.3.5-11  

c  

6.3.5-12

K113+700 K114+700

4 300m
3
/s

0.1~12.5‰   

 

6.3.5-12   
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6.3.5-13  

6.3.5-13

11~ 26

4

 

d  

6.3.5-14 4

10~25
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K112+700 5.85 0.28

24   
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6.4.1  

1  

K17+000 600m

0242

10000

14.13L/s 13.85L/s

 

K1d K1x

6 15 /m
2

K1d K1x

10m

 

2  

K0+000 K8+500 K8+500 K20+600

63 67m  

K20+600 K28+750

140m 169m 74 90m K27+300 

99.6m 140 150m

 

K0+000 K27+300
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K27+300

 

52.40m 140 169m

 

3  

 

1

83 8-1-85  HKSR 2�  

 R m H m  

K m/d  

R d

83 8-1-100 R=2d

  

 R m d  

2  
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K00+000 K21+000 7.1 39.6m

52.40m

R 82.00 1050m

 

K21 K27+500 39.6 43.1m 52.40m

R

258.00 1112m

 

  

52.40m 4.5 48.3m

55.60 76.50m R 1435 1775.30m

 

 

K30+700 K41+300

35.0m 34.0m 28.60m  

R 147.00 796m
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K42+500 K45+500  30 110 m 25.7

29.8m 33.0 36.5m -16.0 26.5m

51.3m

0.50m 2.0m 33.64m

R 763.7m
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K51+000

K56+500 

15.5

19.2 

22.3

24.1 

108.8

123.2 

 

K56+500

K73+000 
8.4 15.5 

18.1

23.0 

98.0

140.1 



~  

415 

 

 

 

 

 

m 
m 

 

R  m 

m 

 

K73+000

K74+100 
8.4 9.0 

18.0

18.1 
123.3  

K74+100

K80+100 
5.4 9.0 

10.4

18.1 
85.6 

 

 

 

 

K80+100

K99+000 
1.0 5.4 8.7 13.7 0 134.2 

 

 

2  

52.40m 62.30m

63.0m K0+000 K21+000

K21+000 K28+750 66.3 82.0m

 

35.0m  

K37+000 K42+500 5.5km

1.6km K40+900  K42+500

 

3  



~  

416 

1 62.30m

63.0m K0+000 K21+000

 

K21+000 K27+500

66.3m 82.0m  

K27+150 K27+600 

77.1m 85.5m

 

2 35m

28.3m 30.0m

K37+800 K42+500 6km  50 500m

33.0 44.3m

 

35m

 

0.55 1.0m

1.0m 0.5m  0.5m

35+1.5m=36.5m 1.0m 1.5m 1.5m

35+2.5m=37.5m

300 500m

35.3m 36.9m  2 4

4 7m 0 3.1m 35.0 37.5m 



~  

417 

 

3

8.50m 8.70m

0.20m  

4

 

6.4.3  

1

 

2

K27+700m

 

3 4  

4 8.9% 17

37.8% 21 46.7% 3

6.7%  

4  

5

450 1600m



~  

418 

 

6

 

7

 

8

 

9 K107+000

 

10

 

11

 

12

 

13

 

14

 



~  

419 

6.5  

6.5.1  

6.5.1.1  

/

2747.64 41217.63

2534.93

833.72 26.91 133.74

1300.17 / 240.39 6.5.1-1

3789.78

1706.92 109.23 79.74

1755.29 / 138.6  

48.31% 40.17%

 

6.5.1-1  

  
    

/

 
 

 
 529.31 19.69 130.43 787.74 163.32 1630.49 

 124.25 3.98 2.93 318.67 38.45 488.28 



~  

420 

 176.11  3.01  0.38  183.34  38.46  401.30  

 4.05 0.23 — 10.42 0.16 14.86 

 833.72 26.91 133.74 1300.17 240.39 2534.93 

  1706.92 109.23 79.74 1755.29 138.6 3789.78 

  2540.64 136.14 213.48 3055.46 378.99 6324.71 

6.5.1.2  

106.09 50.33 / 29.13

101.40 85.27

291.75  

567.31 352.55

662.73 296.88

99.96 1208.13  

536.36 388.30

641.85 284.62

104.45 1987.76  

42.56 / 43.98

16.35 100.91

18.45 18.38 6.5.1-2  

 

6.5.1-2  

  

    

/

 

 

 

 28.75 1.71 0.50 56.88 15.56 103.4 

 21.58 0.45 0.46 49.21 13.57 85.27 

 50.33 2.16 0.96 106.09 29.13 188.67 

 201.41  2.60  0.24  71.76  15.74  291.75 

 

 223.69 4.89 1.01 377.54 55.60 662.73 

 26.79 0.72 63.65 — 8.80 99.96 

 98.02  2.88  0.38  179.35  16.25  296.88  



~  

421 

 4.05 0.23 — 10.42 0.16 14.86 

 352.55 8.72 65.04 567.31 80.81 1074.43 

 583.29  6.34  0.00  597.38  21.12  1208.13 

 

 241.95 9.35 5.22 336.97 48.36 641.85 

 68.25 2.59 2.47 195.40 15.91 284.62 

 78.10  0.13   3.99  22.22  104.45  

 388.3 12.07 7.69 536.36 86.49 1030.92 

 828.62  31.31  18.95  1061.64  47.24  1987.76 

 

 34.92 3.75 2.09 16.35 43.80 100.91 

 7.64 0.22 10.41 — 0.18 18.45 

 42.56 3.97 12.5 16.35 43.98 119.36 

 3.05  1.76  0.08  10.15  3.34  18.38 

 
 833.74 26.92 86.19 1226.11 240.41 2413.38 

 1616.37 42.01 19.27 1740.93 87.44 3506.02 

 

4.87 1.21 /

0.14 1.70

0.56 0.42 / 3.24

6.57 0.56

1.63 / 3.38

 

6.5.2  

6.5.2.1  

2546.95 4024.66 6.5.2-1

731.82 74.81 1078.16 21.75

122.23 318.93 9.95



~  

422 

36.07 47.08 81.27

24.89 1707.65 107.51 1653.01

109.26 79.83 227.66 0.17

92.04 9.39

27.12 11.05  

6.5.2-1  

 
 

 

 

 

 

 

 

 

  

 

 427.43 124.25 176.09  4.05 731.82 1707.65  

 40.87 15.23 17.71  1.00 74.81 107.51  

 599.59 303.45 165.69  9.43 1078.16 1653.01  

 14.53 3.98 3.01  0.23 21.75 109.26  

 118.92 2.93 0.38  — 122.23 79.83  

 115.32 129.25 64.02  10.34 318.93 227.66  

 9.95 —  — 9.95 0.17  

 21.53 9.87 4.65  0.02 36.07 92.04  

 27.53 3.22 16.20  0.13 47.08 9.39  

 49.12 20.3 11.84  0.01 81.27 27.12  

 14.06 5.06 5.77  — 24.89 11.05  

 1438.85 617.54 465.36  25.20 2546.95 4024.66 

6.5.2.2  

6.5.2-2 6.5.2-5

39.19% 31.64% 21.58%

5.53% 64.24% 22.60%

50.92% 30.19%

10.34% 47.18% 42.24%

6.09% 42.47%

32.51% 14.80% 2.76%

49.33% 39.44% 5.17%

32.95% 13.75% 13.41%

34.14% 27.52% 12.29%

12.29%



~  

423 

 

6.5.2-2  

     

 21.89 21.58 43.47 201.41  

 0.66 0.34 1.00 0.89  

 49.73 48.87 98.60 70.86  

 1.10 0.45 1.55 2.60  

 0.15 0.46 0.61 0.24  

 31.39 48.23 79.62 21.80  

 — — — 0.14  

 2.82 2.37 5.19 12.22  

 1.61 1.79 3.40 0.85  

 6.70 7.22 13.92 1.06  

 2.06 2.19 4.25 1.47  

 118.12 133.49 251.61 313.55 

6.5.2-3  

       

 198.70 26.79 97.99  4.05 317.18  583.29  

 24.14 5.84 14.66  1.00 44.09  75.39  

 320.45 57.81 164.76  9.43 534.94  521.99  

 4.46 0.72 2.88  0.23 7.99  6.34  

 1.01 — 0.38  0.00 1.35  —  

 27.51 12.50 26.31  10.34 73.88  28.12  

 — —  — —  — 

 5.59 1.16 2.48  0.02 8.99  9.42  

 8.10 0.37 2.05  0.13 10.43  0.63  

 

26.81 4.50 10.79  0.01 40.97  8.95  

 7.19 2.76 0.94  0.00 10.79  2.11  

 623.95 112.46 323.25  25.20 1050.59  1236.24 

6.5.2-4  

      

 176.84 68.25 78.09  323.18 828.90  

 11.18 4.60 3.05  18.83 29.99  

 219.67 190.80 0.95  411.42 1036.72  



~  

424 

 5.62 2.59 0.13  8.34 31.31  

 3.34 2.47 0.00  5.81 18.95  

 48.81 60.81 37.71  147.33 108.61  

 — —  0 — 

 7.80 6.24 2.17  16.21 28.60  

 13.01 1.05 14.16  28.22 3.25  

 6.55 8.50 1.06  16.11 13.96  

 3.13 0.11 4.83  8.07 1.49  

 495.94 345.42 142.16 983.52 2101.77 

6.5.2-5  

     

 30.00 7.64 37.64 3.27  

 4.89 4.44 9.33 1.14  

 9.73 5.97 15.7 9.08  

 3.35 0.22 3.57 1.77  

 1.65 — 1.65 0.12  

 7.61 7.71 15.32 7.32  

 9.95 — 9.95 — 

 5.33 0.10 5.43 3.27  

 4.81 — 4.81 0.14  

 9.07 0.08 9.15 0.11  

 1.67 — 1.67 0.37  

 88.06 26.16 114.22 26.60  

6.5.3  

6.5.3.1  

 

1  

1  



~  

425 

 

 

 

2  

79228

 

 

 



~  

426 

3  

 

 

4  

 

2  

 

140km 3

 

399.23 6.5.3-1

4.05 10.43

0.23 14.70

 



~  

427 

6.5.3-1  

  

 

 3.98 

 0.0022 

 0.063 

 4.05 

 

 2.89 

 6.46 

 0.083 

 0.995 

 10.43 

 0.23 

 14.70 

2021 2 3

819 171 524 27 42 67

4 6 6 140 476 746

 

 

6.5.3.2  

1.93 25.74

300m

251.53 11.43

 



~  

428 

6.5.3.3  

4 II

2   

CITES 4 CITES  3

CITES  1 Gnetum montanum

IUCN 2 Dalbergia balansae

VU  

 

6.5.3-1 1

 



~  

429 

 

6.5.3-1  

17 16 17



~  

430 

 

133

12 8

 

 

6.5.4  

 

6.5.4.1  

1  

 

1  

12 16



~  

431 

 

 

 

 

 

2  

87

 



~  

432 

 

 

3  

12 7.9%

 

 

 



~  

433 

 

2  

 

 

 

 

 

 

115

76.2%

 



~  

434 

 

 

 

 

6.5.4.2  

II 16

Hoplobatrachus chinensis Elaphe radiata Ophiophagus 

hannah Prionailurus bengalensis Elanus 

caeruleus Milvus migrans Circus melanoleucos Buteo 

buteo Falco tinnunculus Falco subbuteo Centropus 

sinensis Centropus bengalensis Tyto longimembris

Otus bakkamoena Halcyon smyrnensis Garrulax canorus

Duttaphrynus 

melanostictus Calotes versicolor Callosciurus erythraeus

31  

IUCN VU 2 Naja atra

Ophiophagus hannah CITES II 13

 

 

1  

7 Hylarana 



~  

435 

guentheri Fejervarya multistriata Polypedates 

megacephalus Rhacophorus dennysi Microhyla pulchra

 

 

2  

5

Bungarus multicinctus  

1

 

2 IUCN VU CITES

 

 

3  

33

Turdus merula Parus major

 

1 6

 

2

 

3 2

 

4 II

 



~  

436 

5 II CITES II

 

 

4  

2 Callosciurus 

erythraeus

 

II CITES II

 

6.5.5  

57

 

/

 

 

3 Rd Rf Lp

300m



~  

437 

10m

20m×20m

 

 

Rd = I / ×100% 

Rf = I / ×100% 

Lp = I / ×100% 

Do = {(Rd+Rf)/2+Lp}/2×100% 

6.5.5-1 6.5.5-1 Rd

Rf Lp

Do

58.43% 32.17

12.13% 21.18% 10.42% 15.82%

41.16

26.22 22.93  

6.5.5-1  

        

Rd 

(%) 

 20.48 6.49 12.70 46.19 12.88 1.26 

 22.39 6.40 15.38 39.54 14.97 1.32 

Rf 

(%) 

 42.86 3.57 42.86 28.57 17.86 7.14 

 36.67 0 30.00 53.33 23.33 6.67 

Lp 

(%) 

 28.00 1.24 30.40 14.58 20.15 5.65 

 22.91 1.06 23.16 35.89 12.67 4.31 

Do 

(%) 

 29.84 3.14 29.09 25.98 17.76 4.93 

 26.22 2.13 22.93 41.16 15.91 4.15 



~  

438 

 

6.5.5-1  

6.5.5-1

6.5.5-2 6.5.5-2 14.66%

108.15% 23.22%

65.08% 25.86% 52.44%

20.75% 56.55% 3.32%

5.49% 15.56% 12.00%

21.67% 5.52% 7.35%

22.48% 38.43%  

6.5.5-2  

         

Rd 

(%) 

 
 30.34 3.78 21.35 35.44 8.78 0.31 

 30.22 3.78 23.61 28.65 13.43 0.31 

 
 18.03 5.27 11.14 45.64 19.81 0.11 

 20.73 4.99 16.86 38.26 19.15 0 

 
 20.00 6.75 11.33 51.96 9.35 0.62 

 22.11 6.64 13.39 45.22 12.09 0.56 

 
 23.27 11.26 19.34 23.91 15.62 6.59 

 24.57 10.81 17.94 18.45 21.51 6.73 

Rf 

(%) 

 
 20.00 0 26.67 10.00 73.33 0 

 40.00 0 26.67 50.00 50.00 0 

  63.33 6.67 56.67 26.67 6.67 0 



~  

439 

 36.67 0 46.67 46.67 6.67 0 

 
 36.67 0 56.67 20.00 30.00 0 

 50.00 0 46.67 33.33 13.33 0 

 
 13.33 3.33 10.00 63.33 33.33 13.33 

 20.00 0 16.67 73.33 23.33 3.33 

Lp 

(%) 

 
 28.70 0.56 13.21 8.45 49.03 0.05 

 26.67 0.48 9.81 25.57 37.44 0.02 

 
 37.42 1.01 43.49 12.06 5.99 0.04 

 29.19 0.82 29.58 37.14 3.27 0 

 
 31.36 1.37 41.29 7.70 17.59 0.69 

 25.63 1.16 33.54 29.10 9.96 0.59 

 
 10.33 2.23 7.63 48.47 26.00 5.34 

 7.94 1.97 6.63 66.17 12.90 4.39 

Do 

(%) 

 
 26.94 1.23 18.61 15.59 45.04 0.10 

 30.89 1.19 17.48 32.45 34.58 0.09 

 
 39.05 3.49 38.70 24.11 9.62 0.05 

 28.95 1.66 30.67 39.80 8.09 0 

 
 29.85 2.37 37.65 21.84 18.63 0.50 

 30.84 2.24 31.79 34.19 11.34 0.44 

 
 14.32 4.76 11.15 46.05 25.24 7.65 

 15.11 3.69 11.97 56.03 17.66 4.71 

 

6.5.5-2  

6.5.6  

6.5.6.1  



~  

440 

 

7296.60t

5073.64t 45.88t 2055.66t 121.42t

6.5.6-1  

297.53t 3.18t 148.50t 11.34t

2681.46t 7.13t 1413.00t

40.64t 2157.14t 32.39t

345.66t 58.10t 297.52t

3.18t 148.5t 11.34t  

6.5.6-1  

  
t/ 

hm
2
·a  

 

hm
2

 t/a  

 

 9.56 28.71 274.47 

 8.16 1.39 11.34 

 8.22 1.91 15.70 

 9.08 0.81 7.35 

 8.42 — — 

 6.00 24.75 148.50 

 6.92 0.46 3.18 

 1.44 — — 

 — — 460.55 

 

 

 9.56 214.34 2049.09 

 8.16 4.98 40.64 

 8.22 2.68 22.03 

 9.08 27.57 250.34 

 8.42 — — 

 6.00 235.50 1413.00 

 6.92 1.03 7.13 



~  

441 

  
t/ 

hm
2
·a  

 

hm
2

 t/a  

 1.44 — — 

 — — 3782.22 

 

 9.56 194.44 1858.85 

 8.16 7.12 58.10 

 8.22 19.31 158.73 

 9.08 15.37 139.56 

 8.42 — — 

 6.00 57.61 345.66 

 6.92 4.68 32.39 

 1.44 — — 

 — — 2593.28 

 

 9.56 28.71 274.47 

 8.16 1.39 11.34 

 8.22 1.91 15.70 

 9.08 0.81 7.35 

 8.42 — — 

 6.00 24.75 148.50 

 6.92 0.46 3.18 

 1.44 — — 

 — — 460.55 

  — — 7296.60 

6.5.6.2  

 



~  

442 

 

NP

LPI AREA_MN SHDI

SHEI NP

LPI AREA_MN AI

 

NP

NP

 

LPI

 

AREA_MN

 

AI

0~1

 

SHDI

SHDI

SHDI  

SHEI SHEI

SHEI 1



~  

443 

 

6.5.6-2

300m

LPI AREA_MN 8.70%

 

6.5.6-2  

 NP LPI AREA_MN SHDI SHEI 

 9334 7.40 1.15 1.54 0.86 

 8702 31.45 1.25 1.49 0.83 

6.5.6-3

NP LPI AREA_MN AI

NP AREA_MN AI

NP LPI AREA_MN AI

NP LPI AREA_MN AI

NP AREA_MN AI

 

6.5.6-3  

  NP LPI AREA_MN AI 

 
 1912 1.78 1.58 87.34 

 1948 0.72 1.28 86.49 

 
 606 0.04 0.22 71.97 

 557 0.04 0.21 71.16 



~  

444 

 
 1185 3.06 2.76 89.52 

 1338 0.86 1.89 87.81 

 
 4311 1.87 0.36 84.18 

 3441 31.45 1.14 92.32 

 
 1202 7.40 1.80 91.00 

 1303 1.30 1.06 87.69 

 
 118 4.33 5.16 95.52 

 115 1.70 4.09 93.75 

 

6.5.6-4

NP

LPI SHDI SHEI

 

6.5.6-4  

  NP LPI AREA_MN SHDI SHEI 

 
 979 45.29 1.80 1.22 0.68 

 953 22.05 1.84 1.32 0.74 

 
 2640 12.07 1.03 1.20 0.67 

 2224 32.44 1.22 1.24 0.77 

 
 4546 4.70 0.90 1.33 0.74 

 4310 25.17 0.95 1.39 0.77 

 
 941 23.93 1.74 1.37 0.77 

 981 60.37 1.67 1.13 0.63 

6.5.6-5

6.5.6-8 NP

LPI AREA_MN



~  

445 

AI

NP NP

LPI AREA_MN AI

NP

LPI

AI  

6.5.6-5  

  NP LPI AREA_MN AI 

 
 297 1.87 1.70 88.69 

 288 1.82 1.63 88.40 

 
 37 0.07 0.27 73.83 

 36 0.07 0.23 73.54 

 
 209 1.62 1.11 85.28 

 225 0.72 0.77 82.46 

 
 347 2.21 0.43 80.13 

 273 22.05 1.65 91.08 

 
 86 45.29 10.02 95.07 

 128 8.06 5.14 92.91 

 
 3 0.03 0.29 77.42 

 3 0.02 0.13 80.60 

6.5.6-6  

  NP LPI AREA_MN AI 

 
 476 6.14 2.14 89.89 

 461 2.90 1.73 89.07 

 
 139 0.14 0.20 73.91 

 111 0.14 0.20 74.86 

 
 294 12.07 4.03 90.30 

 375 3.44 2.15 87.86 



~  

446 

 
 1205 0.73 0.27 77.28 

 851 32.44 1.19 92.27 

 
 523 2.45 0.31 74.76 

 426 0.19 0.21 71.24 

6.5.6-7  

  NP LPI AREA_MN AI 

 
 909 4.70 1.41 85.93 

 953 1.86 1.11 85.04 

 
 307 0.10 0.18 68.87 

 286 0.06 0.17 67.44 

 
 515 2.39 3.27 90.13 

 577 1.72 2.39 88.88 

 
 2362 0.83 0.13 72.67 

 1949 25.17 0.61 90.95 

 
 425 2.98 1.69 89.46 

 521 0.57 0.79 84.68 

 
 28 0.14 1.01 82.53 

 24 0.12 1.02 82.36 

6.5.6-8  

  NP LPI AREA_MN AI 

 
 219 1.56 0.77 80.93 

 241 0.32 0.54 78.10 

 
 106 0.28 0.35 77.46 

 106 0.28 0.31 76.02 

 
 182 1.32 0.69 84.73 

 176 1.32 0.62 83.60 

 
 225 12.24 3.54 93.32 

 181 60.37 6.00 94.73 

  147 23.93 2.90 92.39 



~  

447 

 211 2.98 1.00 85.22 

 
 62 1.15 1.41 85.41 

 66 0.48 1.09 83.46 

6.6  

6.6.1  

6.6.1.1  

140km

 

1  

1  

3.36 m
3

5205.4 m
3

3639.6 m
3

 

 

2  

6.6.1-1 6.6.1-2
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448 

57 56km

39.5%  

12 9.5km 6.8km

16 8.0km

27 37.1km 17.9km

11.9km

17.1 m
2

38.5km 35.33 m
2
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451 

 

 

 

0~0.17m/s 0.01~0.16m/s

 

 

 

5.4m

12

2

16 2

350.1 27 21



~  

452 

2112.9 2 1 1

6.6.1-3  

6.6.1-3  

 
 

 

  

 
 

 

 

 m
3

 

 

 

 

 

 12 2 149.5 45.8 10 1230.4 1286.9 

 16 14 350.1 111.8 2 32.9 5009.9 

 27 12 2112.9 1105.4 15 3265.1 2907.7 

 2 1 56 33.5 1 66.3 280.3 

 57 32 2668.4 1296.5 28 4183 9484.9 

177.89 m
2

2668.4

28.13%

 

632.33 m
2

9484.9

— — —

 

3  

 

 



~  

453 

 

 

2  

3

1.8km  

3

 

 

3  

28 3



~  

454 

 

4  

2

300m 3.4 m
2

300m

5.14 m
2

 

6.6.1.2  

1  

 

1  

10mg/L

50mg/L

10 50mg/L

50mg/L 9.38km
2

 



~  

455 

 

 

2  

 

50mg/L 40%

300mg/L

 

42 16

38.10% 10 23.81% 9

21.43% 7 16.67%

 

3  



~  

456 

 

 

8mg/L 2.5h

62mg/L 2400h

77% 743mg/L 2400h

85%  

 

5~6

3

5~7  

 

SC/T 9110-2007

 



~  

457 

Wi =Di ×Si 

 

Wi—— i kg  

Di—— i /km
2

/km
3

kg/km
2

 

Si—— i km
2

km
3

 

5205.4

m
3

3639.6 m
3

5.4m×85m×360m × ×

- 4.9m×105m×360m  

100%

97.82g/m
2

2.74×10
7
m

2

300m
2

6319.17t

30 /kg 1.90 6.6.1-4  

6.6.1-4   

 m2  g/m2   t  
 1.615×10

7
 97.82 4 6319.17 

 300 97.82 20 0.59 

    6319.76 

2  
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300mg/L

3~4  

SC/T9110-2007

 

GB11607 GB3097 II GB11607

GB3097

 

 

 

Wi—— i

(kg)  

Dij—— j i

/km² /km² kg/km²  

Sj—— j km²  

Kij—— j i

 

n——  
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1299.96t 3 15 /kg

0.58  

6.6.2  

6.6.2.1  

 

 

 

6.6.2.2  

 

1  

1  

 



~  
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2005

2009

6.6.2-1~6.3.2-3  

6.6.2-1   

 
2005  2009   

 %   %   %  

 16 26.23 33 60.00 17 106.25 

 11 18.03 4 7.27 -7 -63.64 

 26 42.62 15 27.27 -11 -42.31 

 3 4.92 2 3.64 -1 -33.33 

 3 4.92 0 0.00 -3 -100.00 

 1 1.64 0 0.00 -1 -100.00 

 1 1.64 1 1.82 0 0.00 

 61 100.00 55 100.00 -6 -9.84 

6.6.2-2   

 
2005  2009   

 %   %   %  

 100204 83.86 104297 70.91 4093 4.08 

 2199 1.84 8469 5.76 6270 285.11 

 11116 9.30 29417 20.00 18301 164.64 

 2181 1.83 3566 2.42 1385 63.49 

 3787 3.17 0 0.00 -3787 -100.00 
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 0 0.00 1337 0.91 1337 0.00 

 0 0.00 0 0.00 0 0.00 

 119487 100.00 147086 100.00 27599 23.10 

6.6.2-3   

 

2005  2009   

 %   %   
 

%  

 0.5161 91.69 0.3265 50.85 -0.1896 -36.74 

 0.0019 0.34 0.2142 33.36 0.2123 10980.79 

 0.0043 0.76 0.0204 3.18 0.0161 378.46 

 0.0297 5.28 0.0802 12.50 0.0505 169.83 

 0.0108 1.92 0.0000 0.00 -0.0108 -100.00 

 0.0000 0.00 0.0007 0.11 0.0007 0.00 

 0.0000 0.00 0.0000 0.00 0.0000 0.00 

 0.5629 100.00 0.6420 100.00 0.0791 14.06 

2  

0.1-10.0mg/L

1.0-3.6mg/L 0.1mg/L  

2  

1  

6.6.2-4~6.6.2-6
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6.6.2-4  

 
2005  2009   

 %   %   %  

 13 18.84  54 50.94  41 59.42  

 23 33.33  29 27.36  6 8.70  

 19 27.54  8 7.55  -11 -15.94  

 14 20.29  15 14.15  1 1.45  

 69 100 106 100.00  37 53.62  

6.6.2-5  

 
2005  2009   

 %   %   %  

 64.3 54.86  1980 98.500  1915.7 1634.56  

 46.5 39.68  30 1.492  -16.5 -14.08  

 2.9 2.47  0.06 0.003  -2.84 -2.42  

 3.5 2.99  0.09 0.004  -3.41 -2.91  

 117.2 100 2010.15 100 1892.95 1615.15  

6.6.2-6  

 
2005  2009   

 %   %   %  

 0.0103 6.35  0.1209  73.59  0.1106  68.21  

 0.0372 22.93  0.0405  24.64  0.0033  2.03  

 0.0522 32.18  0.0012  0.73  -0.0510  -31.44  

 0.0625 38.53  0.0017  1.04  -0.0608  -37.48  

 0.1622 100  0.1643  100.00  0.0021  1.32  

2  
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0.1-15.0mg/L

 

3  

5.4m 85m

 

 

 

6.6.2.3  

1  

1  

 

“ ” “ ”



~  

464 

 

 

2  

 

3  



~  

465 

 

4  

 

2  

 

77



~  
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8~9

3~4

8~9

3-4 8-9

 

 

 

3  



~  
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73 27 15

Lencosoma chinensis (Osbeck) Opsariichthys bidens 

Günther Ochetobius elongatus Kner Rasborinus lineatus (Pellegrin)

Sinibrama melrosei Nichols et Pope Hemiculter leucisculus Basilewsky

Parabramis pekinensis Basilewsky Megalobrama terminalis

Richardson Aristichthys nobilis Richardson Hypophthalmichthys molitrix

Cuvier et Valenciennes 55.6%

7

2

 

 

4  



~  

468 

 

3000t

 

6.6.2.4  

1

20

 

 

6.6.2.5 “ ”  

3

6.6.2-1  

5km

3  



~  

469 

 

6.6.2-1 “ ”  

 

6.6.3  

 

 

24m
3
/s 40m

3
/s
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7

1956~2016 720 98.9%

70

90.2% 90%

89.5%

 

6.7  

6.7.1  

3 108.595 21.9797

49.2 1952 1952

109.2531 22.7977 88.7

1957 1957 109.302

22.4169 66.6 1956 1956

2001-2020  

1  

1  

3 6.7.1-1 12

2.4 / 08 1.9 / 12 

2.2 / 08 1.7 / 04 2.4

/ 08 1.8 /

12 4 2.2~2.4 / 8

1.7~1.9 /  

6.7.1-1 3 m/s  

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

 2.4 2.3 2.2 2.3 2.4 2.1 2.1 1.9 2.1 2.2 2.2 2.4 

 2.2 2.2 2.2 2.2 2.1 1.9 2.0 1.7 1.9 1.9 2.0 2.2 
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 2.3 2.3 2.2 2.4 2.2 2.1 2.1 1.8 1.8 1.9 2.0 2.3 

2  

20 6.7.1-1 N

NNW NNE SSW 45.5 N 16.4

NNE N C NE 59.8 NNE

20.1 N NNE NE S 44.9

N 13.9 N NNE

 

6.7.1-2 3 %  

 N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW C 

 16.4 10.1  6.1 3.6  4.0  5.0  4.8  6.5  7.5  8.2  3.0  1.9  1.3 1.7  3.5  10.8  5.5  

 14.4 20.1  11.7 2.1  1.5  1.1  1.9  3.1  9.2  5.6  3.7  1.3  1.3 1.5  3.0  4.9  13.6 

 13.9 11.9  11.5 7.5  6.0  3.5  6.4  6.1  7.6  6.0  3.7  1.4  1.0 0.8  2.5  4.9  5.6  

 

 

     

                                  

 

 

6.7.1-1  



~  

472 

3  

20 0.05%

2020 3.1 / 2014 1.8 /

0.02% 2020 

2.5 / 2004 1.6 /

0.01% 2003 2.5 /

2017 1.9 /  

 

                               

 

 

6.7.1-2 2001-2020  

m/s  

2  

1  

07 28.8 01 14.0 20

2005-07-19 37.9 20 2016-01-24

1.6 07 28.3 01 12.2



~  
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20 2004-07-01 38.1 20 

2003-01-07 0.8 07 28.3 01 12.7

20 2005-07-19 38.4 20 

2018-02-06 0.8  

 

                          

 

 

6.7.1-3  

2  

20 2015 23.8

2011 22.2 4 20

2015 22.4 2011 20.8

4 20 2020

22.9 2011 21.0 4  



~  

474 

 

                          

 

 

6.7.1-4 2001-2020  

 

3  

1  

07 509.0 02 38.3

20 2014-06-11 380.5 07

286.4 02 40.4 20

2013-11-11 310.6 07 389.5 

02 41.6 20 2003-06-27 247.7 

 



~  
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6.7.1-5  

2  

20 2001

2917.1 2010 1634.8 10

20 2001 2056.7 

2009 1181.2 2-3 20 

2001 2463.0 2005 

1101.1 6-7  



~  
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6.7.1-6  2001-2020  

 

4  

1  

08 195.5 03 63.2

08 180.6 03 47.6

07 198.7 03 58.3  



~  

477 

 

                          

 

 

6.7.1-7  

2  

20 2003 

2076.4 2020 1414.6 10

20 2016 1737.9

2002 1257.0 20

2003 2243.5 2020 

1397.6  



~  
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6.7.1-8 2001-2020  

 

5  

1  

06 84.2% 12

68.4% 06 83.4% 12

71.9% 06 83.7% 12

73.8%  



~  
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6.7.1-9  

2  

20 0.27% 2019

83.5% 2007 74.0%

20 2001 

82.0% 2011 76.0% 2-3

20 2017 

84.1% 2013 75.0% 10  



~  
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6.7.1-10  2001-2020  

 

6.7.2  

6.7.2.1  

 

1  

TSP

 



~  

481 

  

 

12

4 2.2~2.4 / 8

1.7~1.9 / N NNE 06

84.2% 12 68.4% 06

83.4% 12 71.9% 06

83.7% 12 73.8%  

 

  

2007
[1]

2021
[2]

2018
[3]

 

1

10m 938.67 μg/m3

611.89 μg/m3 78.15 μg/m3

15m

100m 11%  



~  

482 

 

6.7.2-1  1  

2 6.7.2-2

2m 6.7.2-3

12 m/s 

607μg /m3
3 m/s 

17%

3 3

 

 

6.7.2-2   



~  

483 

 

6.7.2-3  2m  

6.7.2-1

50 208.59 135.98 17.37 

μg/m3
100 103.25 67.31 8.60 μg/m3

GB16297-1996 1 mg/m
3

50m 100m TSP  

50m

GB16297-1996 1 mg/m
3

 

6.7.2-1  50m 100m  

 
 

μg/m3
 

50m  

μg/m3
 

100m  

μg/m3
 

 938.67 208.59 103.25 

 611.89 135.98 67.31 

 938.67 208.59 103.25 

 78.15 17.37 8.60 

2  



~  
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3.5 mg/m
3

5~10m

1 mg/m
3

 

5~10m

 

3  

1 80 90kg  

 

4  

GB 18483-2001 2.0 mg/m
3

85% 75%

60% 6.7.2-2

 

6.7.2-2   

    

/ mg/m
3

 2.0 

/% 60 75 85 



~  
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6.7.2.2  

6.7.1

 

20

6.7.2.1 0 30] 30 60] 60 100 ]

+

= + = + = + = + =

 

6.7.2-3~6.7.2-5

92 2

13 77 2

13

2 8 3

 

6.7.2-3  

  
 

m     

   1770    

 
  962    

  149    

   1848    

6.7.2-4  

   
 m    

 

 

2#    2389    

3#    1254    

6#    2199    

7#    1844    



~  

486 

8#    1682    

9#    246    

13#    1072    

 

21#  
 

 1779    

22#  
 

 1522    

23#  
 

 2424    

24#    1870    

25#    671    

34#    1301    

35#    1630    

51#    1770    

57#    535    

60#  
 

 1361    

61#  
 

 801    

66#    482    

67#    411    

68#    565    

69#    876    

74#    30    

75#    209    

78#    781    

79#  
 

 962    

80#    149    

80#    453    

80#    540    

81#    391    

81#    453    

82#  
 

 475    

82#  
 

 1021    

7#    1176    

10#

 
  869    

11#  
 

 297    

12#

 
  736    

 

84#  
 

 488    

86#  
 

 620    



~  
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89#  
 

 790    

90#  
 

 1192    

91#  
 

 1510    

92#  
 

 495    

93#  
 

 689    

98#  
 

 1039    

99#  
 

 1414    

103#    1768    

133#    2609    

134#    1898    

135#    1899    

136#    987    

144#    1416    

145#    862    

146#    411    

12#

  
 2142    

16#

 
  2479    

18#

 
  2432    

 

148#  
 

 1099    

149#    889    

150#  
 

 944    

149#  
 

 1863    

19#

  
 1428    

20#

  
 314    

21#

  
 562    

22#

 
  2396    

6.7.2-5  

   m     

 

  20-3152    

  20-2936    



~  

488 

  20-4314    

  20-152    

 

  20-357    

  20-479    

  20-1030    

  20-112    

  20-1080    

  20-1593    

 

  20-1355    

  20-793    

  20-675    

  20-139    

 

  20-655    

  20-1064    

  20-476    

  20-170    

  20-534    

  20-28    

  20-775    

  20-962    

6.7.2.2  

10m

938.67 μg/m3 611.89 μg/m3

78.15 μg/m3

3.5 mg/m
3

1 

80 90kg

50m GB16297-1996

1 mg/m
3

 

92 2

13 77

2 13

2

8 3
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6.7.3  

SO2 NOX PM10 PM2.5 HC

NO2 2035 2050 194.68

324.47  HJ2.2-2018

2050

 

6.7.3.1  

“ ” “ ”

 

1  

  

E = W×EF×FCF×CF×10
-6

                  1 

 

E /  

W 2  

EF / 3  

FCF  

CF——  

W= MCR×LF×Act                          2 

   

MCR  
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LF  

Act  

EF= EF0×LLA                            3 

 

EF0 /  

LLA  

 

  

Ea =                         4 

Ea / n

j k  

  

—

6.7.3-2  

6.7.3-1 g/kwh  

 SO2 NOx PM10 PM2.5 HC 

 0.14 13.20 0.17 0.15 0.53 

 0.14 13.90 0.16 0.15 0.42 

6.7.3-2  

 SO2 NOx PM10 PM2.5 HC 

0.02 1.00 4.63 7.29 21.18 9.68 

0.03 1.00 2.92 4.33 11.68 6.46 

0.04 1.00 2.21 3.09 7.71 4.86 

0.05 1.00 1.83 2.44 5.61 3.89 

0.06 1.00 1.60 2.04 4.35 3.25 

0.07 1.00 1.45 1.79 3.52 2.79 

0.08 1.00 1.35 1.61 2.95 2.45 

0.09 1.00 1.27 1.48 2.52 2.18 

0.10 1.00 1.22 1.38 2.18 1.96 

0.11 1.00 1.17 1.30 1.96 1.79 

0.12 1.00 1.14 1.24 1.76 1.64 

0.13 1.00 1.11 1.19 1.60 1.52 

0.14 1.00 1.08 1.15 1.47 1.41 

0.15 1.00 1.06 1.11 1.36 1.32 

0.16 1.00 1.05 1.08 1.26 1.24 
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 SO2 NOx PM10 PM2.5 HC 

0.17 1.00 1.03 1.06 1.18 1.17 

0.18 1.00 1.02 1.04 1.11 1.11 

0.19 1.00 1.01 1.02 1.05 1.05 

0.20 1.00 1.00 1.00 1.00 1.00 

2  

2035 2050 10800 18000

2050 5000

1000 ~5000 5000

13km/h 3000 3000

12km/h  

2035 2050 6.7.3-3

NO2 2035

2050 194.68 324.47  

6.7.3-3  /  

 SO2 NO2 PM10 PM2.5 HC 

2035 20.13  194.68  23.75  21.57  68.54  

2050 33.55  324.47  39.58  35.95  114.24  

6.7.3.2  

- (HJ2.2-2018) 5.3

A AERSCREEN

 

(HJ2.2-2018)

Pi  

 

Pi—— i %  

Ci—— i 1h

μg/m3
 

C0i—— i μg/m3
 

6.7.3-4 6.7.3-5  



~  

492 

6.7.3-4  

  

/  35.8  

/  -10.8  

  

  

   

   

6.7.3-5  

  

 Pmax 10% 

 1% Pmax<10% 

 Pmax<1% 

SO2 NO2 PM10 PM2.5 Pmax 0.30% 7.41%

0.40% 0.73%  HJ2.2-2018

 

 HJ2.2-2018

5km  

6.7.3.3  

2050

NO2 SO2 PM10 PM2.5 6.7.3-6 6.7.3-7  

6.7.3-6  

     

1 
 

 

SO2

NO2 PM10 PM2.5  

 

 

6.7.3-7  

   μg/m3
  

1 SO2 
 60 

 

GB3095-2012  

24  150 

2 NO2 
 40 

24  80 

3 PM10 
 70 

24  150 

4 PM2.5 
 35 

24  75 
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2  

2020

SO2 11μg/m3
NO2

19μg/m3
PM10 45μg/m3

PM2.5 25μg/m3

 SO2 14μg/m3
NO2 12μg/m3

PM10 45μg/m3

PM2.5 26μg/m3
 SO2 10μg/m3

NO2

15μg/m3
PM10 40μg/m3

PM2.5 21μg/m3
 

3  

ADMS

HJ2.2-2018

 

ADMS

ADMS

Urban  

7
'

�
'2

Q2
),(X

ijkr
r

�3
�/

8�

8
�
�

8�

8
�
�

�( )](exp[)(
)(

Q

;

ikliikl
iklzikli

ijklikl HUxrVS
HU

f
�

+
 

 

ADMS

Monin-Obukhov

 

4  

 

2020

 

 

7
� 8�

8
�
�

8�

8
�
� �

(��
�

(����
m

n iklz

ikljklm

iklz

ikljklm

iklz

ikl
ikl

HnHHnHH
V

1

2

;

;2

;

;2

;

]}
2

(
2

1
exp[])

2
(

2

1
exp[])(

2

1
exp[

+++
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NASA NIMA

SRTM3 V4.1 DEM 90m  

 

ADMS

 

6.7.3.4  

2050

 

1  

SO2 NO2 PM10 PM2.5

PM10 PM2.5 GB3095-2012

HJ2.2-2018

3 PM10 PM2.5 450μg/m
3

225μg/m
3

SO2

NO2 PM10 PM2.5 6.7.3-8  

6.7.3-8 SO2 NO2 PM10 PM2.5  

 (μg/m3
) (m) 

SO2 15.49  0 <500μg/m3
 

NO2 33.71  0 <200μg/m3
 

PM10 46.79  0 <450μg/m3
 

PM2.5 27.63  0 <225μg/m3
 

2050 SO2 NO2 PM10 PM2.5

15.49 33.71 46.79 27.63μg/m3
500 200 450

225μg/m
3

0

 

2 SO2 NO2 PM10 PM2.5  

2050

SO2 NO2 PM10 PM2.5

6.7.3-9 6.4.3-12 6.7.3-1 6.7.3-8  

2050 SO2 NO2 PM10

PM2.5 0.40μg/m3
3.92μg/m3

0.48μg/m3

0.43μg/m3
0.26% 4.91% 0.32% 0.58% SO2 NO2 PM10
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PM2.5 0.16μg/m3
1.58μg/m3

0.19μg/m3

0.18μg/m3
0.27% 3.95% 0.28% 0.50%  

2050 SO2 NO2 PM10

PM2.5 11.40μg/m3
22.92μg/m3

45.48μg/m3

25.43μg/m3
7.60% 28.66% 30.32% 33.91% SO2 NO2 PM10

PM2.5 11.16μg/m3
20.58μg/m3

45.19μg/m3

25.18μg/m3
18.60% 51.45% 64.56% 71.93% 2050

SO2 NO2 PM10 PM2.5 14.40μg/m3
15.92μg/m3

45.48μg/m3
26.43μg/m3

9.60% 19.91% 30.32% 35.25% SO2

NO2 PM10 PM2.5 14.16μg/m3
13.58μg/m3

45.19μg/m3
26.18μg/m3

23.60% 33.95% 64.56% 74.79%

2050 SO2 NO2 PM10 PM2.5 10.40μg/m3

18.92μg/m3
40.48μg/m3

21.43μg/m3
6.93% 23.66% 26.99%

28.58% SO2 NO2 PM10 PM2.5 10.16μg/m3

16.58μg/m3
40.19μg/m3

21.18μg/m3
16.93% 41.45% 57.42%

60.50%  

2050 SO2

NO2 PM10 PM2.5

GB3095-2012 SO2 NO2 PM10 PM2.5

 

6.7.3-9  

 

  

μg/m3
 %  

μg/m3
 

%  

SO2 0.40  0.26  0.16  0.27  

NO2 3.92  4.91  1.58  3.95  

PM10 0.48  0.32  0.19  0.28  
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PM2.5 0.43  0.58  0.18  0.50  

6.7.3-10  

 

  

μg/m3
 %  

μg/m3
 

%  

SO2 11.40  7.60  11.16  18.60  

NO2 22.92  28.66  20.58  51.45  

PM10 45.48  30.32  45.19  64.56  

PM2.5 25.43  33.91  25.18  71.93  

6.7.3-11  

 

  

μg/m3
 %  

μg/m3
 

%  

SO2 14.40  9.60  14.16  23.60  

NO2 15.92  19.91  13.58  33.95  

PM10 45.48  30.32  45.19  64.56  

PM2.5 26.43  35.25  26.18  74.79  

6.7.3-12  

 

  

μg/m3
 %  

μg/m3
 

%  

SO2 10.40  6.93  10.16  16.93  

NO2 18.92  23.66  16.58  41.45  

PM10 40.48  26.99  40.19  57.42  

PM2.5 21.43  28.58  21.18  60.50  
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6.7.3-1  2050 SO2 μg/m3
 

 

6.7.3-2  2050 SO2 μg/m3
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6.7.3-3  2050 NO2 μg/m3
 

 

6.7.3-4  2050 NO2 μg/m3
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6.7.3-5  2050 PM10 μg/m3
 

 

6.7.3-6  2050  PM10 μg/m3
 



~  

500 

 

6.7.3-7  2050  PM2.5 μg/m3
 

 

6.7.3-8  2050  PM2.5 μg/m3
 

6.7.3.5  



~  
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NO2 2035 2050

194.68 324.47 SO2 NO2 PM10 PM2.5 Pmax

0.30% 7.41% 0.40% 0.73%  

HJ2.2-2018

2050

2050 SO2 NO2 PM10 PM2.5 15.49 33.71

46.79 27.63μg/m3
500 200 450 225μg/m

3

0 2050

SO2 NO2 PM10 PM2.5

GB3095-2012 SO2 NO2

PM10 PM2.5

 

6.7.4  

1  

 

, ,

,

TR FIi j i j i
i j

E C� ( (7
 

E TRi,j j

i FIi,j j

i Ci i  

2  

2050

“ ” “ ”
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2050 51.89

2050 10.47  

6.7.4-1 “ ” “ ”  

   

1.  
 

2050 2090 t  

-

2050

1420 t -

670 t  

2.

 

 

2050 1800 t  

2050

1800 t

1200 t 600 t  

3.

 

 

2050 1300 t  

2050

1300 t  

4.  
2050

900 t  
2050 600 t

2050 300 t  

5.  
 

2050 650 t  

-

2050

- 375 t

275 t  

6.

 

2050

950 t  2050 950 t  

7.

 

2050

285 TEU  

-

2050 95 TEU

73 TEU 80 TEU 37 TEU  

8.  
2050

1210 t  

-

2050 330 t

350 t 300 t 230 t  

9 5000  

 

3  

2050

41.41
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6.8  

6.8.1  

 

1  

LA r = LA r0 -20lg r/ r0 - L 

LA r — r A dB A  

      LA r0 — r0 A dB A  

      r0 —  

      r — m  

L — [dB(A)]  

2  

 

LTP — dB A  

      Lpi — dB A  

      N — n  

3  

� � � � 16lg10
5.7

lg10lg10 21
0 �'��

�
�


�
� �

��
�
�


�
���� L

rTV
N

LhL
i

i
iEieq 3

&&
 

 Leq(h)i — i dB(A)   

� �iEL0  — i Vi 7.5m A

dB(A)  

Ni — i /h  

r — m   

Vi — i km/h  

T — 1h  

21 &&  —  

L—— dB(A)  

 
"

�
�
!

�
� 7

�

n

i

L
TP

piL
1

1.0
10lg10



~  

504 

 

� �iEL0 =22.0+36.32lgVH 

V 40km/h 20km/h  

6.8.2  

  

6.8.2.1  

1  

6.8.2-1

14m 80m  

6.8.2-1    dB(A) 

  

  

  10m 20m 50m 80m 100m 150m 200m 300m 

 

 
82 1m 54.0  48.0  40.0  35.9  34.0  30.5  28.0  24.5  

 
101 1m 73.0  67.0  59.0  54.9  53.0  49.5  47.0  43.5  

 73.1  67.0  59.1  55.0  53.1  49.5  47.0  43.5  

 

 
14m 

 
80m  

 

2  

6.8.2-2
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GB3096-2008 1 20m 50m  

6.8.2-2    dB(A) 

    

 

15m 25m 50m 80m 100m 150m 200m 300m 

 

 65 10m 53.5  49.0  43.0  38.9  37.0  33.5  31.0  27.5  

 79 1m 47.5  43.0  37.0  32.9  31.0  27.5  25.0  21.5  

 78 1m 46.5  42.0  36.0  31.9  30.0  26.5  24.0  20.5  

 55.1  50.7  44.6  40.6  38.6  35.1  32.6  29.1  

 

1  20m 50m 

2  10m 30m 

4a  5m 20m 

3  

78~84 dB A

GB3096-2008 1 15m 50m  

6.8.2-3    dB(A) 

  
 

 

 

10m 20m 50m 80m 100m 150m 200m 300m 

 

 
84 1m 56.0 50.0 42.0 37.9 36.0 32.5 30.0 26.5 

 
79 1m 51.0 45.0 37.0 32.9 31.0 27.5 25.0 21.5 

 
78 1m 50.0 44.0 36.0 31.9 30.0 26.5 24.0 20.5 

 58.0 51.9 44.0 39.9 38.0 34.4 31.9 28.4 

 

 

1  15m 45m 

2  10m 25m 

4  

130~140 dB A

GB6722-2014 1 

90dB(A) 70dB(A)

20m 100m
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6.8.2-4    dB(A) 

 5m 20m 50m 100m 200m 400m 

dB(A) 
100 110 86 96 87 97 72 82 65 75 57 67 

 

4a 70dB

JTS204-2008 6.3.6~6.3.47

 

 

5  

6.8.2-5

10m 4a

30m 4a

 

6.8.2-5    dB(A) 

 20m 40m 60m 80m 100m 200m 

 60.7 57.7 56.0 54.7 53.8 50.7 

 55.5 52.5 50.7 49.5 48.5 45.5 

6.8.2.2  

 

44 3 4

GB 3096-2008 2

44

GB 3096-2008 2 22 2
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3.6~6.0dB(A) 4

GB 3096-2008 2

 

6.8.2-6  dB(A) 

   m   
 

   

 
51#  

 
1770 13.0  55.5  55.5  60.0   

 

79#  
 

962 18.3  56.4  56.4  60.0   

80#  
 

149 34.5  56.4  56.4  60.0   

 
1

1 

 1848-2615 27.7  57.0  57.0  60.0   

 

2#

3#

6#

 

 
20-4314 52.6  56.4  57.9  60.0   

7#

8#

 
 

20-2936 52.6  56.4  57.9  60.0   

9# 13#

  
246-1072 30.1  56.4  56.4  60.0   

 
 

20-3152 52.6  56.4  57.9  60.0   

 

21#

22#

23#

 

 
20-2424 52.6  55.5  57.3  60.0   

24#

25#

 
 

20-1870 52.6  55.5  57.3  60.0   

34#

35#   
1301-1630 15.6  55.5  55.5  60.0   

51#  
 

1770 13.0  55.5  55.5  60.0   

57#

  
20-1030 52.6  56.0  57.6  60.0   

60#

61#   
801-1361 19.8  56.0  56.0  60.0   
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66#

67#

68#

69#

74#

75#

10#

 

 20-1080 55.3  56.0  58.7  60.0   

78#   781 20.1  56.4  56.4  60.0   

79#

  
20-1593 52.6  56.4  57.9  60.0   

80#  
 

149 34.5  56.4  56.4  60.0   

80#

81#  
 453-540 24.8  56.4  56.4  60.0   

81#  
 

391 26.1  56.4  56.4  60.0   

82#  
 

475 24.4  56.4  56.4  60.0   

82#  
 

1021 17.7  56.4  56.4  60.0   

 
 

20-479 52.6  55.5  57.3  60.0   

 
 

20-112 52.6  56.0  57.6  60.0   

 

84#

86#   
488-620 24.2  56.4  56.4  60.0   

89#

90#

91#

92#

93#

98#

99#  

 
495-1510 24.0  56.4  56.4  60.0   

103#  
 

1768 13.0  56.4  56.4  60.0   

133#

134#

135#

136#

16#

 

 
20-2609 52.6  56.4  57.9  60.0   

144#

144#

146#  
 

411-1416 25.6  57.5  57.5  60.0   

18#

  
20-2432 52.6  56.4  57.9  60.0   

 
 

20-1355 52.6  56.4  57.9  60.0   
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20-139 52.6  57.0  58.3  60.0   

 

148#  
 

1099 17.1  57.5  57.5  60.0   

149#  
 

889 18.9  57.5  57.5  60.0   

150#   
20-944 52.6  57.0  58.3  60.0   

149#  
 

1863 12.5  57.0  57.0  60.0   

21#

  
20-775 52.6  57.0  58.3  60.0   

22#

 
 2396 10.3  57.0  57.0  60.0   

  20-655 52.6  57.0  58.3  60.0   

  20-1064 52.6  57.0  58.3  60.0   

 
 

20-476 52.6  57.0  58.3  60.0   

  20-170 52.6  57.0  58.3  60.0   

 
 

20-28 52.6  57.0  58.3  60.0   

 
 

20-962 52.6  57.0  58.3  60.0   

6.8.2-7  dB(A) 

   m  
    

 

 
51#  

 
1770 13.0  48.5 48.5  50.0   

 

79#  
 

962 18.3  47.9 47.9  50.0   

80#  
 

149 34.5  47.9 48.1  50.0   

 
1

1 

 1848-2615 27.7  46.5 46.6  50.0   

 

2#

3#

6#

 

 
20-4314 52.6  47.9 53.9  50.0  3.9  

7#

8#

 
 

20-2936 52.6  47.9 53.9  50.0  3.9  

9#

13#   
246-1072 30.1  47.9 48.0  50.0   

 
 

20-3152 52.6  47.9 53.9  50.0  3.9  
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21#

22#

23#  

 
20-2424 52.6  48.5 54.0  50.0  4.0  

24#

25#  
 

20-1870 52.6  48.5 54.0  50.0  4.0  

34#

35#   
1301-1630 15.6  48.5 48.5  50.0   

51#  
 

1770 13.0  48.5 48.5  50.0   

57#   
20-1030 52.6  47.5 53.8  50.0  3.8  

60#

61#   
801-1361 19.8  47.5 47.5  50.0   

66#

67#

68#

69#

74#

75#

10#

 

 20-1080 55.3  47.5 56.0  50.0  6.0  

78#   781 20.1  47.9 47.9  50.0   

79#   
20-1593 52.6  47.9 53.9  50.0  3.9  

80#  
 

149 34.5  47.9 48.1  50.0   

80#

81#  
 453-540 24.8  47.9 47.9  50.0   

81#  
 

391 26.1  47.9 47.9  50.0   

82#  
 

475 24.4  47.9 47.9  50.0   

82#  
 

1021 17.7  47.9 47.9  50.0   

 
 

20-479 52.6  48.5 54.0  50.0  4.0  

 
 

20-112 52.6  47.5 53.8  50.0  3.8  

84#

86#   
488-620 24.2  47.9 47.9  50.0   
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 89#

90#

91#

92#

93#

98#

99#  

 
495-1510 24.0  47.9 47.9  50.0   

103#  
 

1768 13.0  47.9 47.9  50.0   

133#

134#

135#

136#

16#

 

 
20-2609 52.6  47.9 53.9  50.0  3.9  

144#

144#

146#  
 

411-1416 25.6  48 48.0  50.0   

18#

 
 

20-2432 52.6  47.9 53.9  50.0  3.9  

 
 

20-1355 52.6  47.9 53.9  50.0  3.9  

 
 

20-139 52.6  46.5 53.6  50.0  3.6  

 

148#  
 

1099 17.1  48 48.0  50.0   

149#  
 

889 18.9  48 48.0  50.0   

150#   
20-944 52.6  46.5 53.6  50.0  3.6  

149#  
 

1863 12.5  46.5 46.5  50.0   

21#

 
 

20-775 52.6  46.5 53.6  50.0  3.6  

22#

 
 2396 10.3  46.5 46.5  50.0   

  20-655 52.6  46.5 53.6  50.0  3.6  

  20-1064 52.6  46.5 53.6  50.0  3.6  

 
 

20-476 52.6  46.5 53.6  50.0  3.6  

  20-170 52.6  46.5 53.6  50.0  3.6  

 
 

20-28 52.6  46.5 53.6  50.0  3.6  

 
 

20-962 52.6  46.5 53.6  50.0  3.6  

6.8.2.3  
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14m 80m

GB3096-2008 1 20m

50m

GB3096-2008 1 15m 50m

44 GB 3096-2008

2 22 2

3.6~6.0dB(A) 4

GB 3096-2008 2

 

6.8.3  

 

6.8.3.1  

30 

GB5980-2009

1000 ~5000 85 dB

0.5m 81dB(A)  
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6.8.3-1  

 

  6.8.3-2  

6.8.3-1

6.8.3-2

GB3096-2008 1 10m 32m

GB3096-2008 2 6m

18m GB3096-2008 4a

2m 10m  

6.8.3-3

20m 20m

GB3096-2008 4a 2
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35m

6.8.3-4

35m

0.2~0.3 dB A 1.3~2.0 dB A

GB3096-2008 2

6.8.3-3~6.8.3-8  

20m GB3096-2008

4a 35m

GB3096-2008 2 20~35

 

6.8.3-1  dB A  

0.5m

A

 

 

2m 5m 10m 30m 50m 100m 200m 300m 400m 500m 

81dB 69.0 61.0 55.0 45.4 41.0 35.0 29.0 25.4 22.9 21.0 

6.8.3-2 4a 2 1  

 

4a  2  1  

dB

A  m  

dB

A  m  

dB

A  m  

 70 2 60 6 55 10 

 55 10 50 18 45 32 

6.8.3-3   dB A  

   m  
  

    

 

  20-3152 56.4  47.9  57.1  51.5  

  20-2936 56.4  47.9  57.1  51.5  

  20-4314 56.4  47.9  57.1  51.5  

  20-152 55.5  48.5  56.4  51.7  

 
  20-357 55.5  48.5  56.4  51.7  

  20-479 55.5  48.5  56.4  51.7  
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  20-1030 56.0  47.5  56.8  51.3  

  20-112 56.0  47.5  56.8  51.3  

  20-1080 56.0  47.5  56.8  51.3  

  20-1593 56.4  47.9  57.1  51.5  

 

  20-1355 56.4  47.9  57.1  51.5  

  20-793 57.5  48.0  58.1  51.5  

  20-675 58.6  48.1  59.0  51.6  

  20-139 57.0  46.5  57.6  50.9  

 

  20-655 57.0  46.5  57.6  50.9  

  20-1064 57.0  46.5  57.6  50.9  

  20-476 57.0  46.5  57.6  50.9  

  20-170 57.0  46.5  57.6  50.9  

  20-534 57.0  46.5  57.6  50.9  

  20-28 57.0  46.5  57.6  50.9  

  20-775 57.0  46.5  57.6  50.9  

  20-962 57.0  46.5  57.6  50.9  

6.8.3-4 35m   dB A  

 
 

35m

 

  

      

 56.4  47.9  44.1  56.6  49.4  0.2  1.5  

 55.5  48.5  44.1  55.8  49.8  0.3  1.3  

 56.0  47.5  44.1  56.3  49.1  0.3  1.6  

 56.4  47.9  44.1  56.6  49.4  0.2  1.5  

 56.4  47.9  44.1  56.6  49.4  0.2  1.5  

 57.5  48.0  44.1  57.7  49.5  0.2  1.5  

 57.0  46.5  44.1  57.2  48.5  0.2  2.0  
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6.8.3-3  
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6.8.3-4  

 

6.8.3-5  
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6.8.3-6  

 

6.8.3-7  
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6.8.3-8  

110dB

15dB A 70dB

A  

II

5m 115 dB A

6.8.3-5 400m

73.0dB A
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6.8.3-5    dB(A) 

 
m 

15 25 50 80 100 150 200 400 

dB 105.0 99.7 93.6 89.8 87.3 83.0 79.5 73.0 

6.8.3.2  

71dB(A) 15m 

6.8.3-6

GB3096-2008 2 53m 168m  

6.8.3-6  dB A  

15m

A  

 

20m 40m 60m 80m 100m 150m 200m 250m 300m 

71dB 68.5 62.5 59 56.5 54.5 51 48.5 46.6 45 

6.8.3-7

200

GB3096-2008 2

GB3096-2008 2

149m GB3096-2008 2

200 4a

 

6.8.3-7  

   m  
 

  

   1770   

 
  962   

  149   

   1848   

6.8.3.3  

GB3096-2008 1 2 4a

10m 6m 2m 32m 18m
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10m 20m GB3096-2008

4a 35m

GB3096-2008 2 20~35

 

GB3096-2008 2

53m 168m

200

GB3096-2008 2 149m

GB3096-2008 2

200 4a  

6.9  

6.9.1  

 

1  

41188.4 m
3

195

186 9 21

2 12.43 4.13 m
3
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2  

2891.46 33900

20000 3

13900 1kg

33.9t/d 2.89 22 3

 

6.9.2  

 

1  

3 3875 m
2

2

2 40 62 50

1 kg 0.28t

 

2  

5 0.5kg/(d· )

2035 18.4t 2050

20.1t  

2015 25



~  

523 

 

6.10  

6.10.1  

3222

14882 2274 10490 948 4392

6.10.1-1 6.10.1-2
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6.10.1-3  

6.10.1-3  

   

 

 

 

  / ) 

 

 

 
 

/ ) 

 

 

     14168.00    

     984.28    

  99642 0.49 49100 2.28 0.005% 0.49  

  60000 0.65 38900 982 2.52% 0.63  

     8097.42    

  57100 0.54 30720 1078 3.51% 0.52  

  119415 0.84 100258 3542.11 3.53% 0.81  

  117151 1.24 145839 3477.8 2.38% 1.22  

     3294.21    

  50278 0.99 49610 538.36 1.09% 0.98  

  88239 1.30 115031 2755.85 2.40% 1.27  

     1792.09    

  45000 1.16 52410 1742.48 3.32% 1.13  

  42400 0.89 37740 26.72 0.07% 0.89  

 
 

25800 0.52 13470 22.89 0.17% 0.52  

2  

0.005%~3.53% 0.49

/ ~1.27 / 15%
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6.10.2  

6.10.2.1  

 

1  

1

2m
3
/d 2000mg/L

 

2  

6m
3
/h

1000mg/L

 

3  

 

6.10.2.2  

3222 14882 2274 10490

948 4392 17 3

3  

DB45/T 804-2019

140L/



~  

530 

DB45/T 679-2017 190L/

0.8

COD340mg/L BOD5150mg/L NH3-N50mg/L

6.10.2-1

 

6.10.2-1  

   
( ) 

 

(L/ d) (m3/d) 

1  
\  

837 140 150.66 

2 
 

 
363 140 

133.2 
 377 140 

3   816 140 146.88 

4   1321 140 237.78 

5   425 140 76.5 

6   542 140 97.56 

7   608 140 109.44 

8   317 140 57.06 

9  \  500 140 90 

10  \  562 140 101.16 

11  \  885 140 159.3 

12  /  138 140 24.84 

13  /  126 140 22.68 

14   429 140 77.22 

15   344 140 61.92 

16  /  224 140 40.32 

17 

 

 

60 140 

51.12  134 140 

 90 140 

 1637.64 
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6.10.2-2  

 /   
( ) 

 

(L/ d) (m3/d) 

1   383 190 72.77 

2   94 190 17.86 

3   111 190 21.09 

4   858 190 163.02 

5   364 190 69.16 

6   525 190 99.75 

7   1615 190 306.85 

8   478 190 90.82 

9   62 190 11.78 

10   13 190 2.47 

 855.57 

6.10.3  

 

1  

17 818700

 

2  

 



~  

532 

6.10.4  

NO2 SO2  

TSP 40m 50m TSP

24 GB3095-2012

30m TSP24

50m

 

6.10.5  

 

6.10.5-1  

 m  dB A  

 5 86 

 5 84 

 5 90 

 2 90 

 5 90 

 5 86 
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200m GB3096-2008 2

 

 

6.10.5-2  

  
 

dB A  

dB A  

5 10 20 50 100 150 200 300 

 

 86 

92.58 86.55 80.53 72.58 66.55 63.03 60.53 57.01 
 84 

 90 

 90 

 

 86 

92.17 86.15 80.13 72.17 66.15 62.63 60.13 56.61  84 

 90 

 
 90 87.47 81.45 75.43 67.47 61.45 57.92 55.43 51.90 

6.10.6  

1  
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2  

3222 14882 2274 10490

948 4392

1kg 14.9 /

 

6.11  

 

6.11.1  

10m
3
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535 

3

 

~ 0 ~28

64 ~66

 

6.11.2  

3

399.23

“ ”

 

6.11.3  

30m

 

 



~  

536 

 

I 5.4

 

1600-2000 4 9

 

4  

6.11.4  

6.5‰
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7  

7.1  

 

2012

 2012 77

2012 98

 

HJ/T 169-2018

 

7.2  

7.2.1  
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7.2.1-1   

   

 
  

   

 
  

   

 

7.2.2  

 

7.2.2-1  

 

 

   Gasoline petrol  31001 

    UN  1203 CAS  8006-61-9 

 3.1     

 

 

 

 

    

   60 Mpa   

   40 200 1  0.70 0.79 

kpa   1  3.5 

  KJ·mol
-1

  

      

 

 

 

 

 

 

 

       -50 

 1.3 6.0 MJ   

 415 530 Mpa  0.813 

    

 

    
 

 

        

       

    LD50 mg/kg  
67000 LD50 mg/kg

 

103000   

2h 
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15  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

30

3m/s  

7.2.2-2  

 
Diesel oil   

CAS   UN   

 

 

( )  -18  ( )  282-338 

( =1)  0.87-0.9 ( =1)  

  

  

 
257 

V%  38 

 V%  
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MAC(mg/m3)  

MAC(mg/m3)  

TLVTN  

TLVWN  

  

 
LD50  

LC50  

 

 

 

  Z01 
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7.3.1  

1  
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2  

2016 ~2020

1 2016~2020

2  

7.3.1-1  2016~2020  

   
    

 

2016 

 

12  
 

 0.05t  

2018 
10#  

THERESA 

DUA

 

 
 

 0.18t  

 

 

 

P N Sn

S 2016~2020

0.08 /

 

7.3.2  

1  

1000t 

JT/T 1143-2017 1000 10 t  

2  

I 5000

 

JT/T 1143-2017 3000

30 t 5000 50 t  
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7.4  

7.4.1  
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Reed(1989)  

 

Fv Fvmax

Fvmax-Fv≤0 0 T stiver Mackay 1985

 

 

,UW 10m A V0

T  

  

Mackay(1980) Zagorski(1982)

 

 

Fw C1 2.1*10
-6

Uw C2

0.25 C2 0.7 Reed 1989 T  
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(

 

                          

 

7.4.2  

1  

~

 

(1)  

 

(2)  

7.4.2-1  

7.4.2-1   

 15cSt (kg/m
3
) 0.85×10

3
 

(m
2
/s) 1.01×10

-6 
   

 

(3)  

min

particle total

cell layer total cell layer

m MC
A h N A h

� �
( ( (

minC particlem cellA

layerh
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7.4.2-1              7.4.2-2   

 

(a)                  (b) 0.5h  

 

(c) 1.0h                  (d) 1.5h  

7.4.2-3   

0.5h
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180m 1.0h 350m 1.5h 550m  

2  

 

 

7.4.2-4   

 

7.4.2-5   
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7.4.2-6   

30min 230m 1h

450m 1.5h 800m

1h 450m

 

 

 

7.5  
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1  

 

2  

0.1 10.0mg/L

1.0 3.6mg/L 0.1mg/L 

 

3  

0.1 15mg/L

 

4  

 

96h LC50  0.5 3.0mg/L ( )
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20  

0.01mg/L 7 30

 

 

7.6  

7.6.1  

1  

GB 6722-2003

 

2  

 

3  
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4  

 

7.6.2  

1  

 

2  

  

 1.1%~8.7%  26.7 6.67 ~33  
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0.00005mg/L

 0.005mg/L  0.22 0.5mg/L  0.5mg/L 

 0.2mg/L 

 0.1mg/L  1.0mg/L 

 0.3mg/L  
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SO2 CO

 

 

3  
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508mm 

0.3 /1000km a 0.9 /1000km a

 

4  

 /  

 30min  SAFETI 

 

3~4m

10m2

0.179kg/m2 s 10m2

6.444t/h
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CO

SO2 CO SO2

CO SO2

 

/

 SCREEN3  

 7.6.2-1  /  

m  SO2 mg/m3  %  CO mg/m3  %  

57 123 24500 1280 12770 

100 116 23240 1210 12110 

200 109 21840 1140 11390 

500 54.8 10968 572 5718 

1000 20.8 4156 217 2166 

1600 10.5 2100 110 1095 

2000 7.5 1509 79 787 

4000 2.9 577 30 301 

5000 2.1 427 22 223 

9000 1.0 1955 10 102 

25000 0.3 54 3 28 

 

 

 

SO2  LC50  6600mg/m3 1h  IDLH 

 270mg/m3 15min  PC-STEL  10mg/m3  

CO  LC50  2069mg/m3 4h  IDLH 

 1700mg/m3 15min  PC-STEL  30mg/m3  

SO2  123mg/m3

CO  1280mg/m3

 CO  4000m  
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 SCADA 

 1 

 120s-180s 

 4000m /h 4000 3600 120 2=66.7m 4000 3600 180

2=100m  2 

66.7-100m

 

 

1

 

2

 

 

7.6.3  
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TN
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8  

8.1  

8.1.1  

 

GBT 18920-2002  

1  

 

2  

pH 12

JGJ 63 2006

3 m
3
/h

pH 8-9

 

 

8.1.1-1   

P-2

P-5 P-7
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3  

 GBT 18920-2002  

4  

 

 

8.1.2  

 

/

 

2018 767
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8.1.3  

1

GPS

 

GPS

 

2

 

3

 

4

JGJ 63 2006  

8.1.4  

 

-7.8m
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480m 34m

70 m
3

 

8.1.5  

8.1.5.1  

 

 

 

PVC

95%

1:200 5%

 

2021

≤0.5m/s
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563 

mg/L 80 90%

≤0.5knot

. [J]. (

),2021,21(07):67-69.
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1.  

300 / 120 /

GJ94-2005

75% GB17324-2003 ( )

 

 

8.1.5-1  

GB50013-2018 I

200L/( *d)  

8.1.5-2  

 

 

  

/d   

1  6000 1200 4 

2  5000 1000 3~4 

3  3004 600.8 2 

4  4500 900 3 

5  7500 1500 5 

6  15000 3000 10 

7  6461 1328.2 4 

8  2224 444.8 1 
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9  607 121.4 1 

10  2266 453.2 1 

11 
 

10000 2000 6~7 

12 
 

2500 500 1~2 

 
 

65242 13048.4  

8.1.5-3  

   
 

/d   

1  6000 1200 10 

2  5000 1000 8~9 

3  3004 600.8 5-6 

4  4500 900 7-8 

5  7500 1500 12-13 

6  15000 3000 25 

7  6461 1328.2 11-12 

8  2224 444.8 3-4 

9  607 121.4 1-2 

10  2266 453.2 3-4 

11  10000 2000 16~17 

12  2500 500 4~5 

 
 65242 13048.4  

 

2.  
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8.1.5-2  

3.  

 

8.1.5.2  

 

 

TP TP 29%

153 t/a  

- 400 

m 300 m - 200m
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~  
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8.1.5-3  

1.  

1  

  

30-40 cm

3-4 m 20-25 cm  

 

1- 2- 3-

4- 5-  

6- 7-  



~  
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8.1.5-4  

  

0.3-2.0 kg/ 3-18 kg/ 1-3 kg/

3-5

 

5-10 10-15 15

, 0.3-1.0kg/ 0.6-1.5 kg/ 1.0-2.0kg/

1:80-100  

 

-

15-18 kg/ 12-15 kg/

3-5 kg/  

1:50-70  

Vapor Gard

2-3 kg/ 3-5 25-30

1:200-400

1-2 kg/ 3-5 25-30

1:250-500  

2  

  

3  300

60m 50m

8.1.5-5 2-3m

30cm 80-100cm

1/3

40-60cm
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8-12cm, 30-35%  

 

8.1.5-5  

  

4-6m

20-30 cm

,

 

  

a.  

S
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8.1.5-6  

b.  

hm
2

100m

1.5m 1.0m 0.6m  

 

8.1.5-7 m  

0.45m 0.1m

0.4m 20cm

20cm 50cm
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575 

 

8.1.5-8 m  

:

 

1:1 1:2.5

0.4m

0.3m 1m

50m 1  

N P

 

c.  
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576 

50m  

3  

  

8.1.5-9

1-2m

1m

10-100cm

 

 

1- 2. 3- 4.

5- 6- 7- 8-  

8.1.5-9  

2

30%

60%  

  

4

100m



~  

577 

10-100m

 

 

  

3

3 I

II

III

 

 

I II III 3 IV V

A B  

8.1.5-10   

2 1 2

0.5 m  
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2.  

 

 

 

 

 

8.1.5.3  
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" +"

 

 

 

 

 

 

 

 

 

 

1  



~  

580 

24

,

 

2  

HMI PLC

GPRS/CDMA

pSpace

 

1  

RS485

GPRS/CDMA HMI

HMI

GPRS

 

2  

 

3  

1  

COD BOD SS Cu2+
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2  

COD

 

3 GIS  

GIS

  

4  

EXCEL PDF

RTF

 

5  

  

 

6  
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8.1.5.4  

1

 

2

 

3  

4

 

5  

6

 

8.1.6  

1  
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583 

 

 

 

2  

 

 

 

 

8.2  

8.2.1  

1

 

2

  

3  

4 II
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584 

2

  

 

4  

 

8.2.2  

1

 

2

  

3
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4

 

8.3  

8.3.1  

 

 

8.3.2  

 

8.3.2-1  

8.3.2-1  
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1 

 

 

 

2 
 

  

3    

4  

 

 

5   
 

6   

 

8.3.3  

1.  

1

 

2

 

3

 

2.  
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587 

1

3-6

 

2  

3 6

 

4  

5

3~6

 

3.  

1

 

2

 

3  

4.  

1

 

2

 

3 GB 6722-2014

(JTS204-2008)

 



~  

588 

4

 

5.  

1

0.1kg

1 0.1

0.7~0.8

23%~26%  

2

“ ”  

3

5 5

“ ”

 

4

10kg 90m 10ms

200ms

200ms

200ms  

5

 

8.3.4  

8.3.4.1  

1.  



~  

589 

57 57

2

3d 15

8.3.4-1  

8.3.4-1   

    
m2    

 

 

1 K009+400 25.9 

5.8-10.3m
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2.8-7.3m
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1.8-6.3m

 

 

5 K014+700 3.5 

2.8-7.3m

 

 

8 K015+800 7.6 

1.8-6.3m

 

  

12 K019+300 13.8 
0-4.3m  

  

 

 
7 K043+700 2.2 

4.5-5.5m

  

 

13 K072+900 6.2 
0-0.7m  

  

15 K076+200 13.8 
1-1.7m

 

 

16 K076+900 19.4 
1.5-2.2m
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7-7.7m  
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3
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100km  

8.7.2-1   

     

1     

1.1   1 ≥200m3
/h 

1.2   2 ≥200m3
/h 

2     

2.1   800 ≥1400mm 

3     

3.1   2 20 30m
3
/h 

3.2   2 50 80m
3
/h 

4     

4.1   5 ≥5m3
 

4.2   3 ≥15m3
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5     

5.1   5 2t 

5.2   800 ≥10kN 

6     

6.1   1 ≥8Mpa 

6.2   1 30 150  

6.3   2  

7     

7.1   1  

7.2   1 ≥4  

7.3   3  

7.4   1 ≥3  

8     

8.1   120  

8.2   1  

8.3   2  

8.4   1  

  

 

2  
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12 11  
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17 25

/ ~250 /

COD340mg/L BOD5150mg/L NH3-N50mg/L  

 

DB45/ 2413-2021 COD≤60mg/L

BOD5≤20mg/L SS≤20mg/L NH3-N≤8mg/L TN≤20mg/L TP≤1.5mg/L  
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10000 7.70m
3
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8.8.1-2  

 m
3
/d  w  m
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m  m
3
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1 10 200 15 1.5 0.08 

2 20 400 26 1.8 0.15 

3 40 800 45 2.0 0.31 

4 60 1000 52 2.5 0.47 

5 80 1200 70 2.5 0.62 

6 100 1600 90 3.0 0.78 

7 200 2600 150 3.0 1.55 
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4       520.8 
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25  
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9.3.2.1  
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8

8
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66# 67# 68# 69#
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2  

NO2 SO2 TSP

PM10 PM2.5 NO2

SO2 PM10 PM2.5  

3  

1 NO2 SO2 PM10 PM2.5 7

18  

2 NO2 SO2 PM10 PM2.5 7
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2 57
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3
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2022 2

25

 

11.2.3  
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2022 2 24  

7 2022 2 25
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2.3-1 http://jtt.gxzf.gov.cn/zfxxgk/fdzdgk/tzgg/t11330912.shtml  
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12.1  

3000

 2035 2050 1.08

1.8
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3

6977.64 399.23  
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4
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EN 1 VU 1



~  

650 

 

3  
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NH3-N 0.8 mg/L TP

0.18 mg/L

COD NH3-N
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1 0.45 2~3 1.85 4~5

10 0~1.5 0~0.1  
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1.5h 800m

 

6  

 



~  

652 

 

12.4.3  

1  

 

1  

 

2  

 

3  



~  

653 

 

 

4  

 

2  

1  

57 56.0km

39.5%

 

 

 

2  



~  

654 

6319.76t  

 

 

3  

1299.96t 3 15 /kg

0.58  

 

“ ” “ ”

 



~  

655 

 

 

4 “ ”  

 

3

5km 3

3

3  

5  

 



~  

656 

 

12.4.4  

450 1600m

 

 

 

K107+000

 

 

 

12.4.5  

41188.4 m
3

195 186



~  

657 

9 4.13 m
3

2.89 22 3

 

0.28t/d

 

12.4.6  

14m 80m

GB3096-2008 1 20m

50m

GB3096-2008 1 15m 50m

44 GB 3096-2008

2 22 2
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