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1 

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 18

 

 

1.2  



 

3 

 

1.3  

1.3.1  

[1] 2014 4  

[2] 2017 11  

[3] 2018 12  

[4] 2022 6  

[5] 2017 6  

[6] 2018 10  

[7] 2021 12  

[8] 2020 4  

[9] 2016 7  

[10] 2002 1  

[11] 2010 12  

[12] 2019 8  

[13] 2013 12  

[14] 2012 2  

[15] 2018 10  

[16] 2019 12  

[17] 2017 11  

[18] 2018 10  

[19] 2016 7  

[20] 2016 7  
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[21] 2012 12  

1.3.2  

[1] 2009 10  

[2] 2017 10  

[3] 2017 3  

[4] 2017 10  

[5] 2016 2  

[6] 2011 1  

[7] 2017 7  

[8] 2017 3  

[9] 2018 3

 

[10] 2019 1  

[11] 2021 2021 1

 

[12] 2010 12  

[13] 2010 113  

[14] 2019 2021  

[15] 

2013 86  

[16] 

2012 77  

[17] 2017 2  

[18]  2021

11  

[19] (

2018 168  



 

5 

[20] 2016 5  

[21] 2014 2  

[22] 2016 3  

[23] 2018

9  

[24] 2020 5  

[25] 2021 9  

[26] 2018 12  

1.3.3  

[1]  HJ2.1-2016  

[2] GB/T19485-2014  

[3]  HJ2.2-2018  

[4]  HJ2.4-2021  

[5]  HJ2.3-2018  

[6]  HJ19-2022  

[7]  HJ/T88-2003  

[8] HJ169-2018  

[9]  

[10]  

[11] JT/T451-2017  

[12] JT/T1143-2017  

[13] JTS 149-2018  

[14] GB3095-2012

2018 29  

[15] GB3838-2002  

[16] GB5749-2006  

[17] HJ710-2014  
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[18] HJ/T91-2002  

[19] GB/T14848-2017  

[20] GB3096-2008  

[21]  GB 

15618—2018  

[22] GB 3097-1997   

[23] GB 18668-2002   

[24] GB 18421-2001   

[25] GB/T 12763-2007   

[26] GB17378-2007   

[27] SC/T 9110-2007  

[28] GB12348-2008  

[29] GB12523-2011  

[30] GB18597-2001/XG1-2013  

[31] GB5085-2007  

[32] GB18599-2020  

[33] GB3552-2018  

[34] GB8978-1996  

[35] GB16297-1996  

[36] 2021 9  

[37] 2021 2  

1.3.4  

[1] 2035

2021 3  

[2] “ ” 2021 8

 

[3] 2012—2030 2013 1  



 

7 

[4] 2019 8  

[5] 2020 11  

[6] “ ” 2021 11  

[7] “ ” 2021 10  

[8] 2007 9  

[9] 2011-2020 2011 6   

[10] 2008 2   

[11] 2008 2  

[12] 2008 2  

[13] 2017 12  

[14] 2018 4  

[15] 

2015 7  

[16] 2021-2035  

[17] 2018 6  

[18] 2012 5  

[19] 2022 4  

1.4  

1.4.1  

2011-2020

1.4.1-1

2011-2020

GB3097-2007

GB18421-2001
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1.4.1-1  
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1.4.1-1  

1.4.1-2   

    

 

 GB3097—1997  

 GB18668—2002  

 GB18421—2001  
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1.4.1-3 GB3097-1997  

      

1  
  

2   
 

3  ≤10 

≤100 

≤150 

4 ≤( /L) 
10000  

≤700 
- 

5 ≤( /L) 
2000  

≤140 
- 

6   

7 ( ) 
1

2  

4  

8 pH 

7.8~8.5 

0. 2pH  

6.8~8.8

0. 5pH  

9 > 6 5 4 3 

10 (COD)≤ 2 3 4 5 

11 (BOD5)≤ 1 3 4 5 

12 ( N )≤ 0.2 0.3 0.4 0.5 

13 ( N )≤ 0.02 

14 ( P )≤ 0.015 0.03 0.045 

15 ≤ 0.00005 0.0002 0.0005 

16 ≤ 0.001 0.005 0.01 

17 ≤ 0.001 0.005 0.01 0.05 

18 ≤ 0.005 0.01 0.02 0.05 

19 ≤ 0.05 0.1 0.2 0.5 

20 ≤ 0.02 0.03 0.05 

21 ≤ 0.005 0.01 0.05 

22 ≤ 0.02 0.05 0.1 0.5 

23 ≤ 0.01 0.02 0.05 
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1.4.1-4 GB18668–2002  

 ×1

0
-6

 

Pb 

×10
-6

 

Zn 

×10
-6

 

Cu 

×10
-6

 

Cd 

×10
-6

 

Hg 

×10
-6

 ×10
-6

 

TOC 

×10
-6

 

≤ 
500 60.0 150.0 35.0 0.50 0.2. 300.00 2.0 

≤ 
1000 130.0 350.0 100.0 1.50 0.50 500.00 3.0 

≤ 
1500 250.0 600.0 200.0 5.00 1.0 600.00 4.0 

1.4.1-5 GB18421-2001  

    

 

  

( /mg)≤ 3000 5000 - 

≤ 0.8 

≤ 0.05 0.1 0.3 

≤ 0.2 2 5 

≤ 0.1 2 6 

≤ 0.5 2 6 

≤ 1 5 8 

≤ 10 25 50( 100) 

≤ 20 50 100( 500) 

≤ 15 50 80 

≤ 0.02 0.15 0.5 

≤ 0.01 0.1 0.5 

1 2 3

 

1.4.1-6  

         

 8.0 0.20 100 2.0 2.0 150 20* 

 

 5.0 0.30 20 2.0 0.6 40 20* 

*
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1.4.2  

GB 16297-1996

 

GB12523-2011  

GB8978-1996

 

GB3552-2018

2018 168   

1.5  

21.9

781.9 m
3

GB/T19485-2014 1.5-1 1.5-2

1 2   

3

3   

1   

“

” 1 1.5-3  
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1.5-1   

 

 

 
 

 
 

   

 

       

1  

2  

3

 

 

1.5-2   

   

 

 

   

 

  

 300×10
4
m

3
 

 
1 1 2 1 

 2 2 3 2 

 

1.5-3   

      

1      

2      

3      

4      

5      

6      
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1.6  

  

1 (SS)

  

2

  

3

  

 

1.7  

GB/T19485-2014

5km

15km

1.7-1 CGCS-2000 273.88km
2

 



 

15 

 

1.7-1  

1.7-1   

      

 21°38′6.25″ 108°44′6.11″ 

 21°38′8.99″ 108°32′35.35″ 



 

16 

1.8  

1.8.1  

 

1.8.1-1   

     
 

1 
  

 
 700  

2 
 

  
  

3 

  

 
 15  

4 
 

-- --  
15  

5  -- --  
8  

6  -- --  
 

7  -- -- 
 

 

 

1.8.2  

2011-2020

 

 



 

17 

 

 

 

  



 

18 

2  

2.1  

140  

 2.1-1  

 

2.1-1  

2.2   

 

 

 2035 2050 1.08 1.3



 

19 

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 “



 

20 

”  

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



 

21 

“

……

” 

2.3.3.2  

2007

2010 2020

2030

( )

( - ) ( - )

 

2.3.4  

2022 1 29

2022

130  

2012 2030



 

22 

2010-2030

 

 

 

 

2.3.5  

1

 

 

- -



 

23 

-

“ ”

 

2 “ ”

 

4 57

 

750km

2035  2050 23.9  33.4

 

3

 



 

24 

5  

 

4 “ ”

 

“

”  

 

5 “ ”



 

25 

 

“ ” “

 ”

 

“ ” “ ”

“ ”

 

2.4  

2.4.1  

0.273kg/m
3

 



 

26 

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



 

27 

 

6

 

 

7

 

 

2.5  

2.5.1  

I 3000 5000

I 5000  

2.5.2  

 

 



 

28 

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



 

29 

5000

2000 2000 

5000  

2.5.3  

 A 

10

10 

 

10

 

 

2.6  

2.6.1  



 

30 

I 140km

 

 5000

3000

3000

 

2.6.2  

7.5km 4.9 105

360 - 14.4km 5.0 140

360  

2.6.2-1 3000  

 
 

 
  

 

(km) 

m  

   

 

 
-

 
21.6 4.9 105 360 

 
-

 
14.4 5.0 140 360 

3000 5000

5000  



 

31 

 

 2.6.2-1  

 

 2.6.2-2  

2.6.3  

4

 

 

 

21.5km

 100 200m

9 1  1 

 4  



 

32 

2035 

14.4km

 

 

2.6.3-1  

2.6.4  

-1.62m -6.52m

-1.62m -6.62m  



 

33 

-1.62m -6.52m

-1.62m -6.62m  

2.6.5  

+ +

+  

 

2.6.6  

80m

100m 140m

2.6.6-1

K112+500~K135+00  

2.6.6-1  

  m
3

 

 
K112+500~K120+500 145.1 

 K120+500~K135+000 636.8 

  781.9 

 

2.7  



 

34 

614  

8 7#

8# 2  

2.8  

2.8.1  

2.8.1.1  

339.5  

2.8.1.2  

1 ——  

750m
3
/h 500t

3m
3

25t  

 

500t

 

80.5 m
3

64.6 m
3

  

2  

-6.52m

8m
3

500t  

500t

 

792.4 m
3



 

35 

 

2.8.1.3  

 

4~5m
3
/h

 

6m³

HB30  

20cm

6m³

 

CZ-20

6m³

 

74kW 50m 3m³ 20t

2~4m³

20~25t 74kW 14t

6m³

15~20t

 

6m³

25t 1m³  



 

36 

2.8.2  

22 20

0.5m
3

 

20# 21# 22# 18# 19# 20#

3

3.4 m
2

8.5 m
2

 

2.8.2-1  

  

  
 

  

m
2
 

 

m
2
 m

2
 

 

m
2
 

 

m
2
 

 

m
2
 

 

m
2
 

 

m
2
 

 

m
2
 

 

m
2
 

1 
20#

 
864 2160 1296 3240 13140 

3285

0 
2700 6750 

1800

0 

4500

0 

2 
21#

 
384 960 576 1440 5840 

1460

0 
1200 3000 8000 

2000

0 

3 
22#

 
384 960 576 1440 5840 

1460

0 
1200 3000 8000 

2000

0 

 1632 4080 2448 6120 24820 
6205

0 
5100 12750 

3400
0 

8500
0 

2.8.3  

195 186

9 21 2

12.43 4.13 m
3

 

148# 19 8

8 2  

2.8.3-1  



 

37 

  
 

m
2

 

 

m
3 

 m
3 

 
 

1 148#  14.05 68.25 50.00  

2 149#  103.80 404.82 300.00  

3 150#  110.50 430.95 200.00  

4 151#  34.80 135.72 100.00  

5 152#  32.70 127.53 100.00  

6 153#  12.50 48.75 40.00  

7 154#  95.70 373.23 240.00  

8 155#  57.40 223.86 200.00  

9 156#  26.07 160.00 160.00  

10 157#  32.00 150.00 150.00 
 

11 158#  5.80 40.00 40.00 

 

12 159#  33.33 150.00 150.00 
 

14 160#  16.65 110.00 110.00 
 

15 161#  15.20 70.00 70.00 
2700

 

16 162#  73.76 150.00 150.00 

 

17 A 2100.00 
2000.00 

583.11  

18 B 980.00 460.10  

19  236.91 2000.00 400.00  

  3981.17 6643.11 3503.21  

 



 

38 

2.9  

31 9

64.26 m
3
/ 7.23 m

3
/

2.60 m
3
/  

2.10  

~ 7.5km 105m

~ 14.4km 140m 302.85 m
2

 



 

39 

 

2.10-1   



 

40 

3  

3.1  

 

——

750m
3
/h 500t 3m

3
25t

500t

 

8m
3

500t

500t

 

 

3.2  

3.2.1  

 

 

 



 

41 

 

3.2.1-1  

3.2.2  

1  

GB3096-2008 1 20m

50m

GB3096-2008 1 15m 50m

6 GB 3096-2008

2 4 2

3.6dB(A)  

2  

GB3096-2008

1 2 4a 10m 6m 2m

32m 18m 10m 20m

GB3096-2008 4a 35m

GB3096-2008 2 20~35



 

42 

 

3.4.3  

1  

11 2 9

2

 

2  

SO2 NOX PM10 PM2.5 HC

 

3.4.4  

 

 

3.3  

3.3.1  

3.3.1.1  

1  

1  



 

43 

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  

 

500 t 5

50mg/L 0.05 kg/s  

 

 

3.3.1-1   



 

44 

 

3.3.1-2   

 

3.3.1-3   

2  

1  

148# 19 8

8 2

1230 m
3

 

SS

96%

55% 504.3

m
3

 



 

45 

2  

4~8m
3

2 pH 9~11 5000mg/L

157.7 m
3

 

1m
3

0.35m
3

55.2 m
3

SS pH

 

3  

500m
3

1000m
3

0.2m
3
/

·d 2000~5000mg/L 3500mg/L

15mg/L

50 10.0m
3
/d

150g/d  

4  

768

10mg/L

5.53 m
3

0.18 m
3
/d  

5  

20# 21# 22# 18# 19# 20#

4380 100L 0.8



 

46 

438 m
3
/d 350.4 m

3
/d

COD BOD5 COD 300mg/L

25mg/L  

 

3.3.1.2  

1  

2035 1.08 2050 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  

2035 2050

0.24 t/a 0.41 t/a 12.0 t/a

20.1 t/a  

2  

3000t 5~7

150L 80%

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

2035 2050 0.20

t/a 0.34 t/a 0.61 t/a 1.01 t/a

0.41 t/a 0.67 t/a 0.06 t/a 0.11 t/a  

3  

I 5000

 

JT/T 1143-2017 3000
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30 t 5000 50 t  

3.3.2  

1  

 

 

3.3.2-1  

  [dB(A)] m  

 

 65 10 

 79 
1 

 78 

 

 79 

1  84 

 78 

2  

0.5m 81dB(A)  

5m 115 dB A  

3.3.3  

1  

10m 938.67 μg/m3

78.15 μg/m3

3.5 mg/m
3

1 

80 90kg  

2  

SO2 NOX PM10 PM2.5 HC
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NO2 2035 2050 19.89

33.14  

3.3.4  

1  

GB3552-2018

1.0kg/d 10 /

339.5 40kg

13.6t  

2  

GB3552-2018

1.0kg/d 10kg

 

3.4  

 

3.5  

1  

3.5-1  
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3.5-1    

    

 

 

 

 
 

 

 

  

 
 

 
 

 

  

 

 

 

 

 

 
 

 

 

 
 

    

 

 
 

 

 
 

  
 

 
 

2  

3.5-2    

 3.5-2   

   

 

 

pH DO Hg Cu

Zn Cd Pb COD 

 
 

 
COD  

 
 

Cd Pb Cu Zn 

 
 

a  

 

 
 

 



 

50 

3.6  

1.8

  

  

 

3.7  

1   

2021 3 -4 11

  

2   

2021 3 -4 11

  



 

51 

4  

4.1  

4.1.1  

1  

 

2  

22.1 37.5 -1.8 7

28.3 1 13.4 1

2 4 7 8

10 1  

3  

2170.9mm 171d 5 9

5 76 11 3

11.5% 4 10  

4  

2.6m/s 2 5.0m/s 8 9

2.1m/s 12 1

26% 9.2%

36m/s 34

7 2.4 5  

5  

13.4d

30d 6d 12 3



 

52 

2d 3d

 

6  

3 8 85 87 80 81  

4.1.2  

1  

— NE

NW “ ”

 

1500 500

3 3.75 10

6

6.75 5.75

1980 1985 6

200  

—

 

2  

8000 7000 

0.1 5m



 

53 

 

2m

4 6km 0.5‰ 1.5‰

1.5 3m

2.3km 1.0km

>4Φ 0 14%

2.31% 2.72%

 



 

54 

 

4.1.2-1  

1 2km 5 10m 16m

2m

5 15m 5 10m

10m  



 

55 

4.1.3  

1  

2 3

6 9  

HK1+HO1 /HM2=4.6

2/3 20

1/3 10

 

1966 2002 56

 

3.96m 1986 7 22  

 -2.57m 1968 12 22  

5.95m 1968  

2.46m 

5.69m 1987  

2.46m 

10 29  

7 47  

2  

0.08 0.28m/s

0.09 0.55m/s 83cm/s 339

140cm/s 152

 



 

56 

20m

/ 7km

 

1.5m/s

1.2m/s 1.2m/s

0.8m/s  

2

 

3  

—

— 30 69% —

— 23 52% —

— 38% —

19% — 0.40 0.52 0 3  

4  

13.47 30.21

26.0 27.5 26.6

28.4 30.4 29.4  

29.10

3.94 17.27 11.96

12.57 23.50 18.92



 

57 

 

4.1.4  

 

2019 7

0.01kg/m
3

0.03kg/m
3

0.08kg/m
3

0.05kg/m
3

0.03kg/m
3

 

4.1.5  

1  

2-3

5 11 7 9

 2007 15 “ ” 2008 9 “ ”



 

58 

2012 13 “ ” 2013 11 “ ” 30 “ ”

2014 7 “ ” 48m/s

9 “ ”  

2  

5 11 7 9

 1950 1998 50cm 193

4 20 0.5

153cm 1980 7 23 167cm 1973

10 14 2014 2014 7 1409

“ ” 84cm 286cm  

3  

≥50mm 9.7d ≥80mm

4.2d ≥l00mm 2.5d 6

8 73% 7 28%

0.9 26h  

4  

 20d 25d

32d 1985 11 4 3

4h 5h 3h 4h 1d  

5  

 

6  

 GB50011-2010  A 

GB18306-2001 7

0.05g 0.35s  



 

59 

4.2  

107°27′—109°56′

21°35′—22°41′

— 10897

562.64 2020 11 1

3302238  

2020 1387.96 2.6%

282.82 4.3% 390.13

12.3% 715.01 12.7%  

4.3  

4.3.1  

60 30

110

“ ”

 

20m 35 191 143

178 17 326

20

10

3

4200t/a 2100t/a  



 

60 

4.3.2  

 

 

“ ”

 

10km

 

900m 200 400m 28.7hm2

1500m 1000m

“ ”

 

4.3.3  

“ ”

15

“ ” 2020



 

61 

15.3 28.3 1.5

48.84

 

2005 “ ” 2006

“ ”

2011 “ ” 2017 2019 “

”2 “ ” 2017 “ ”

2019 “

” 2021 5 “ ” 2016 2018

2016 45.48 2018 

46.48 2021 48.84 2020

100 302.9 33.01%

180 660.3 27.26%  

4.4  

4.4.1  

2018 44

81.8% 2017 4.6

84.1% 2017 2.3 23

91.3% 2017

 

2019 44

79.5% 2018 2.3

 84.1% 2018  

2020 44



 

62 

23 21 88.6% 2019  9.1

88.6%  2019 

4.5  pH  

 

 

4.4.1-2 2020  

4.4.2  

 

4.4.2.1  

186 82 5

35 60 79 12

29



 

63 

28 7 15

27 7 1 5 5 1 2

1 1 16 1 7 15 6

7 2 2 1 1

16 29 92 2 2 3 1

1 1 2 2  

4.4.2.2  

216 11 39 87

7 1 5 5 16 1 7

15 15 31 103 3 2 2 3  

1  

11 39 87

 

2  

7 1 5 5 1

2 28.6 1 1 14.3  

3  

16 1 7 15 6 7

43.8 2 2

12.5 1 1 6.3  

4  

15 31 103

 



 

64 

 

 

 

5  

3 2 2 3 1 1 1

1 2 2  

6  

I 1

II

15  

4.4.2.3   

 186  35 

 60  

 

79



 

65 

 

12

 

4.4.2.4   

82 29

28

 

4.4.2.5  

82 228 294 9 10

13 1 1 2 72 217 279

97 150 47

 

4.5  

 

4.5.1  

2005

2020 14

4 108°28′35″-108°54′26″



 

66 

21°44′13″-21°53′49″ 5010.05 2153.2

1386.13 1470.72  

 

“ ”

11 16

43.2%

491

33

 

4.5.1-1 700  



 

67 

 

4.5.1-1  
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4.5.2  

3915.2hm
2

3915.2hm
2

 

803.2hm
2

 

721.0hm
2

 

2391.0hm
2

 

4.5.2-1  



 

69 

 

4.5.2-1  

 

 



 

70 

4.5.3  

63

114215803hm
2

80877136 hm
2

333867hm
2

1 15 3 1

21°3

(108°04′E,21°31′N 108°30′E, 

21°90′N 109°00′E,20°30′N 109°30′E,20°30′N 109°30′E,21°29′N)

, (108°15E,21°15′N:108°30E, 21900N:109900E, 

20°30N: 109°30E, 20°30N 109°30E,21015N) 21°31′

(108°04′E,21°31′N 108°15′E,21°15′N 109°30′E,21°15′N 109°30′E,21°29′N)

 

15  

 

4.5.3-1  



 

71 

4.5.4  

“ ” “ ” IUCU

“ ”

 

10

2004 96

200 3%~4%

30

2000

2011-2015

316

15  



 

72 

 

4.5.4-1 DRE SC  

 

4.5.4-2 2013-2018  



 

73 

4.5.5  

2020

(CORS) 2019

37090

34002  

google

2221 2198

35352 4.5.5-1  



 

74 

 

4.5.5-1  



 

75 

5  

5.1  

5.1.1  

2021 4 11

26 pH

 

 

5.1.1-1  



 

76 

5.1.1-1  

 
 E  N 

    
Q1 108°35′25.51599″ 21°41′46.44582″ √ √ √  

Q2 108°32′17.80427″ 21°53′46.01049″ √    

Q3 108°33′0.90845″ 21°54′56.15133″ √    

Q4 108°33′20.83833″ 21°51′29.43670″ √    

Q5 108°32′3.43622″ 21°48′7.66592″ √    

Q6 108°36′5.06677″ 21°55′46.82577″ √    

Q7 108°36′14.33649″ 21°54′19.69045″ √    

Q8 108°33′42.93115″ 21°52′43.28542″ √    

Q9 108°35′44.05542″ 21°39′55.75307″ √ √ √  

Q10 108°31′2.25610″ 21°52′30.92580″ √ √ √  

Q11 108°33′50.96490″ 21°48′38.56496″ √ √ √  

Q12 108°30′44.33465″ 21°49′11.31795″ √ √ √  

Q13 108°33′12.03210″ 21°45′26.37289″ √ √ √  

Q14 108°34′24.02688″ 21°43′17.52386″ √    

Q15 108°31′15.85168″ 21°46′41.14858″ √ √ √  

Q16 108°35′46.83633″ 21°51′28.20074″ √ √ √  

Q17 108°32′13.32391″ 21°50′35.05438″ √ √ √  

Q18 108°37′21.07843″ 21°52′43.59441″ √  √  

Q19 108°29′25.85107″ 21°50′43.70611″ √  √  

Q20 108°34′52.76300″ 21°49′40.05407″ √ √ √  
Q21 108.53472821° 21.87759156°     
Q22 108.50857130° 21.85413832°     
Q23 108.49460236° 21.83278794°     

C1 108°34′38.39494″ 21°50′16.36045″    √ 

C2 108°34′11.97625″ 21°53′2.44283″    √ 

C3 108°35′4.96812″ 21°53′8.46815″    √ 

 

GB3097 1997 ~
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pH

COD
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5.1.2  

106  

5.1.2-1  

 
 

m/s  m
2

 m
3  

  

1  0.3 8 2.40 
 

-

 
 

 

2 
 

0.03 0.68 0.02  
-

 
 

 

3 
 

0.03 0.68 0.02  
-

 
 

 

4 
 

0.2 0.9 0.18  
-

 
 

 

5 
 

0.5 0.2 0.10  
-

 
 

 

6 
 

0.6 0.39 0.23  
-

 
 

 

7 
 

0.8 0.24 0.19  
-

 
 

 

8 
 

 
2.3 1.86 4.28  

-

 
 

 

9 
 

0.8 0.44 0.35  
-

 
 

 

10 
 

3.6 0.44 1.58  
-

 
 

 

11 
 

2.2 0.4 0.88  
-

 
 

 

12 
 

2.2 0.5 1.10  
-

 
 

 

13 
 

2.7 3.29 8.88  
-

 
 

 



 

2 

 
 

m/s  m
2

 m
3  

  

14 
 

0.2 0.2 0.04  
-

 
 

 

15 
 

0.2 0.2 0.04  
-

 
 

 

16 
 

2.1 0.2 0.42  
-

 
 

 

17 
 

4.3 0.3 1.29  
-

 
 

 

18 
 

0.1 0.13 0.01  
-

 
 

 

19 
 

0 0.72 0.00  
-

 
 

 

20 
 

4 0.42 1.68  
-

 
 

 

21 
 

2.6 0.22 0.57  
-

 
 

 

22 
 

2.1 2.35 4.94  
-

 
 

 

23 
 

1 7.92 7.92  
-

 
 

 

24 
 

0.2 0.1 0.02  
-

 
 

 

25 
 

0.1 0.3 0.03  
-

 
 

 

26 
 

0.4 4.3 1.72  
-

 
 

 

27 
 

1.1 0.96 1.06  
-

 
 

 

28 
 

0.5 0.3 0.15  
-

 
 

 



 

3 

 
 

m/s  m
2

 m
3  

  

29 
 

3.5 0.12 0.42  
-

 
 

 

30 
 

1.1 0.1 0.11  
-

 
 

 

31 
 

3 0.13 0.39  
-

 
 

 

32 
 

0.1 0.11 0.01  
-

 
 

 

33 
 

1.3 0.3 0.39  
-

 
 

 

34 
 

0.2 0.5 0.10  
-

 
 

 

35 
 

0.5 115 57.50 
 

  
 

36 
 

0.3 115 34.50 
 

  
 

37  0 4.48 0.00 
  

 
 

38 

 

0 1.68 0.00    
 

39 

 

0.1 8 0.80    
 

40 

 

0.8 3.3 2.64    
 

41 

 

0.1 1.1 0.11    
 

42 

 

0 32.5 0.00    
 

43 

 

0 3.75 0.00    
 



 

4 

 
 

m/s  m
2

 m
3  

  

44 

 

1.5 108 162.00    
 

45 

 

1.4 1.8 2.52    
 

46 

 

0.1 1 0.10    
 

47 

 

0 0.6 0.00    
 

48 
1

 

0.1 5 0.50    
 

49 
2

 

0 2 0.00    
 

50 
3

 

0 2.2 0.00    
 

51 

 

0.3 72 21.60 

 

   

52 

 

0 1 0.00    
 

53 

 

0 1.3 0.00    
 

54 

 

0 1 0.00    
 

55 

 

0 1.2 0.00    
 

56 

 

0 0.1 0.00    
 



 

5 

 
 

m/s  m
2

 m
3  

  

57 

1  

0 0.5 0.00    
 

58 

2  

1.4 0.6 0.84    
 

59 

 

0.2 1.5 0.30    
 

60 

 

0.5 2.8 1.40    
 

61 

 

0.3 9 2.70    
 

62 

 

3 1.2 3.60    
 

63 

 

2.7 0.8 2.16    
 

64 

 

0 0.8 0.00    
 

65 

1  

0.7 1.2 0.84    
 

66 

2  

0.8 0.3 0.24    
 

67 

3  

0 1.4 0.00    
 

68 

 

0.4 0.8 0.32    
 

69 

1  

0.1 1 0.10    
 

70 

2  

2.4 0.45 1.08    
 



 

6 

 
 

m/s  m
2

 m
3  

  

71 

1  

0.2 0.5 0.10    
 

72 

2  

0.1 0.3 0.03    
 

73 

 

2.2 0.65 1.43    
 

74 

 

1.6 0.6 0.96    
 

75 

 

2.3 0.8 1.84    
 

76 

1  

0.1 0.6 0.06    
 

77 

2  

0.2 0.6 0.12    
 

78 

3  

0.4 1 0.40    
 

79 

1  

0.3 0.6 0.18    
 

80 

2  

0.1 0.45 0.05    
 

81 

 

1 0.1 0.10    
 

82 

 

0.4 0.3 0.12    
 

83 

 

0.1 0.7 0.07    
 

84 1 0.2 0.2    
 



 

7 

 
 

m/s  m
2

 m
3  

  

 

85 

 

0.5 0.6 0.3    
 

86 

 

0 6.5 0.00  
-

 
 

 

87 

 

0.1 5.5 0.55  
-

 
 

 

88 

 

2.5 1.6 4.00  
-

 
 

 

89 

 

0 0.6 0.00  
-

 
 

 

90 

 

0 1 0.00  
-

 
 

 

91 

 

0 0.75 0.00  
-

 
 

 

92 

 

1 1.35 1.35  
-

 
 

 

93 

 

0 0.2 0.00  
-

 
 

 

94 

 

0.2 0.8 0.16 

 

  
 

95 

 

0.5 0.2 0.10    
 

96 

 

0.5 0.4 0.20    
 

97 

C5N123 

0.800 57.875 
  

 
 



 

8 

 
 

m/s  m
2

 m
3  

  

98  0.1 1 
  

 
 

99  0.2 0.11 0.022 
  

 
 

100 
 

0.3 
      

101  0.1 0.38 0.038 
  

 
 

102  0.3 0.12 0.036 
  

 
 

103  0.1 0.015 0.0015 
  

 
 

104  0.2 0.12 0.024 
  

 
 

105  0.4 1.8 
  

 
 

106  0.2 0.0131 0.00262 
  

 
 

 

 



 

9 

 

5.1.2-1  

5.2  

2021 4 11

 

5.2.1  

2021 4

10  

1  

5.1.1-1 5.1.1-1  

2  



 

10 

As Hg Cu Pb

Cd Zn Cr  

3   

2021 4

80~100 160

 

4  

5.2.1-1  

5.2.1-1  

 
          

% μg/g μg/g μg/g μg/g μg/g μg/g μg/g μg/g μg/g 
Q01 0.18 22.3 18.3 5.2 3.8 0.08 19.8 0.026 3.17 7.6 

Q09 0.23 37.6 20.3 9.7 6.2 0.11 23.7 0.023 3.82 12.3 

Q10 0.62 42.1 22.6 15.8 14.1 0.22 26.9 0.042 7.69 15.6 

Q11 0.25 31.2 19.3 6.2 8.3 0.14 18.2 0.038 4.46 8.4 

Q12 0.33 45.8 26.4 16.7 12.5 0.25 36.7 0.103 9.46 11.8 

Q13 0.21 32.5 14.6 4.4 5.5 0.16 20.3 0.038 5.87 5.7 

Q15 0.19 33.6 16.8 8.6 6.3 0.14 18.6 0.029 5.13 6.1 

Q16 0.26 36.8 30.2 9.5 10.7 0.19 25.3 0.033 7.35 9.3 

Q17 0.19 28.9 20.8 4.8 7.8 0.13 17.7 0.031 6.54 6.8 

Q20 0.23 30.4 24.3 6.1 11.5 0.19 23.8 0.087 8.09 10.5 

 

5.2.2-2  

5.2.2-2  

  

           

Q01 0.09 0.07 0.04 0.15 0.06 0.16 0.13 0.13 0.16 0.10 

Q09 0.12 0.13 0.04 0.28 0.10 0.22 0.16 0.12 0.19 0.15 

Q10 0.31 0.14 0.05 0.45 0.24 0.44 0.18 0.21 0.38 0.20 

Q11 0.13 0.10 0.04 0.18 0.14 0.28 0.12 0.19 0.22 0.11 



 

11 

Q12 0.17 0.15 0.05 0.48 0.21 0.50 0.24 0.52 0.47 0.15 

Q13 0.11 0.11 0.03 0.13 0.09 0.32 0.14 0.19 0.29 0.07 

Q15 0.10 0.11 0.03 0.25 0.11 0.28 0.12 0.15 0.26 0.08 

Q16 0.13 0.12 0.06 0.27 0.18 0.38 0.17 0.17 0.37 0.12 

Q17 0.10 0.10 0.04 0.14 0.13 0.26 0.12 0.16 0.33 0.09 

Q20 0.12 0.10 0.05 0.17 0.19 0.38 0.16 0.44 0.40 0.13 

 

1  

 

A. 4.4 μg/g ~16.7 μg/g  

B. 3.8μg/g ~14.1μg/g  

C. 0.08μg/g ~0.25 μg/g  

D. 17.7 μg/g ~36.7 μg/g  

E. 5.7 μg/g ~15.6 μg/g  

F. 3.17 μg/g ~9.46 μg/g  

G. 0.023 μg/g ~0.103 μg/g  

2  

22.3 μg/g ~42.1 μg/g

 

3  

14.6 μg/g ~30.2 μg/g

 

4  

0.18%~0.62%

 

5  

 

 



 

12 

5.2.2  

2021 11

12  

1  

5.3.1-2 5.3.1-2  

2  

As Hg Cu Pb

Cd Zn Cr  

3  

2021 11

80~100 160

 

5  

5.2.2-1  

5.2.2-1  

 
          

% μg/g μg/g μg/g μg/g μg/g μg/g μg/g μg/g μg/g 

Q3 0.26 33.4 21.3 11.5 8.4 0.18 14.3 0.018 2.52 8.8 

Q4 0.54 52.3 45.6 18.2 10.2 0.32 33.2 0.052 6.33 10.3 

Q5 0.48 38.6 26.2 14.3 9.6 0.26 20.4 0.044 5.41 14.5 

Q6 0.36 31.4 22.4 12.6 7.7 0.22 18.6 0.039 5.26 12.4 

Q8 0.34 28.3 21.7 10.7 8.9 0.24 16.7 0.032 4.88 10.7 

Q9 0.38 22.4 20.5 12.3 7.1 0.18 15.2 0.026 4.74 8.6 

Q10 0.32 26.3 15.3 9.2 6.8 0.21 18.7 0.022 3.82 7.7 

Q11 0.41 30.6 33.2 10.3 10.4 0.26 20.1 0.032 4.68 9.2 

Q13 0.26 34.2 26.8 8.8 9.3 0.24 22.4 0.028 3.64 10.6 

Q15 0.32 30.7 23.5 12.5 8.4 0.18 21.5 0.032 4.28 11.4 

Q16 0.34 27.4 24.7 15.4 9.6 0.23 19.2 0.039 3.35 12.5 

Q17 0.28 32.5 26.1 13.1 10.2 0.26 18.3 0.032 3.62 11.9 

 

 



 

13 

5.2.2-2  

5.2.2-2  

 
 

          

Q3 0.13  0.11  0.04  0.33  0.14  0.36  0.10  0.09  0.13  0.11  

Q4 0.27  0.17  0.09  0.52  0.17  0.64  0.22  0.26  0.32  0.13  

Q5 0.24  0.13  0.05  0.41  0.16  0.52  0.14  0.22  0.27  0.18  

Q6 0.18  0.10  0.04  0.36  0.13  0.44  0.12  0.20  0.26  0.16  

Q8 0.17  0.09  0.04  0.31  0.15  0.48  0.11  0.16  0.24  0.13  

Q9 0.19  0.07  0.04  0.35  0.12  0.36  0.10  0.13  0.24  0.11  

Q10 0.16  0.09  0.03  0.26  0.11  0.42  0.12  0.11  0.19  0.10  

Q11 0.21  0.10  0.07  0.29  0.17  0.52  0.13  0.16  0.23  0.12  

Q13 0.13  0.11  0.05  0.25  0.16  0.48  0.15  0.14  0.18  0.13  

Q15 0.16  0.10  0.05  0.36  0.14  0.36  0.14  0.16  0.21  0.14  

Q16 0.17  0.09  0.05  0.44  0.16  0.46  0.13  0.20  0.17  0.16  

Q17 0.14  0.11  0.05  0.37  0.17  0.52  0.12  0.16  0.18  0.15  

 

 

A. 8.8 μg/g ~18.2 μg/g  

B. 6.8μg/g ~10.4 μg/g  

C. 0.18μg/g ~0.32 μg/g  

D. 14.3 μg/g ~33.2 μg/g  

E. 7.7 μg/g ~14.5 μg/g  

F. 2.52 μg/g ~6.33 μg/g  

G. 0.018μg/g ~0.052 μg/g  

 

22.4 μg/g ~52.3 μg/g

 

 

15.3 μg/g ~45.6 μg/g



 

14 

 

 

0.26%~0.54%

 

5  

 

5.3  

5.3.1  

2021 3 -4 2021 11

12 14 a

 

5.3.1.1  

20 12

3 1 5.3.1-1 5.3.1-1  
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5.3.1-1   

5.3.1-1   

 E  N   
Q1 108°35′25.51599″ 21°41′46.44582″  

Q9 108°35′44.05542″ 21°39′55.75307″  

Q10 108°31′2.25610″ 21°52′30.92580″  

Q11 108°33′50.96490″ 21°48′38.56496″  

Q12 108°30′44.33465″ 21°49′11.31795″  
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 E  N   
Q13 108°33′12.03210″ 21°45′26.37289″  

Q15 108°31′15.85168″ 21°46′41.14858″  

Q16 108°35′46.83633″ 21°51′28.20074″  

Q17 108°32′13.32391″ 21°50′35.05438″  

Q18 108°37′21.07843″ 21°52′43.59441″  

Q19 108°29′25.85107″ 21°50′43.70611″  

Q20 108°34′52.76300″ 21°49′40.05407″  

C1 108°34′38.39494″ 21°50′16.36045″  

C2 108°34′11.97625″ 21°53′2.44283″  

C3 108°35′4.96812″ 21°53′8.46815″  

5.3.1.2  

23 14

6 1 4

5.3.1-2

5.3.1-2  

5.3.1-2  

  E  N    
Q3 108.60131136 21.86287159 √   

Q4 108.59388701 21.84079165 √   

Q5 108.58255736 21.82285303 √   

Q6 108.56983296 21.80532212 √   

Q8 108.54264609 21.76856512 √   

Q9 108.55618588 21.75257916 √   

Q10 108.56766573 21.73026318 √   

Q11 108.58586184 21.70588726 √   

Q12 108.60010973 21.67945141 √   

Q13 108.56470457 21.82645792 √   

Q14 108.55099312 21.81008572 √   

Q15 108.53816143 21.79382080 √   

Q16 108.52723948 21.77828545 √   

Q17 108.54949108 21.83519119 √   

C1 108.62105242 21.87900776  √  

C2 108.58173124 21.81240315  √  

C3 108.60571018 21.83803434  √  

C4 108.59194509 21.75350720  √  

C5 108.52125281 21.88351389  √  
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  E  N    
C6 108.50745553 21.78918596  √  

H1 108.57783667 21.86553234   √ 

H2 108.57579819 21.86332220   √ 

H3 108.57389919 21.86166996   √ 

H4 108.57208601 21.86003918   √ 

 

5.3.1-2   

5.3.2  
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5.3.2.1  

a 1 L 0.45 μm

90% a b c

Jeffoey-Humphreg

a  

37 cm 1.5 m

0.076 mm 5%

/m
3

 

5%

/m
3

mg/m
3

 

1 mm 1 75%

 

4~8

25cm×25cm

 

5.3.2.2  

 

1 ─ Shannon Weaver  
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                            1  

 —— n—— Pi—— i

ni N  

2 Pielou  

                                    2  

J—— —— Hmax——

S  

3  

                                    3  

D—— N1—— N2——

NT——  

4 Margalef  

                                     4  

d—— S—— N——
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5.3.3  

5.3.3.1 a  

1  

Jeffoey-Humphreg a

a 0.92 mg/m
3
~3.83 mg/m

3 a 1.91 mg/m
3

5.3.3-1 a 5.3.3-1  

5.3.3-1 a  

 Q01 Q09 Q10 Q11 Q12 Q13 

a mg/m
3

 1.58 1.26 2.11 1.95 1.35 1.14 

 Q15 Q16 Q17 Q18 Q19 Q20 

a mg/m
3

 0.92 3.22 1.47 3.83 1.62 2.48 

 

5.3.3-1  a  

2  

Jeffoey-Humphreg a

5.3.3-2 a ≤2.00 mg/m
3 a 2.00 mg/m³

48 CFU/mL ~4200 

CFU/mL 1047.8 CFU/mL (<20) 
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MPN/L ~170 MPN/L  

5.3.3-2 a  

 
a   

mg/m3 CFU/mL MPN/L 
Q3 2 4200 80 

Q4 2 440 20 

Q5 2 880 170 

Q6 <2 114 70 

Q8 <2 840 70 

Q9 <2 3000 20 

Q10 <2 230 <20 

Q11 <2 860 40 

Q12 <2 250 <20 

Q13 <2 2300 120 

Q14 <2 1100 80 

Q15 <2 310 40 

Q16 <2 97 50 

Q17 <2 48 20 

5.3.3.2  

1  

54 47

87% 4 7.4% 2

3.7% 1 1.9%

5.3.3-2 5.3.3-3  
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5.3.3-2  

5.3.3-3  

   
 

1  Rhizosolenia styliformis Brightwell 
2  Chaetoceros decipiens Cleve 
3  Gyrosigma balticum Ehrenberg Rabenhorst 
4  Ditylum brightwellii ( West ) Grunow 
5  Chaetoceros. atlanticus var.atlanticus Cleve 
6  Chaetoceros danicus Cleve 
7  Achnanthes brevipes Agardh 
8  Licmophora abbreviata Agardh 
9  Coscinodiscus radiatus Ehrenberg 
10  Rhizosolenia setigera Brightwell 
11  Biddulphia regia (Sch.)Ostenf. 
12  nobilis Grunow 
13  Coscinodiscus granii Grough 
14  Palmeria hardmaniana Greville 
15  Chaetoceros pelagicus 
16  Pleurosigma pelagicum Peragallo 
17  Biddulphia mobiliensis 
18  Pseudo-nitzschia pungens ( Grunow ex Cleve ) Hasle 
19  Melosira sulcata (Ehrenberg) Cleve 
20  Planktoniella balanda (A.Schmidt)Syvertsen & Hasle 

21  Nitzschia sp. 
22  Chaetoceros lauderi 
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23  Chaetoceros lorenzianus 
24  Chaetoceros densus (Cleve) Cleve 
25  Melosira moniliformis (O.Mull) Agardh 
26  Bacillaria paxillifera 
27  Coscinodiscus jonesianus 
28  Surirella sp. 

29  Donkinia sp. 
30  Bacteriastrum hyalinum 
31  Coscinodiscus wailesii Gran & Angst 
32  Rhizosolenia alata f. gracillima (Cleve) Grunow 

33  Cyclotella sp. 
34  Nitzschia closterium (Ehr.)W. Smith 
35  Coscinodiscus asteromphalus 
36  Rhizosolenia alata f. indica (Perag.) Hustedt 
37  Schroederella delicatula (Perag.) Pavillard 

38  Pinnularia sp. 

39  Coscinodiscus sp. 
40  Thalassiothrix longissima Cleve et Grunow,1880 
41  Nitzschia longissima (Breb.) Ralfs 
42  Stephanopyxis palmeriana (Grev.) Grunow 

43  Synedra sp. 
44  Biddulphia biddulphiana J. E. Smith 
45  Biddulphia sinensis Greville 
46  Skeletonema costatum 

47  Navicula sp. 

 

48  Oscillatoria sp. 

49  Merismopedia sp. 
50  Ceratium macrocercs (Her.)Cleve 

 

51  Peridinium sp. 
52  Ceratium tripos (Muller) Nitzsch 
53  Ceratium fusus Schutii(Her.) Dujardin 

 
54  Ankistrodesmus falcatus Ralfs 

0.70~26.06 ×10
4

/m
3

Q17 Q12 10.17×10
4

/m
3

5.3.3-4 5.3.3-3  
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5.3.3-4  

  /m³  

Q1 25 120600 

Q9 19 62980 

Q10 19 379800 

Q11 24 108216.7 

Q12 6 7040 

Q13 29 52560 

Q15 20 65425.5 

Q16 7 48578.9 

Q17 26 260640 

Q18 9 37894.7 

Q19 12 53818.2 

Q20 7 23771.4 

 11.12 101777.1 

 

5.5.3-3  
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- Shannon

1.16~3.65 2.48 0.41~1.79 0.97 0.37~0.84

0.63 0.37~0.84 0.65

5.5.3-5  

5.3.3-5  

      

Q1 25 3.65 0.79 1.42 0.47 

Q9 19 3.57 0.84 1.13 0.37 

Q10 19 1.64 0.39 0.97 0.82 

Q11 24 3.23 0.70 1.38 0.47 

Q12 6 1.86 0.72 0.39 0.82 

Q13 29 3.13 0.64 1.79 0.57 

Q15 20 3.51 0.81 1.19 0.39 

Q16 7 1.16 0.41 0.39 0.87 

Q17 26 2.78 0.59 1.39 0.64 

Q18 9 2.00 0.63 0.53 0.80 

Q19 12 1.31 0.37 0.70 0.84 

Q20 7 1.90 0.68 0.41 0.75 

 11.12 2.48 0.63 0.97 0.65 

HJ 442-2008

 

2  

44 40

90.01% 2 4.55% 2

4.55% 5.3.3-4

5.3.3-6  
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5.3.3-4  

5.3.3-6  

   
 

1  Coscinodiscus granii 

2  Coscinodiscus sp. 

3  Cyclotella sp. 

4  Melosira moniliformis 

5  Schroderella delicatula f.schroderi 

6  Chaetoceros javanicus 

7  Chaetoceros paradoxus 

8  Chaetoceros lorenzianus 

9  Chaetoceros curvisetus 

10  Bacteriastrum hyalinum 

11  Bacteriastrum furcatum 

12  Bacteriastrum sp. 

13  Guinardia striata 

14  Rhizosolenia imbricatab 

15  Rhizosolenia robusta 

16  Rhizosolenia crassispina 

17  Rhizosolenia bergonii 

18  Rhizosolenia cochlea 
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19  Rhizosolenia alata  f. indica 

20  Skeletonema costatum 

21  Stephanopyxis palmeriana 

22  Leptocylindrus danicus 

23  Helicotheca tamesis 

24  Eucampia zodiacus 

25  Eucampia cornuta 

26  Ditylum brightwellii 

27  Ditylum sol 

28  Odontella sinensis 

29  Odontella mobiliensis 

30  Odontella longicruris 

31  Thalassionema nitzschioides 

32  Thalassionema frauen feldii 

33  Synedra sp. 

34  Pleurosigma pelagicum 

35  Pleurosigma acutum 

36  Pinnularia sp. 

37  Bacillaria paxilli fera 

38  Pseudo-nitzschia pungens 

39  Nitzschia sp. 

40  Nitzschia lorenziana 

 

41  Microcystis sp. 

42  Oscillatoria sp. 

 

43  Protoperidinium oceanicum 

44  Tripos macroceros 

51.50~281.90 ×10
4

/m
3

Q6 Q9 174.47×10
4

/m
3

5.3.3-7 5.3.3-5  

5.3.3-7   

  /m³  

Q3 8 2304000.00  

Q4 7 2721600.00  

Q5 15 1690500.00  
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Q6 19 2819040.00  

Q8 13 661500.00  

Q9 20 515000.00  

Q10 20 1313371.40  

Q11 21 2767938.30  

Q12 25 2731200.00  

Q13 12 1504000.00  

Q14 18 1669714.50  

Q15 12 1081120.00  

Q16 16 1039371.50  

Q17 15 1608000.00  

 16 1744739.69  

 

5.3.3-4  

- Shannon

1.15~3.17 2.42 0.28~1.12 0.72
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0.41~0.76 0.62 0.04~0.73 0.56

5.5.3-8  

5.3.3-8  

      

Q3 8 2.06  0.69 0.33 0.29 

Q4 7 1.15  0.41 0.28 0.04 

Q5 15 2.58  0.66 0.68 0.54 

Q6 19 2.40  0.56 0.84 0.68 

Q8 13 2.37  0.64 0.62 0.73 

Q9 20 2.52  0.58 1.00 0.68 

Q10 20 3.17  0.73 0.93 0.48 

Q11 21 2.59  0.59 0.93 0.62 

Q12 25 2.59  0.56 1.12 0.61 

Q13 12 2.38  0.66 0.54 0.69 

Q14 18 2.54  0.61 0.82 0.63 

Q15 12 2.72  0.76 0.55 0.52 

Q16 16 2.74  0.69 0.75 0.64 

Q17 15 2.13  0.54 0.68 0.67 

 15.79  2.42  0.62  0.72  0.56  

HJ 442-2008

 

5.3.3.3  

1  

24 11

45.8% 8 33.3% 1

4.2% 2 8.3%
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5.3.3-5 5.3.3-9  

 

5.3.3-5  

5.3.3-9  

   
 

1  Oithona brevicornis Giesbrecht 
2  Misophria sinensis Boxshall 
3  Corycaeus affinis McMurrichi 
4  Acartia clausi Giesbrecht 
5  Acartia pacifica Steuer 
6  Harpacticoida 
7  Paracalanus crassirostris Dahl 
8  Microsetella norvegica (Boeck) 
9  Paracalanus parvus (Claus) 

10  Nannocalanus minor (Claus) 
11  Subeucalanus subcrassus (Giesbrecht) 

 
12  Macruran larva 
13  Brachyura zoea larva 
14  Polychaeta larva 
15  Amphorellopsis sp. 
16  Nauplius larva (Cirripedia ) 
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17  Favella sp. 
18  Nauplius larva (Copepoda ) 
19  Bivalvia larva 

 
20  Brachionus calyciflorus 

 
21  Tintinnopsis radix (Imhof) 

 
22  Agadina stimpsoni 

 

23  Obelia geniculata  (Linnaeus) 
24  Obelia dichotoma  (Linnaeus) 

7294.1 /m
3

1570.9~20880 /m
3

7.30 g/m
3

1.57~20.88

g/m
3

5.3.3-10

5.3.3-6  

5.3.3-10  

 
  

  
   g/m

3
 ( /m

3
) 

Q1 20.88 20880 6 1.70 0.66  0.35  0.78  

Q9 10.15 10152 9 2.62 0.83  0.60  0.56  

Q10 9.68 9675 10 1.80 0.54  0.68  0.77  

Q11 6.31 6306.7 12 2.61 0.73  0.87  0.62  

Q12 2.21 2208 9 2.64 0.83  0.72  0.61  

Q13 4.99 4992 10 2.28 0.69  0.73  0.70  

Q15 7.13 7127.7 8 1.68 0.56  0.55  0.79  

Q16 4.38 4378.9 10 2.73 0.82  0.74  0.59  

Q17 14.22 14220 14 2.33 0.61  0.94  0.67  

Q18 3.79 3789.5 11 2.56 0.74  0.84  0.62  

Q19 1.57 1570.9 7 2.71 0.97  0.57  0.39  

Q20 2.23 2228.6 6 2.06 0.80  0.45  0.73  
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   g/m

3
 ( /m

3
) 

 7.30 7294.1 9.3 2.31 0.73  0.67  0.65  

 

5.3.3-6  

- Shannon 1.68~2.73

2.31 0.35~0.94 0.67 0.61~0.97

0.73 0.39~0.79 0.65  

HJ 442-2008

 

2  

53 27

50.94% 9 16.98%

1 1.89% 2 3.77%

3 5.66% 5.3.3-7

5.3.3-11  
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5.3.3-7  

5.3.3-11  

   

 

1  Microsetella norvegica 
2  Paracalanus crassirostris 
3  Oithona brevicornis 
4  Paracalanus parvus 
5  Oithona simplex 
6  Oithona attenuata 
7  Euterpina acutifrons 
8  Acartia pacifica 
9  Acartia negligens 

10  Tisbe furcata 
11  Oithona fallax 
12  Temora turbinata 
13  Acartia steueri 
14  Oithona atlantica 
15  Oithona similis 
16  Acartia clausi 
17  Scolecithrix danae 
18  Macrosetella gracilis 
19  Oceaea media 
20  Corycaeus affinis 

3.77% 1.89% 

16.98% 

1.89% 

3.77% 

1.89% 

5.66% 

1.89% 50.94% 

3.77% 
1.89% 5.66% 
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21  Acartia spinicauda 
22  Clytemnstra scutellata 
23  Misophria sinensis 
24  Pseudodiaptomus marinus 
25  Sinocalanus tenellus 
26  Subeucalanus subcrassus 
27  Harpacticus uniremis 

 

28  Hyperietta vosseleri 
 

29  Agadina stimpsoni 
 

30  Sagitta crassa 
31  Sagitta enflata 
32  Sagitta bedoti 

 

33  Oikopleura dioica 
34  Oikopleura longicauda 

 

35  Nauplius larva 
36  Calyptopis larva 
37  Nauplius larva 
38  Polychaeta larva 
39  Zoea larva 
40  Polychaeta larva 
41  Macrura larva 
42  Brachyura zoea larva 
43  Bivalvia 

 

44  Hydractinia minima 
45  Ectopleura dumontieri 

 

46  Nemertinea sp. 
47  Nematods sp. 

 

48  Lucifer intermedius 
49  Hyperacanthomysis longirostris 

 

50  Euconchoecia elongata 
 

51  Tintinnopsis radix 
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52  Globigerina bulloides 
53  Favella panamensis 

4429.6 /m
3

1344.0~9851.4 /m
3

4.04 g/m
3

0.89~10.43

g/m
3

5.3.3-12

5.3.3-8  

5.3.3-12    

 
  

  
   g/m

3
 ( /m

3
) 

Q3 10.43  4815.00  21  3.66  0.83  1.63  0.30  

Q4 3.08  1456.00  13  2.77  0.75  1.14  0.37  

Q5 4.26  5425.00  22  3.21  0.72  1.69  0.44  

Q6 3.58  6892.00  26  3.25  0.69  1.96  0.46  

Q8 4.58  2380.00  22  3.41  0.76  1.87  0.39  

Q9 2.21  3394.20  25  3.24  0.70  2.05  0.54  

Q10 2.13  9851.40  33  3.57  0.71  2.41  0.38  

Q11 1.83  4139.80  30  3.33  0.68  2.41  0.49  

Q12 0.89  5082.90  36  3.79  0.73  2.84  0.33  

Q13 7.73  4800.00  23  3.54  0.78  1.80  0.43  

Q14 2.79  2278.60  17  3.14  0.77  1.43  0.39  

Q15 3.08  1344.00  19  3.29  0.77  1.73  0.39  

Q16 2.20  2474.10  22  2.65  0.59  1.86  0.62  

Q17 7.79  7680.00  16  3.10  0.78  1.16  0.39  

 4.04  4429.50  23  3.28  0.73  1.86  0.42  
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5.3.3-8  

- Shannon 2.65~3.79

3.28 1.14~2.84 1.86 0.59~0.83

0.73 0.30~0.62 0.42  

HJ 442-2008

 

5.3.3.4  

1  

28 10 35.7%

7 25% 4 14.3% 5 17.6%

1 3.6% 5.3.3-9 5.3.3-13  
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5.3.3-9  

5.3.3-13    

   
 

1  Sternaspis scutata  

2  Euglena .sp 

3  Arctonoella sinagawaensis 

4  Owstonia grammodon  

5  Sthenolepis japonica 

6  Lepidonotus helotypus 

7  Lumbrineris cruzensis 

8  Phyllochaetopterus sp. 

9  Diopatra neapolitanaDelle 

10  Heterospio sinica 

 

11  Xenophthalmus innotheroides  

12  Gammaridea ap. 

13  Mysidae sp. 

14  Hemigrapsus sanguineus 

15  Helice tientsinensis 

16  Helice wuana 

17  Cerithidea sinensis 
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18  Nucula tenuis 

19  Musculus nigrus 

20  Theora sp. 

21  Mactra veneriformis 

22  Assiminea latericea 

23  Cerithidea largillierti 

24  Velutina pusio 

25  Sukerato callosa 

26  Nassarius variciferus  

 

27  Nemertinea 

 

28  Periophthalmus modestus 

66.7ind/m
2
~1450 ind/m

2

398.6ind/m
2

0.8 g/m
2
~6.28 g/m

2

134.6 g/m
2

5.3.3-14 5.3.3-10

5.3.3-11  

5.3.3-14   ind./m
2  

 ind/m2  g/m2  

Q1 750.00 6.17 

Q9 1000.00 37.33 

Q10 183.35 143.50 

Q11 83.33 2.67 

Q12 66.67 1.17 

Q13 66.67 0.83 

Q15 66.67 1.17 

Q16 1450.01 602.99 

Q17 283.34 16.00 

Q18 66.68 173.82 

Q19 66.68 2.41 
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 ind/m2  g/m2  

Q20 700.02 627.64 

 398.6 134.6 

 

5.3.3-10   

 

5.3.3-11   
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5.3.3-15

1.50~3.06 1.92 0.58~1.00

0.87 0.46~0.85 0.67 0.49~1.05

0.54 HJ 442-2008

 

5.3.3-15   

      

Q1 6 1.72 0.66 0.52 0.78 

Q9 6 1.49 0.58 0.50 0.85 

Q10 6 2.30 0.89 0.67 0.64 

Q11 3 1.52 0.96 0.31 0.80 

Q12 3 1.50 0.95 0.33 0.75 

Q13 3 1.50 0.95 0.33 0.75 

Q15 3 1.50 0.95 0.33 0.75 

Q16 12 3.06 0.85 1.05 0.46 

Q17 5 2.12 0.91 0.49 0.59 

Q18 4 2.00 1.00 0.50 0.50 

Q19 4 2.00 1.00 0.50 0.50 

Q20 10 2.34 0.70 0.95 0.67 

 5.4 1.92 0.87 0.54 0.67 

2  

20 9

45% 5 25% 3 15%

1 5% 5.3.3-12 5.3.3-16  
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5.3.3-12   

5.3.3-16   

   

 

1  Praxillella praetermissa 

2  Typosyllis fasciata 

3  Perinereis cultrifera 

4  Nereis longior 

5  Nephthys oligobranchia 

6  Haploscoloplos elongatus 

7  Heteromastus filiformis 

8  Neanthes japonica 

9  Anaitides chinensis 

 

10  Callianassa japonica 

11  Alpheus distinguendus 

12  Apseudes nipponicus 

13  Paranthura japonica 

14  Corophium sinense 

 

15  Cyrenobatissa subsulcata 

16  Crassostrea gigas 

17  Siliqua minima 
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18  Nemertinea 

 

19  Philine kinglipini 

 

20  Protankyra bidentata 

83.34ind/m
2
~250.0 ind/m

2

129.77 ind/m
2

5.67 g/m
2
~886.67 g/m

2

95.75g/m
2

5.3.3-17

5.3.3-13  

5.3.3-17 ind./m
2

 

 ind/m
2

 g/m
2

 

Q3 150.00  886.67  

Q4 100.01  74.50  

Q5 100.01  15.49  

Q6 83.34  12.33  

Q8 116.68  16.99  

Q9 133.34  5.67  

Q10 116.67  14.50  

Q11 116.67  62.00  

Q12 149.99  9.83  

Q13 83.35  14.82  

Q14 133.34  92.17  

Q15 150.01  14.01  

Q16 250.00  109.84  

Q17 133.34  11.65  

 129.77  95.75  
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5.3.3-13  

1.88~2.87 2.27 0.81~1.00 0.95

0.00~0.67 0.22 0.47~0.88 0.61  

5.3.3-18   

      

Q3 5  2.20  0.95  0.55  0.44  

Q4 5  2.25  0.97  0.60  0.00  

Q5 5  2.25  0.97  0.60  0.00  

Q6 4  1.92  0.96  0.47  0.00  

Q8 6  2.52  0.98  0.73  0.43  

Q9 5  2.16  0.93  0.57  0.37  

Q10 5  2.24  0.96  0.58  0.00  

Q11 5  2.24  0.96  0.58  0.14  

Q12 5  2.28  0.98  0.55  0.22  

Q13 5  2.32  1.00  0.63  0.00  

Q14 5  2.16  0.93  0.57  0.62  

Q15 5  1.88  0.81  0.55  0.67  

Q16 8  2.87  0.96  0.88  0.20  
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Q17 6  2.50  0.97  0.71  0.00  

 5  2.27  0.95  0.61  0.22  

HJ 442-2008

 

5.3.3.5  

1  

4

C3 14

2 14.3% 5 35.7% 4 28.6%

1 7.1%  

3 20

4 25% 12 60% 2 10%

1 5%  

5.3.3-19

5.3.3-20 5.3.3-14  

5.3.3-19  

   

  Phyllochaetopterus sp. 
  Diopatra neapolitanaDelle 
  Fistulobalanus albicostatus 
  Gammaridea ap. 

  Helice tientsinensis 
  Cerithidea sinensis 
  Cerithidea cingulata  
  Mactra veneriformis 
  Littorina brevicula  
  Nassarius gregarious 
  Decorifera matusimana 
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  Nassarius variciferus 
  Anthopleura  japonica 

  Owstonia grammodon  

5.3.3-20  

   
  Paphia amabilis 
  Littorina brevicula  
  Ringicula doliaris 
  Cerithidea largillierti 
  Turritella fortilirata 
  Nassarius gregarious 
  Nipponacmea schrenckii 
  Velutina pusio 
  Reishia clavigera 
  Turricula javana 
  Cerithidea sinensis 
  Cerithidea cingulata  
  Diopatra neapolitanaDelle 
  Fistulobalanus albicostatus 
  Gammaridea ap. 

  Macrophthalmus japonicus de Haan 
  Helice tientsinensis 
  Mactra veneriformis 
  Crassostrea gigas 
  Periophthalmus modestus 

  

  

5.3.3-14  
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0.44g/m
2
~67.76 g/m

2

19.78g/m
2

4 ind/m
2
~204 ind/m

2

61.33 ind/m
2

5.3.3-21  

5.3.3-21 ind./m
2  

  /m
2

 g/m
2

 

C1  2 28 7.2 

C1  1 4 0.56 

C1  2 12 3.6 

C2  5 80 18.32 

C2  3 152 14.24 

C2  4 40 4.4 

C3  7 108 67.76 

C3  4 204 60.44 

C3  4 32 47.2 

 4 40 10.8 

 2 12 0.44 

 3 24 2.44 

 3.42 61.33 19.78 

 

5.3.3-22 0.00~2.65

1.40 0.86~0.96 0.86 0.00~0.89

0.43 0.41~1.00 0.79  

5.3.3-22  

      

C1  2 0.86 0.86 0.21 1.00 

C1  1 0.00 / 0.00 1.00 

C1  2 0.92 0.92 0.28 1.00 

C2  5 2.23 0.96 0.63 0.55 

C2  3 0.35 0.22 0.28 0.97 
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C2  4 1.85 0.92 0.56 0.70 

C3  7 2.65 0.95 0.89 0.41 

C3  4 1.75 0.88 0.39 0.71 

C3  4 1.91 0.95 0.60 0.63 

 4 1.85 0.92 0.56 0.70 

 2 0.92 0.92 0.28 1.00 

 3 1.46 0.92 0.44 0.83 

 3.42 1.40 0.86 0.43 0.79 

2  

6

4

13 3 23.08%

6 46.15% 4 30.77% 5.3.3-23 5.3.3-15  

5.3.3-23  

   

  Nereis longior 
  Perinereis aibuhitensis 
  Glycinde gurjanovae 
  Cerithidea sinensis 
  Neritina violacea 
  Turritella fortilirata 
  Littorina brevicula 
  Parasesarma pictum 
  Pachygrapsus crassipes 
  Ilyoplax pingi 
  Corophium sinense 
  Fistulobalanus albicostatus 
  Uca arcuata 
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5.3.3-15  

1.52 g/m
2
~105.12 g/m

2

34.97 g/m
2

12ind/m
2
~156 

ind/m
2

52 ind/m
2

5.3.3-24  

5.3.3-24 ind./m
2  

  /m
2

 g/m
2

 

C1-  3  28.00  10.56  

C1-  4  156.00  104.84  

C1-  4  76.00  33.68  

C2-  3  12.00  15.40  

C2-  3  56.00  26.60  

C2-  4  36.00  13.60  

C3-  3  12.00  14.24  

C3-  3  100.00  44.64  

C3-  4  56.00  25.92  

C4  2  12.00  1.52  

C4-  3  12.00  4.52  

C4-  3  20.00  52.24  

23.08% 

30.77% 

46.15% 
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  /m
2

 g/m
2

 

C5  4  36.00  14.04  

C5-  3  132.00  78.92  

C5-  3  48.00  18.12  

C6  4  24.00  7.24  

C6-  4  76.00  37.32  

C6-  4  44.00  25.12  

H1 3  28.00  20.00  

H2 4  84.00  105.12  

H3 4  60.00  80.04  

H4 4  36.00  35.68  

 3  52.00  34.97  

0.52~1.92 1.27 0.33~1.00 0.72

0.28~0.65 0.47 0.00~0.92

0.58  

5.3.3-25  

      

C1-  3  1.15  0.72  0.42  0.71  

C1-  4  1.06  0.53  0.41  0.79  

C1-  4  1.06  0.53  0.48  0.79  

C2-  3  1.58  1.00  0.56  0.00  

C2-  3  0.73  0.46  0.34  0.86  

C2-  4  1.45  0.72  0.58  0.78  

C3-  3  1.58  1.00  0.56  0.33  

C3-  3  0.79  0.50  0.30  0.92  

C3-  4  1.48  0.74  0.52  0.64  

C4  2  0.92  0.92  0.28  0.33  

C4-  3  1.58  1.00  0.56  0.33  

C4-  3  1.37  0.86  0.46  0.60  

C5  4  1.45  0.72  0.58  0.67  
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C5-  3  0.52  0.33  0.28  0.91  

C5-  3  0.82  0.52  0.36  0.83  

C6  4  1.92  0.96  0.65  0.33  

C6-  4  1.06  0.53  0.48  0.84  

C6-  4  1.69  0.84  0.55  0.55  

H1 3  1.45  0.91  0.42  0.57  

H2 4  1.22  0.61  0.47  0.19  

H3 4  1.55  0.78  0.51  0.20  

H4 4  1.45  0.72  0.58  0.67  

 3  1.27  0.72  0.47  0.58  

HJ 442-2008

 

5.3.4  

 

5.3.4.1  

1  

2019-2028

2340.83hm
2

47.72%

135.5hm
2

5.79%  

13 17 8 10

6 7

1 1  

6 7
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5.3.4-1  

    

1.Acrostichaceae  1.  Acrostichum aureum   

2.Rhizophoraceae  

2. Bruguiera gymnorrhiza   

3. Kandelia candel   

4. Rhizophora stylosa   

3.Acanthaceae  5. Acrostichum ilicifolius   

4.Euphorbiaceae  6. Excoecaria agallocha   

5.Myrsinaceae  7. Aegiceras corniculatum   

6.Verbenaceae  8. Avicennia marina   

7.Combretaceae  9. Lumnitzera racemosa   

8.Sonneratiaceae  10. Sonneratia apetala   

5.3.4-2  

    

1.Verbenaceae  

1. Clerodendron inerme   

2. Premna obtusifolia   

2. Apocynaceae  3. Cerbera manghas   

3. Malvaceae  4. Hibiscus tiliaceus   

4. Goodeniaceae  5. Scaevola sericea   

5. Fabaceae  6. Pongamia pinnata   

6. Asteraceae  7. Pluchea indica   
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—  

  

5.3.4-1   

2  

35°N

38°45′S 20 27 70

26

43% 11
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From. Kandelia candel

1.3%~2.6% 0.3%~1.0%

2.5~3m 85%

 

 

From. Aegiceras corniculatum

2.0%~2.6% 0.05%~0.1% 0.42%~2.04%

1.5~2.5m 3m

95%  

 

From. Avicennia marina

2.5~3m 90%  

From. Excoecaria agallocha
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3~6m  

From. Hibiscus tiliscus

5~7m

 

From. Sonneratia apetala 2002

2.5m 3.5m 5.9m 8.0m 0.9  

From. Acanthus ilicifolius

1m

60%~80%  

3  

 

— —

—

→ → → —

/ — / — →

 

5.3.4.2  
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2004

Halodule uninervis Zostera japonica Halophila avalis

Halophila beccarii 4

2007

Syringodium isoetifolium 5

2009

4  

2007 640hm
2

540hm
2

100hm
2

2009

4.5.2-9 GPS 

10.7hm
2

2.88km 20m

50m Hydrocharitaceae

Halophila bacarri 35%

3%

6.29×10
5

/ a·hm
2

2.84 / a·hm
2
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5.3.4-2  

2022 4

3 0.046 / 0.046

/ 0.069 /

2022 4  
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5.3.4-3  

 

5.3.4-4 2022 4  

5.3.4.3  
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6 5.3.4-3

 

5.3.4-3  

   

 Cyaeraceae Cyperus malaccensis Lam. 

 Cyaeraceae Cyperus malaccensis Lam. var. brevifolius 

 Granineae Panicum repens Linn. 

 Granineae Paspalum paspaloides (Michx.) Scribn. 

 Granineae Phragmites australis (Cav.) Trin. ex Steud. 

 Granineae Zoysia matrella (Linn.) Merr 

5.4  

5.4.1  

2021

5.4.1.1 2018  

G228

2020 6 2017 6 1

3 9 3  

2010 8

2011 6 27~29  

2010 8 11

11 11 1258 737
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3.33 ind/m
3

1.95 /m
3

2011 6 11

11 10 1795 67 

1.316 /m
3

0.0491 /m
3

 

 

5.4.1-1 

 

5.4.1.2 2018  

2018 12

5 6

2017 10 2018 8
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1  

2018.04.19-20180421

2018.08.17-2018.08.19 5.4.1-2 5.4.1-1  

 

5.4.1-2  

5.4.1-1  

 
  

   

S1 108°34.568′ 21°37.947′  

S2 108°34.944′ 21°37.528′ √ 

S3 108°34.483′ 21°37.060′  

S4 108°34.022′ 21°37.495′ √ 

S5 108°34.450′ 21°39.424′ √ 

S6 108°34.783′ 21°41.495′ √ 

S7 108°34.237′ 21°42.846′ √ 

S8 108°33.202′ 21°46.051′  

S9 108°32.370′ 21°49.868′ √ 
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S10 108°36.260′ 21°37.533′  

S11 108°38.255′ 21°37.560′ √ 

S12 108°41.396′ 21°37.555′  

S13 108°35.704′ 21°36.450′  

S14 108°37.975′ 21°35.580′ √ 

S15 108°42.209′ 21°33.777′ √ 

S16 108°47.227′ 21°35.180′ √ 

S17 108°49.714′ 21°31.274′ √ 

S18 108°34.694′ 21°35.651′ √ 

S19 108°34.482′ 21°31.917′ √ 

S20 108°34.482′ 21°27.050′ √ 

S21 108°34.497′ 21°20.515′ √ 

S22 108°33.448′ 21°36.518′ √ 

S23 108°32.120′ 21°35.061′ √ 

S24 108°28.501′ 21°32.240′ √ 

S25 108°20.565′ 21°30.392′ √ 

S26 108°40.104′ 21°31.159′ √ 

S27 108°45.720′ 21°26.298′  

S28 108°52.204′ 21°21.063′ √ 

S29 108°36.833′ 21°33.711′  

S30 108°35.530′ 21°38.524′  

S31 108°39.880′ 21°41.519′ √ 

S32 108°17.680′ 21°24.256′  

S33 108°52.698′ 21°34.510′ √ 

S34 108°22.790′ 21°18.571′ √ 

S35 108°13.388′ 21°28.306′ √ 

S36 108°30.294′ 21°12.820′  

S37 108°39.499′ 21°22.573′  

S38 108°56.997′ 21°28.469′  

S39 108°32.459′ 21°28.653′  

S40 108°32.513′ 21°47.948′ √ 

S41 108°30.356′ 21°30.626′ √ 

S42 108°46.597′ 21°16.001′ √ 

S43 108°29.668′ 21°23.359′  

S44 108°38.187′ 21°40.409′  

S45 108°23.155′ 21°28.196′  

S46 108°26.149′ 21°26.016′ √ 

S47 108°42.747′ 21°14.069′  

S48 108°36.785′ 21°39.491′ √ 
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2  

1  

23 35 59

4 30 8

25  

6 4  

3 1~2 . 

0~14 10 34 28

42 14 7 6 26 42

10 6 10  

2  

115.0ind/100m
3

0.9ind/100m
3

176.5ind/100m
3

 456.4ind/100m
3

 

15%

7% 6% 5% 26%

20% 9%

 

0 500ind/100m
3

23

24 11 18 42

11 23 480.0ind/l00m
3

5.3~1475.1ind/100m
3

500ind/100m
3

42

18 23 l000ind/100m
3

100ind/l00m
3

 

3  
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4

91.9in/l00m
3

0.5ind/100m
3

28%

21% 14% 10% 9%

5% 4%  

14.4ind/100m3 3.0ind/l00m
3

33%

26% 10%

3% 4%  

0~285.7ind/100m
3

200ind/l00m
3

24 14 21 42

14 280ind/l00m3

0.2~125.6ind/l00m
3

28  

>l00ind/l00m
3

1~20ind/100m
3

 

5.4.2  

5.4.2.1  

5.3.1

 

120m 0.5m 20 min

SC/T 9110-2007

 

5.4.2.2  

1  

16 13 51.25% 

2 12.5% 1 6.25%

86.6% 9.9% 3.5%

5.4.2-1 5.4.2-1  
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5.4.2-1  

   

  Terapon jarbua 

  Lateolabrax japonicus 

  Bostrychus sinensis 

  Acanthopagrus latus 

  Myersina filifer 

  Sillago japonica 

  Callionymus beniteguri 

  Leiognathus brevirostris 

  Chaemrichthys stigmatias 

  Takifugu ocellatus 

  Takifugu niphobles 

  Thryssa vitrirostris 

  Mugil cephalus 

  Temnopleurus toreumatcus 

  Cantharus cecillei 

  Crassostrea gigas 

 

5.4.2-1  
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1601.84 kg/km
3
~10333.27 kg/km

3

4986.85 kg/km
3

92592 ind/ km
3
~648144 ind/km

3

304782 ind/km
3

5.4.2-2 5.2.2-2 5.4.2-3  

5.4.2-2  

 /km
3
) kg/km

3
) 

Q1 324072 5712.92 

Q9 462960 5967.55 

Q10 185184 3597.2 

Q11 92592 2277.76 

Q12 648144 10333.27 

Q13 231480 1601.84 

Q15 231480 6874.95 

Q16 370368 7694.39 

Q17 231480 2736.09 

Q18 509256 5995.34 

Q19 185184 4138.86 

Q20 185184 2912.02 

 304782 4986.85 

 

5.4.2-2  
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5.4.2-3  

0.81~2.41 1.76 0.70~1.00 0.91

0.50~1.00 0.70 0.06~0.26

0.17  

5.4.2-3  

     

Q1 2.13 0.92 0.22 0.57 

Q9 1.96 0.84 0.21 0.70 

Q10 1.50 0.95 0.11 0.75 

Q11 1.00 1.00 0.06 1.00 

Q12 1.63 0.70 0.21 0.79 

Q13 1.92 0.96 0.17 0.60 

Q15 1.92 0.96 0.17 0.60 

Q16 2.41 0.93 0.27 0.50 

Q17 1.37 0.86 0.11 0.80 

Q18 2.41 0.93 0.26 0.55 

Q19 0.81 0.81 0.06 1.00 

Q20 2.00 1.00 0.17 0.50 

 1.76 0.91 0.17 0.70 
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9  IRI 

2395 2201 1077 684

737 201 157 155 121

100 5.4.2-4  

5.4.2-4  

  N % W % F % IRI 

 

 7.25 18.59 41.67 1077 

 2.90 4.37 16.67 121 

 4.35 4.10 8.33 70 

 4.35 1.83 25.00 155 

 1.45 3.00 8.33 37 

 8.70 11.81 33.33 684 

 4.35 0.72 16.67 85 

 8.70 8.99 41.67 737 

 24.64 32.83 41.67 2395 

 2.90 0.58 16.67 58 

 21.74 7.60 75.00 2201 

 4.35 3.68 25.00 201 

 4.35 1.92 25.00 157 

2  

14 10 71.43% 

4 28.57% 88.86%

11.14%  

5.4.2-5  

   

  Anchoviella commersonii 
  Harengula nymphaea 
  Konosirus punctatus 
  Liza carinatus 
  Caranx kalla 
  Selenotoca multifasciata 
  Lateolabrax maculatus 
  Scatophagus argus 
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  Nuchequula nuchalis 
  Oreochromis niloticus 

  Charybdis japonica 
  Metapenaeus affinis 
  Exopalaemon carinicauda 
  Oratosquilla kempi 

 

5.4.2-4  

3313 kg/km
3
~13677 kg/ km

3

7733.07 kg/ km
3

123456 ind/ km
3
~401232 ind/ km

3

255731 ind/ km
3

5.4.2-6 5.4.2-5  

5.4.2-6  

 /km3) kg/km3) 

Q10 246912  9187.00  

Q11 246912  5546.00  

Q12 277776  10676.00  

Q13 401232  12081.00  

Q14 246913  4522.00  

Q15 246912  9995.00  

Q16 339504  10582.00  

Q17 277776  13677.00  

Q3 123456  4166.00  

71.43% 

28.57% 
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 /km3) kg/km3) 

Q4 308640  7689.00  

Q5 246912  5376.00  

Q6 154320  3313.00  

Q8 216049  3788.00  

Q9 246913  7665.00  

 255731  7733.07  

 

 

5.4.2-5  

1.04~2.03

1.68 0.92~1.00 0.96

0.00~0.38 0.19 0.17~0.55 0.39  

5.4.2-7  

     

Q10 1.73  0.97  0.40  0.13  

Q11 1.73  0.97  0.40  0.25  

Q12 1.74  0.97  0.40  0.22  

Q13 2.03  0.98  0.54  0.00  

Q14 1.67  0.93  0.40  0.25  

Q15 1.91  0.98  0.48  0.38  

Q16 2.02  0.97  0.55  0.27  

Q17 1.74  0.97  0.40  0.33  

Q3 1.04  0.95  0.17  0.25  
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Q4 1.75  0.98  0.40  0.20  

Q5 1.73  0.97  0.40  0.13  

Q6 1.61  1.00  0.33  0.00  

Q8 1.28  0.92  0.24  0.14  

Q9 1.49  0.93  0.32  0.12  

 1.68  0.96  0.39  0.19  

10

 IRI 2221 1194 1050 915   

622 603 421 399 286

238 2 720

512  100 378

5.4.2-8  

5.4.2-8  

  N % W % F % IRI 

 

 11.21  15.80  78.57  2122  

 7.76  16.11  50.00  1194  

 7.76  16.74  42.86  1050  

 6.90  14.45  42.86  915  

 5.17  12.23  35.71  622  

 9.48  4.59  42.86  603  

 7.76  2.05  42.86  421  

 7.76  3.42  35.71  399  

 6.03  1.98  35.71  286  

 5.17  1.49  35.71  238  

 
 8.62  5.77  50.00  720  

 9.48  0.76  50.00  512  

  6.03  4.56  35.71  378  

HJ 442-2008

 

5.4.3  

2021 12 20 12 21 Q4 Q9
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5.3.3-2 200m 1.5m 60min  

11 9 81.81% 

2 18.18% 99.48%

0.52% 5.4.3-1  

Q4 Q9 92047 kg/km
3

10984 kg/ km
3

Q4 Q6 1157400ind/ km
3

92592 ind/ km
3

 

5.4.3-1  

   

  Sinibrama macrops 
  Squaliobarbus curriculus 
  Clupanodon punctatus 
  Thryssa mystax 
  Mugil cephalus 
  Lateolabrax maculatus 
  Acanthopagrus schlegelii 
  Nuchequula nuchalis 
  Inimicus japonicus 

  Eriocheir sinensis 
  joyneris shrimp 

5.4.4  “ ” 

 

Parargyrops edita Tanaka

1 2 3 4
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5

20

70

3 4  

 

Penaeus penicillatus Alcock

7 8 4

6

10 1  



 

73 

 

Penaeus monodon

60

20-40

 

 

Sousa chinensis

“ ” “

” IUCU “ ”
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300km

60 km 45 km 220 

km 20

10 44

100 200 m 2  
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Anguilla marmorata

100-110
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Takifugu ocellatus 100

150 200 IUCN 2011

 

 

Eriocheir hepuensis
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Carcinoscorpius rotundicauda

(IUCN)

 

9~12

16  

18  

5.4.4-1  

    

 1  10 

 2  11 

 3  12 

 4  13 

 5  14 

 6  15 

 7  16 

 8  17 

 9  18 
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5.4.4-2  

5.5  

5.5.1  

5.5.1.1  

GB 18421-2001

Cu Pb Cd Hg As Cr
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Zn  

5.5.1.2  

2021 4 11

5.3.1-1 5.3.1-2  

3  

5.5.2  

5.5.2.1  

 

 

 

Pi—— i Ci—— i Si——

i  

5.5.2.2  

GB18421-2001 5.5.2-1

GB18421-2001

5.5.2-2  

5.5.2-1 mg/kg  

 
   

 
 ≤ 10 ≤ 25 ≤ 50 100  

 ≤ 0.1 ≤ 2.0 ≤ 5.0 

 ≤ 0.2 ≤ 2.0 ≤ 5.0 

 ≤ 0.05 ≤ 0.10 ≤ 0.30 



 

80 

 
   

 
 ≤ 1.0 ≤ 5.0 ≤ 8.0 

 ≤ 0.5 ≤ 2.0 ≤ 6.0 

 ≤ 20 ≤ 50 ≤ 100 500  

 ≤ 15 ≤ 50 ≤ 80 

 ≤ 0.8 

 ≤ 0.02 ≤ 0.15 ≤ 0.50 

 ≤ 0.01 ≤ 0.10 ≤ 0.50 

 

5.5.2-2 mg/kg  

 
   

 
 ≤ 20 ≤ 100 ≤ 100 

 ≤ 2.0 ≤ 2.0 ≤ 10.0 

 ≤ 0.6 ≤ 2.0 ≤ 5.5 

 ≤0.3 ≤ 0.2 ≤ 0.3 

 ≤ 1.0 ≤ 1.0 ≤1.0 

 ≤ 40 ≤ 150 ≤ 250 

 ≤ 20 ≤ 20 ≤ 20 

5.5.3  

5.5.3.1  

5.5.3-1

5.5.3-2  
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5.5.3.2  

5.5.3-3

5.5.3-4  
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5.6  

5.6.1  

10

2019.11 3 6

2019 9 27 11:00 9 28 14:00 2019 9

27 12:00 9 28 13:00  

5.6-1  

     
1 CW1 108°36′59.79" 21°41′51.37" 

 2 CW2 108°44′59.94" 21°36′14.28" 

3 CW3 108°28′33.70″ 21°34′47.74″ 

4 CL1 108°35.076′ 21°41.299′ 

 

5 CL2 108°39.178′ 21°35.301′ 

6 CL3 108°35.646′ 21°35.697′ 

7 CL4 108°43.068′ 21°34.688′ 

8 CL5 108°42.817′ 21°28.796′ 

9 CL6 108°33.858′ 21°28.735′ 

 

5.6.1-1  
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5.6.2  

1  

3 CW1 CW2

CW3 5.6.2-1

3.61m 3.57m

3.50m 9h45min 10h 9h15min  

 

5.6.2-1a CW1 85  

 

5.6.2-1b  CW2 85  
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5.6.2-1c  CW3 85  

2  

1966~2010

85  

3.98m 1986 7 22  

-2.55m 1968 12 22  

5.95m 1968  

2.46m 

5.69m 1987  

2.46m 

6.6-3  

 

5.6.2-1  
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5.6.3  

1  

2019 9 5.6.3-1

5.6.3-1  

1#~6#

11.1~46.5cm/s 12.6~30.9cm/s

16.9~63.5cm/s 24.3~47cm/s

22~113.4cm/s 20~108.6cm/s  

1#~6# 1

63.5m/s 355.5° 2# 113.4cm/s

204° 1# 47.0cm/s

358.2° 2# 108.6cm/s 201°  

1#

 

 

5.6.3-1a 2019 9  
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5.6.3-1b 2019 9  

 

5.6.3-1c 2019 9  
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5.6.3-1 2019 9  cm/s °  

  
 

  
  

      

1# 

 45.3 254.3 63.5 355.5 54 182.5 

0.2H 32.1 179.1 63.6 357.2 50.2 178.3 

0.4H 44.3 217.3 62.5 356.2 49.8 181.8 

0.6H 25.7 172.3 54.8 2.8 46.4 57.1 

0.8H 17.8 164.5 54.1 359.9 40.2 180.7 

 22.3 172.3 47 358.2 31.5 182 

2# 

 46.5 289.1 56.5 337.7 113.4 204 

0.2H 42.5 273.6 44.6 332.2 112.9 200.4 

0.4H 39.4 276.1 46.8 352.5 107.6 201 

0.6H 35.5 274.4 36 336.2 105.8 199 

0.8H 32.6 257.8 36 340.2 113.7 197.1 

 30.9 243.2 35.3 336.6 108.6 201 

3# 

 32.8 216.7 44 350 84 182 

0.2H 29.5 197.2 42 338 80 178 

0.4H 24.2 268.2 42 336 64 188 

0.6H 26.5 244.2 38 338 50 192 

0.8H 26.5 220.5 40 346 48 182 

 20.9 258.1 43 343 37 190 

4# 

 11.1 176.1 22 324 22 158 

0.2H 11.9 183.6 22 300 24 172 

0.4H 10.3 197.5 14 337 22 195 

0.6H 10.5 201.6 24 2 23 193 

0.8H 14.6 184.6 26 8 26 210 

 12.6 160.1 26 6 20 230 

5# 

 11.5 241.6 16.9 216.1 25.3 293.3 

0.2H 12.4 211.6 22.8 338.9 28.8 131.8 

0.4H 17.8 219.4 32.5 353.5 40.5 127.3 

0.6H 14.6 210.6 23 356 33.8 289.3 

0.8H 12.1 200.8 23.4 342.6 29 347.3 

 13.3 176.7 24.3 312.2 35.9 327.5 

6# 

 17.5 202.6 27.2 64.3 39.5 231.2 

0.2H 17.7 183.9 20 42.6 40.4 228.1 

0.4H 18.3 160.2 23.4 12.3 38.7 220.1 

0.6H 18.4 178.3 26.9 23.4 37.1 209.9 

0.8H 13.4 140.7 23 28.6 30.9 210.3 

 18.8 145.5 29.2 44.9 65.6 63.4 
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2  

 

K= WO1+WK1 WM2

 

K≤0.5  

0.5<K≤2.0  

2.0<K≤4.0  

K>4.0  

WO1 WK1 WM2 O1 K1 M2  

2019 9 K 5.6.3-2

1# K 0.5 2

2# K 2 4 3# 4#

0.4h 5# 0.4h 6# 0.6h K 2 4 K 0.5

2

 

5.6.3-2 2019 09  

  
Wo1+Wk1 /WM2 

 0.2h 0.4h 0.6h 0.8h  

2019.9.27~9.28 

1# - 1.83  - 0.97  0.94  - 

2# 2.24  2.25  2.24  2.02  2.05  2.25  

3# 1.85  1.69  1.78  1.82  1.74  2.03  

4# 1.79  1.96  2.60  1.94  1.60  1.95  

5# 1.24 1.27  2.16  1.50 1.74  0.84 

6# 1.65 1.72  1.86  2.12 1.47  1.11 

211
)( MKO WWW �
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M2 K1

K′

“+” “ ” “+” “ ”

 

K′

0-1

 

2019 9

0.5 1# 6#

4#

 

5.6.3-3 2019 9 M2 K’  

  
K' 

 0.2h 0.4h 0.6h 0.8h  

2019.9.27~9.28 

1# - -0.09 - 0.00 -0.06 - 

2# 0.00 -0.01 0.01 -0.03 0.07 0.07 

3# -0.12 -0.07 -0.05 0.22 0.10 0.45 

4# 0.02 0.33 0.17 0.26 0.34 0.45 

5# -0.02 0.15 -0.19 0.47 0.26 0.19 

6# 0.00 -0.01 -0.23 -0.31 -0.03 -0.29 

 

a  

 

 

 

 

� �

22 SMM WWV
S

��
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2019 09

1~6# 2# 28.7cm/s 11.8°

5# 0.8h 3.6cm/s 315.3°  

5.6.3-4 2019 09  

 

 

 0.2H 0.4H 0.6H 0.8H  

(cm/s) 
(°) 

(cm/s) (°) (cm/s) (°) (cm/s) (°) (cm/s) (°) (cm/s) (°) 

1# - - 23 -9.38 - - 26 6.7 18.1 -1.8 - - 

2# 28.7 11.8 25.9 6.9 24.1 6.1 24.1 4.1 22.7 4 20.1 7.1 

3# 22.9 13.4 24.4 6.4 19.7 5.6 18.6 1.1 18.2 1.9 12.7 2.4 

4# 7.1 -31.4 7.5 -29.1 5.1 -6.1 6.7 0 9.5 24.4 5.3 14.6 

5# 5.4 318.27 5.4 313 6.6 301.1 5.4 286.2 3.6 315.3 8.9 333.3 

6# 12.4 409.06 12.4 410.4 12.4 57.7 11.3 50.7 8.4 393.9 10.1 401.5 

 

b  

JTS145—2015  

 

 

 

 

2019 9

6.6-6 1~6# 2#

73.14cm/s 264.26° 5# 3.04cm/s

372.06° 2# 51.79cm/s

266.22° 6# 3.9cm/s 392.45°  

SMV
�

2MW
2

SW

441122
245.1295.1max MSMOKSM WWWWWWV

�������
������

1122
450.1600.1max OKSM WWWWV

�����
����
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5.6.3-5 2019 09  

 

 0.2H 0.4H 0.6H 0.8H  

(cm/s) (°) (cm/s) (°) (cm/s) (°) (cm/s) 
(°) 

(cm/s) (°) (cm/s) (°) 

1# - - 52.88 93.95 - - 44.37 266.82 30.73 90.9 - - 

2# 73.14 264.26 66.71 266.24 61.63 266.32 58.11 267.05 55.12 267.15 51.79 266.22 

3# 52.72 264.82 53.64 267.68 44.47 268.33 42.47 90.36 40.58 270 31.09 269.44 

4# 15.33 105.97 16.86 104.45 4.17 -8.31 2.37 -39.13 8.86 -71.55 5.21 133.49 

5# 3.04 372.06 3.68 383.08 16.56 121.53 6.32 223.71 2.67 126.54 24.05 -23.94 

6# 9.71 191.55 9.75 197.79 12.62 -18.92 14.05 -20.05 5.16 212.46 3.9 392.45 

 

a  

 

 

        

 

 

 

 

 

2019 9

1~6# 2#

4.07km 11.76° 5# 0.77km 318.27°

2# 2.85km 7.08° 4#

0.76km 14.54°  

 

 

 

22
5.1373.142 SMM WWL

S

���
��

2
3.142 MM WL

m

��
�

22
5.1373.142 SMM WWL

n

���
��

441122
9.692.719.2953.2742.1713.184max MSMOKSM WWWWWWL
�������

������

�����
����

L
�
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5.6.3-6 2019 09  

 

 0.2H 0.4H 0.6H 0.8H  

(cm/s) 
(°) 

(cm/s) (°) (cm/s) 
(°) 

(cm/s) (°) (cm/s) 
(°) 

(cm/s) (°) 

1# - - 3.26 -9.38 - - 3.69 6.73 2.57 -1.8 - - 

2# 4.07 11.76 3.68 6.87 3.42 6.07 3.42 4.14 3.21 4.03 2.85 7.08 

3# 3.25 13.35 3.46 6.37 2.79 5.61 2.64 1.1 2.58 1.96 1.8 2.43 

4# 1.01 -31.43 1.06 -29.08 0.72 -6.06 0.95 0 1.35 24.42 0.76 14.54 

5# 0.77 318.27 0.77 313.01 0.93 301.06 0.77 286.24 0.51 315.29 1.26 333.31 

6# 1.76 409.06 1.76 410.4 1.76 57.71 1.6 50.74 1.2 393.96 1.44 401.52 

b  

2019 9

6.6-8 1~6# 2#

4.91km 12.31° 5# 0.86km 148.7°

5# 3.96km 152.62° 6#

2.01km 23.7°  

5.6.3-7 2019 09  

 

 0.2H 0.4H 0.6H 0.8H  

(cm/s) 
(°) 

(cm/s) (°) (cm/s) (°) (cm/s) (°) (cm/s) (°) (cm/s) (°) 

1# - - 3.94 -10.7 - - 4.81 9.38 3.16 -3.02 - - 

2# 4.91 12.31 4.38 6.68 4.13 6.61 4.13 4.88 3.83 4.54 3.4 7.92 

3# 4.46 12.91 4.64 6.31 3.63 7.03 3.24 1.27 2.99 2.9 2.33 0.27 

4# 1.21 -27.59 1.46 -22.31 2.4 -5.78 2.05 -8.55 2.61 -25.03 2.32 -13.05 

5# 0.86 148.7 0.69 155.73 1.75 12.81 630.33 104.95 415.79 143.64 3.96 152.62 

6# 3.14 37.43 3.39 31.68 4.33 9.33 4.68 5.2 2.41 23.1 2.01 23.7 

 

2019 9 0.7 20.6cm/s

1~6# 2# 20.6cm/s 239.6° 5# 0.2h

0.7cm/s -45.4°  
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5.6.3-8 2019 9  

 

 0.2H 0.4H 0.6H 0.8H  

(cm/s) (°) (cm/s) (°) (cm/s) (°) (cm/s) (°) (cm/s) (°) (cm/s) (°) 

1# - - 3.4 -29.7 - - 5.3 28.4 5.6 9.1 - - 

2# 20.6 239.6 18.8 237 17.6 238.3 16.7 231.6 17.2 223.1 15.7 217.8 

3# 13.7 203.8 9.2 200.4 7.1 222.2 6.1 249.3 4.7 233.5 5.9 252.4 

4# 1.7 251.4 1.7 248.2 2 231.6 2.1 231.2 2.9 267.3 2 -67.9 

5# 1.7 -45.4 0.7 -45.4 2.7 22.6 5.1 3.5 7.1 13.2 1.7 -45.4 

6# 5.6 242.9 6.3 242.5 5.6 233.6 5.4 235.6 2.2 176.3 4.1 38.6 

5.7  

 

5.7.1  

 

4~6km

50~100m

7.5km 0.7km -

6~7m

8km 1~2km 5~22m

22m 5~20m 10m 3km

5~10m 7m 10km 5~15m

10m 6.6km 2~5m

3m 2.5km 5m

2



 

98 

5m 5~12m

 

 

5.7.1-1 2012  

5.7.2  

1  
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112km 2959km
2

15.97×108m
3

31.86×10
4
t 179km 2457km

2

11.69×10
8
m

3
26.99×10

4
t

 

 

 

 

30 t

 

2  

562.64km

20

1990 2000

2km
2

2005

2008 2.5km
2



 

100 

2009

2012

 

1980 17.2 2007

30.6km 2.16%

2010~2012 3.9km
2

2.8km
2

3.0km
2

3 9.7km
2

2013

2013 0.7km
2

2013 22.5km
2

2030 51.7km
2

2008~2025 79km
2
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5.7.2-1 1990~2018  

3  

2004~2012  

2004~2012

6.7-5

2012 0m

0m 2012

2m 5m

2m 2007

5m 2012 5m

2004 10 t 10m

2007 10 t 10m 2011

2008 160~190m 190~210m



 

102 

13m 2004~2012 10m

 

 

5.7.2-2 2004~2012  

2004 2007 2012   
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6  

6.1  

6.1.1  

N-S

 

6.1.1.1  

N-S  

0
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1
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6.1.2  

6.1.2.1  

6.1.2-1
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 -  
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-  
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- ~  

6.1.2-1  

6.1.2.2  

NAO99

 

 

6.1.2.3  

<0.01m

>0.05m  
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6.1.2.4  

^2 5 . 4 (1 /sM k�

0.0004~0.02 0.001  

6.1.2.5  

Smagorinsky (1963) 

 

ijijs SSlA 2c 22�
 

sc l
1

2

ji
ij

j i

uuS
x x

� ���
� �	 �	 �� �
 �

i j=1 2

 

6.1.3  

6.1.3.1  

1  

1:2000 2020  

1:2000 2020  

1:5000 2020  

2  

2018 8

H1~H7 12 L1~L12
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6.1.3-1   

6.1.3.2  

6.1.3-2
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6.1.3-2   

6.1.3.3  

6.1.3-3
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113 

 

 

 



 

114 
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116 
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6.1.3-3   
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6.1.4  

1  

0.95~1.80 m/s

 

 

 

 

 

6.1.4-1  



 

119 

 

 

 

 

6.1.4-2  

1.05~1.80 m/s
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6.1.4-3  
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6.1.4-4  

2  
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6.1.4-5   

36

0~1 m/s

-0.2~0.2 m/s
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6.1.4-6  

6.1.4-1  

  
-  

m/s  
 

1 

 

0.14  

2 0.20  

4 0.39  

5 0.31  

7 0.22  

17 0  

18 0.26  

19 0.29  

20 0.73  

21 0.55  

22 0.73  

3  0.57  

6  0.21  
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8 

 

0.16  

9 0  

10 0.06  

11 0  

12 0  

13 0.06  

14 -0.04  

15 0  

16 0.14  

23 

 

0.12  

24 -0.12  

25 0.14  

26 0.12  

27 0  

28 0  

29 0  

30 

 

0  

31 0  

32 0  

33 0  

34 0  

35 0  

36 0  

 

3  

 

 

 

P S1 S2 H1 H2  
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6.1.4-7  

34

0.6 10
8
~5.5 10

8 
m

3

0.8 10
8
~6.1 10

8 
m

3

 

 

6.1.4-8  



 

126 

3  

1971

P228

1893

0.02~0.04 0.06

0.015~0.025

0.0149~0.0154 0.025

0.030~0.040

0.028~0.035 0.020~0.030

0.015~0.025  

K112+500

 

6.1.4-2  m 

 
20

 

20

 

5

 

5

 

2

 

2

 
 

K98+500 10.28 5.68  7.98 4.10  7.14 3.77   

K107+500 8.45 4.80  6.66 3.78  6 3.58   

K114+000 4.15 4.15  3.56 3.56  3.5 3.46  
 

K126+000 3.63 3.63  3.33 3.33  3.33 3.33  

6.2  

6.2.1  

1  

 SS  
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u v——  

c——  mg/L  

Dx  Dy——  x  y 

 

Q——  

QB——  

QB  

 

 

S——  

W——  

R——  0.5  

 stocks  

 

D50 γ 0.01377  

R-- C.G.Uchrin  

 

 

α β  C.G.Uchrin  D50 Un Unor
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s w  Cb  

 c(x, y,0) =0 ; 

 

 

 

 

 

c=c0 (x, y) c0=0  

2 SS  

750m
3
/h

2014
[1]

9.4 kg/s , , . 

[J]. , 2014, 30(2):5.  

8m
3

 

 

Q R M 8m
3

500 m
3
/h 11~20kg/m

3

1.8 kg/s  

3 SS  

SS  
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-  

 

 DX DY x y  

K1  0.003~0.075

 c F  

F=p·ws  p  0.1~0.5  ws  s  

s=QSCS  QS  CS  

SS  

A  

GB 3097-1997

>10mg/L  58.79 km
2

>100mg/L 

 26.45 km
2

>150mg/L 21.4 km
2
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6.2.1-1  

 

SS <10mg/L  

SS <100mg/L SS >10 mg/L 4.89 km
2

SS 50~100 mg/L 0.18 km
2

SS 10~50 mg/L

3.32 km
2

 

SS >150 mg/L SS >10 mg/L 4.64 

km
2

SS 10~50 mg/L 0.04 km
2

SS 50~100 mg/L

0.17 km
2

SS >150 mg/L 2.38 km
2

 

SS >150 mg/L SS >10 mg/L 6.28 

km
2

SS SS 50~100 mg/L 0.12 km
2

SS >150 

mg/L 0.92 km
2

 

>150 mg/L SS >150mg/L 1.07 km
2

 

 

SS >150mg/L 2.32 km
2

100~150 mg/L
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0.61 km
2

50~100 mg/L 0.99 km
2

10~50 mg/L

2.37 km
2

 

<50 mg/L SS 10~50mg/L 1.60 km
2

 

<50 mg/L SS 10~50mg/L 1.27 km
2

 

B  

 

GB 3097-1997

>10mg/L 19.21km
2

>100mg/L 7.89km
2

>150mg/L 

5.58km
2

 

>10mg/L 

39.58 km
2

67.32%

>100mg/L 18.56 km
2

70.17% >100mg/L 

15.82 km
2

73.93%  
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6.2.1-2  

 

a

 

b

 

c  

GPS

SS
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6.2.2  

1  

 MIKE MIKE DHI

 

NS  

 

 

h  

u v  

x y t  

ρ  

E  

g  

a  

n  

wx , wy x,y  

f 2sin  
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c Dx Dy Q k  

 

2  

 

 2×10
-8

/

 0  

 

6.2.2-1  

m3/s  mg/L  mg/L  

 
35.8 

55.8 
2.02 0.057 

 91.96 2.02 0.057 

 4.74 2.02 0.057 

 

2021 4

20
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6.2.2-1  

149

8

1.0 m
3
/s 32

 

6.2.2-1 mg/L  

 m
3

  
 

  

1 0.625634 

 
  

108.6 21.91 

2 162    108.53 21.9 

3 57.5    108.6 21.91 

4 46.3   
 

108.63 21.89 

5 34.5    108.6 21.91 

6 8.88  -  
 

108.55 21.91 

7 7.92  -  
 

108.56 21.89 
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8 7.392   
 

108.73 21.66 

9 4.94  -  
 

108.56 21.89 

10 4.8   
 

108.8 21.63 

11 4.32   
 

108.63 21.73 

12 4.28  -  
 

108.56 21.92 

13 4  -   108.46 21.87 

14 3.6    108.48 21.87 

15 2.7    108.48 21.87 

16 2.64    108.55 21.92 

17 2.52    108.53 21.9 

18 2.4  -   108.57 21.93 

19 2.16    108.49 21.86 

20 1.84    108.47 21.85 

21 1.8   
 

108.69 21.7 

22 1.72  -  
 

108.56 21.89 

23 1.68  -  
 

108.55 21.89 

24 1.58  -  
 

108.55 21.92 

25 1.43    108.48 21.84 

26 1.4    108.49 21.87 

27 1.35  -   108.47 21.88 

28 1.29  -  
 

108.55 21.9 

29 1.1  -  
 

108.55 21.91 

30 1.08    108.49 21.85 

31 1.076   
 

108.72 21.66 

32 1.06  -  
 

108.57 21.89 

 

2021 12

3  
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6.2.2-2  mg/L  

   
 

 

TN TP 

   397 1.84 0.05 

   63 1.47 0.07 

   19 1.78 0.08 

 

 

6.2.2-2  

GX001 GX002 GX004

GX005 QZ1 QZ3

 

3  
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4

0.4 10
8 

m
3

 

 

6.2.2-3  
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6.2.2-4  



 

140 

 

6.2.2-5  



 

141 

 

6.2.2-6  

6.3  

 

6.3.1  



 

142 

S~W S~E 1

2 S~W 

3 S~E 

 

0.005~0.060 kg/m
3 

0.030 kg/m
3
 0.020kg/m

3
 

0.010~0.015 kg/m
3
 

0~1.61 m/a 0.60m/a 255.7  
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6.3.1-1  
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6.3.1-2 S~W  
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6.3.1-3 S~E  

6.3.2  

6.3.2.1  

25 50 S

25 50

24  
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-20 m  

0.2 kg/m
3

0.02 kg/m
3

 

25 0~0.59 m

0.19 m 50 0~0.69 m

0.23 m 0.44 m

 

 

6.3.2-1 25 S  
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6.3.2-2 50 S  

6.3.2.2  

10 

SW 
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0.1 kg/m
3

0.35 

kg/m
3 

0.02 kg/m
3

 

0~0.53 m 0.24 m

0.41m 99.6 

 

 

6.3.2-3 SW 10  
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6.4  

6.4.1  

6.4.1.1  

1  

9mg/L

(N oculata) (CMuellen)

l 3 5% 4 20% 8~13%

12%

 

10mg/L 58.69km
2

 

2  
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300mg/L

3~4 200mg/L

 

 

 

3  

2cm

 

 

6.4.1.2  

1  
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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——  

6.4.1-1  

i  

Bi  

 

    

Bi≤1  5 1 5 5 

1 Bi≤4  5 30 1 10 10 30 10 30 

4 Bi≤9  30 50 10 20 30 50 30 50 

Bi≥9  ≥50 ≥20 ≥50 ≥50 

 

i (Bi)

 

 

 

pH  
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6.4.1-2 hm²  

 
 

150mg/L 100~150mg/L 10~100 mg/L 

km²  21.40 5.05 32.34 

 

2021 2021

2021

2018

6m   

6.4.1-3  

     

 

2021  
g/m

3
 

7.30 

5.67 

2021  4.04 

 
2021  

g/m
2
 

134.6 
115.18  

2021  95.75 

 2018  /m
3
 1.15 1.15 

 2018  /m
3
 0.92 0.92 

 
2021  

kg/km
3
 

4986.85 
6359.96  

2021  7733.07 

 

5.12×10
6

35.70×10
3
kg 3

0.8 / 15 /kg

1550.23  
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2  

 

 

 

Wi—— i kg  

Di—— i [

/km
2
] [ /km

3
] kg/km

2
 

Si—— i km
2

km
3

 

~ 21.9km 100m

~ 15.5km 135m

440.20 m
2

100%

3 1 /

1521.07  

6.4.1-5  

 
 

m
2

 
   

3

 
 

 

 
440.20  115.18g/m

2
 507.02t 1521.07 1 /  1521.07 

3  

 

6.4.1-6  

  
 

 

SC/T 9110-2007  

 1550.23 

 1521.07 
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 3071.30  

6.4.1.3  

 

 

2009

2021

1.1g/m
2

2021 12

2022 4

3

0.046g/m
2

0.046g/m
2

0.069g/m
2

2022 4  
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6.4.1-2  

6.4.1.4  

 

 

6.4.1.5  



 

157 

-

 

30m 

50 dB(A)

 

 

6.4.1.6  

10491.29 699.42

/

405.45

/

91.95 69.08 60.41

46.19 / 137.82 148

156 149 156

150 154

151
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6.4.1-7  

 
    

/

 
 

148 1.05 1.48 — 4.75 0.0006 7.28 

149 — — — — 61.47 61.47 

150 28.81 1.86 26.66  18.33 75.66 

151 10.85 14.11 — 27.4 3.28 55.64 

152 1.77 22.81 — 0.94 2.18 27.70 

153 0.39 7.16 0.085 — 1.73 9.37 

154 43.53 21.66 — 12.39 7.32 84.90 

155 5.55 — 33.66 0.71 17.45 57.37 

156 — — — — 26.06 26.06 

 91.95 69.08 60.41 46.19 137.82 405.45 

1.324

/

0.501 0.0118 0.101

0.0018 / 0.709

18

19 / 20

 

6.4.1-8  

 
    

/

 
 

18 0.317 — — 0.0018 0.0986 0.417 

19 — — — — 0.407 0.407 

20 0.184 0.0118 0.101 — 0.203 0.500 

 0.501 0.0118 0.101 0.0018 0.709 1.324 

5.667 /

0.257 0.075 2.393 /

3.274

20 21
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/ 22

 

6.4.1-9  

    
/

 
 

20 — — 1.982  0.018  2.000 

21 — 0.075   1.924  1.924 

22 0.257  — 0.411  1.332  1.743 

 0.257 0.075 2.393 3.274 5.667 

6.4.2  

6.4.2.1  

1  

2021 8 28 ~9 10 2021 12 18 ~12 27

6.4.2-1  
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6.4.2-1  

L3

H1

6.4.2-2 H1

D6 1km L1 10‰~22‰

H1 0‰~8‰ L1 22‰~28‰

H1 3‰~22‰  
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6.4.2-2  

2  

24m
3
/s

14.1 m
3
/s 12.9 m

3
/s 13.9m

3
/s

25% 28% 42%

9% 11% 19%  
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6.4.2-2 m
3
/s  

     

 108.30  56.56  14.07  9% 

 68.70  45.12  12.86  11% 

 40.10  33.38  13.88  19% 

3  

6.4.2-3  

  

8  8  



 

164 

 

 

10  10  

  

1  1  

6.4.2-2  

K113+700 K114+700

90% 51.4m
3
/s 8 9
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0~9.5‰ 198.4 m
3
/s

K100+700~K114+700 0.05‰

K117+900  

0~24.7‰ 9

 

5

6.4.2-2

1.045‰~11.64‰ 2.61‰~6.77‰

6.11‰~20.62‰ 1.32‰~3.3‰ 13.7‰~25.23‰

0.66‰~1.5‰  

 

6.4.2-2  
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4  

 

2017

2020 2021

11

 

· 2011

5‰

20‰

5 6 d 30‰  

2011

0 40‰ 40‰

 

2001

10‰ 20‰   

 

Hydrocharitaceae
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Halophila bacarri

(Halophila 

beccarii Asch.) “ ” “ ”

“ ”

( IUCN) ( VU) 

10 

 

2020

 

 

1 2 1 2

1 2

4.39‰ 2.09‰ 2.30‰

1 2 10.47‰

8.92‰ 1.82‰ 1 2

18.2‰ 12.64‰ 5.56‰  

20‰

 

20m
3
/s

20m
3
/s

20m
3
/s

 

3  
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Acanthopagrus latus

ATP

2013 20‰ 10‰ 5‰

ATP

100%

 

0 34‰

2‰ 20‰ 2‰ 20‰

0 38 25 30 12 28

7  

Anguilla japonica

3~4 - -

-

2015 (Anguilla 

marmorata) (A. bicolor pacifica)

[(9.76±0.36) g]

[(11.82±0.04) g] ( 0‰) 5‰ 10‰ 18‰ 30d

100%

 

6 15.57‰

13.24‰
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6.4.2.2  

1  

2019~2028

 

2  

2008

150 m 50 dB(A) GB3096—1993

0 60 dB(A)

100m

87dB(Lmax) 24h

65dB(A) (Leq24h) 45~50dB(A)

Daniel Patón(2012) Jaroskaw 

Wiącek(2015) 50 dB(A)

 

50 dB(A)

≤50 dB(A)

50 dB(A)

 

3  
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6  

6.4.2.3  

1  

60 30

110

 

2  

 

6
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6.4.2.4  

 

200~400

50~100

 

6.4.2.5  

2020 6

0.60m/a 1.61m/a 255.7 25 S

0.39m 0.15m

68.9 50 S

0.44m 0.18m 83.5 10 SW

0.41m

0.22m 99.6  

2~3 1
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6.4.2.6  

, . : , 

2004. “ ” 2021

4 3

Rhizosolenia styliformis Coscinodiscus wailesii

Skeletonema costatum 1 Peridinium sp.

 

 

 

6.5  
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6.5.1  

 

6.5.1.1  

108°28′35″ 108°54′26″ 21°44′13″ 21°53′09″

2005

 5010.05hm
2

82 228 294

9 10 13 1 1 2 72 217 279

13 17 8 10 45.9%

216 11 39 87 7

1 5 5 16 1 7 15

15 31 103 3 2 2 3

I 1 II 15  

700

6.5.1-1  

6.5.1.2  

9 m
2
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6.5.1-2  

 

6.5.1-1  
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6.5.1-2  

6.5.1.3  

 



 

177 

 

 

6.5.1.4  

1  

 

K107-K108

 0.25km

K100  K104+700 

 K106+700 

 

90%

K110-k121

 

2  



 

178 

 

0.60m/a

1.61m/a 255.7 m
3

 

6.5.1.5  

 

: 

 0.60 m/a 1.61 m/a

255.7 m
3

25  S  

0.39 m 0.15m  68.9 m
3

 



 

179 

-

 

6.5.1.6  

700

9 m
2

 

 

K110-k121

 

 

 

 

6.5.2  
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6.5.2.1  

3482.7 25.0

578.7

721.0

2183.0
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6.5.2-1  

6.5.2.2  

1  

1  

13 2-4 25cm×25cm (

)  10cm×10cm ( )  



 

182 

 

6.5.2-2  

2  

7 

(Crassostrea hongkongensis) (C.ariakensis) (C. 

sikamea) (C.gigas angulata) (Saccostrea echinata) 

(Talonostrea talonata) (Dendostea crenulifera)  13

37 6

 

20831m 5.6m

116653m
2

25258m

6.5m 164178 m
2

298 / m
2

1361.8

/ m
2

580 / m
2

2929 / m
2

639735

158858 480877
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6.5.2-1  

    
 

/m
2

 kg/m
2

 

1  E108°36′03.040″ N21°51′53.117″ 2615.38 191.79 

2  E108°34′59.092″ N21°49′16.537″ 205.71 0.76 

3  E108°33′46.147″ N21°47′57.537″ 35.90 1.37 

4  E 108°33′22.380 N 21°46′58.730 146.55 0.52 

5  E 108°33′59.395 N 21°45′20.788 648.00 3.24 

6  E 108°29′05.395 N 21°46′12.788 334.00 1.51 

7  E 108°35′34.305 N 21°43′07.128 141.22 0.63 

8  E 108°33′05.365 N 21°45′25.028 277.78 1.24 

9  E 108°32′57.405 N 21°45′12.068 208.00 0.86 

10  E 108°33′04.584 N 21°52′18.107 109.09 2.20 

11  E 108°35′48.584 N 21°44′11.107 744.44 1.64 

12  E 108°35′31.484 N 21°43′09.537 1422.22 3.06 

13  E 108°35′22.484 N 21°43′22.537 1000.00 2.25 

 

3  

6 13

10

3

2 4

3

 

Simpson Shannon-wiener

Pielou  

Simpson D=1-ΣPi2  

Pi  

Shannon-wiener  H’=-ΣPi×lnPi  

Pi=Ni/N   

Pielou  E=H/Hmax  
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 H Hmax

Hmax=LnS S  

 Simpson Shannon-wiener

Pielou 0

Simpson 0.650

Shannon-wiener 1.211 Pielou 0.676  

6.5.2-2  

 
 

Simpson  
Shannon-wiener

 
Pielou  

 1 0.000 0.000 0.000 

 2 0.494 0.687 0.991 

 3 0.528 0.817 0.743 

 3 0.243 0.468 0.426 

 3 0.024 0.075 0.068 

 2 0.097 0.201 0.290 

 2 0.145 0.276 0.397 

 2 0.147 0.279 0.402 

 2 0.204 0.358 0.516 

 
2 0.153 0.287 0.414 

 4 0.671 1.152 0.831 

 3 0.631 1.039 0.946 

 3 0.665 1.134 1.032 

 6 0.650 1.211 0.676 

 

2  

1  

19

1

11 5 6

GPS

0.5m 0.5m

4 0.25m 0.25m
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6.5.2-2  

2  

19 12

7 57 38 95

2

84.3% 15.7%  

 

6.5.2-3  
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3  

11800m 10430m 22230m

3 /m
2

3.5 /m
2

3.25 /m
2

133.6

0.401kg/m
2

0.468kg/m
2

0.434kg/m
2

404.855 140.414 545.269

 

3  

4-7 4

15~30 2~3 30

5-7 300

6 8 0.5m

10348-36942 /m³  

2011 14×10
4

/m
3

2018 6×10
4

/m
3

2019 8×104 /m
3

2021 5×10
4

/m
3

90% 40%  

 

6.5.2-4  
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6.5.2-5  

6.5.2.3  

2020

(CORS)

2019

37090

34002  

google

2221 2198

35352  

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
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6.5.2-6  

   

6.5.2-7  

6.5.2.4  

1  
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SC/T 9110-2007 

0.401kg/m
2

390.8948

3 3 4 /

4691  

2  

50mg/L

K123

 

SC/T 9110-2007

2021 5×10
4

/m
3

0.5m 2.5×10
4

/m
2

192.5 2021 0.57%

3540 20.2 6 / 121.2

3 363.6  

3  

 

1.8 9.6mg/L

5.7

40 65mg/L
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100mg/L 100mg/L

Cruz-Rodriguez LA 2002 Crassostrea 

virginica 1g/L 1g/L 94mg/L

2g/L 40 HSP 1g/L

40 HSP  

2015 7-8

1.94mg/L 1 60%

3 mg/L 2 mg/L 1 mg/L 0.5 mg/L

P 0.01  

6.5.2.5  

1  

135km
2

— ( )

80% 0m 80km
2

-2.5m

0.1m

 

2  
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30‰

0.5‰ 1‰

7 5‰

0 0.5‰  

 

6.5.2.6  

1  

a 0.56g/L (0.54g/L

0.02mg/m3 a N Si

P Si P Si

2008 3 Chl2a 2.83g/L 41.7g/L 6 Chl2a

1.44g/L 6.99g/L 59.9% 19.5%

2021 3 2021 4

20 a 0.92 mg/m
3
~3.83 mg/m

3

a 1.91 mg/m
3

(0.70-26.06) ×10
4

/m
3

10.17×10
4

/m
3

- (Shannon) 1.16~3.65 2.48
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0.41~1.79 0.97 0.37~0.84 0.63 0.37~0.84

0.65

10

 

 

2  

5 6
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6 7 3

28.5 29.6 31.3 15.7‰ 8.8‰ 13.5‰

17 15 15 

28.5 ~31.3 8.8‰~15.7‰

15~ 17 52.56m
3
/s

87.41m
3
/s 20.43m

3
/s

1646.04m
3
/s 20m

3
/s

 

3  

100-150 50-100

10-50 10

 

10-150

5329

216

 

3756

158 320  

177
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2016-2020

36.5% 2 158

158 ×12 / ×36.5%×2 / =1384  

416

416 ×1 / =416  

1800  

 

6.5.2-8  
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6.5.2-9  

6.5.2.7  

3

65.83 m
2

264 3168 487.4 m
3

390.8948

4691

192.5 363.6

1633.6

3168+4691+364+1800=10023  
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6.6  

 

 

6.6-1  

6.7  

6.7.1  

6.7.1.1  

 

1  

TSP
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12 4

2.2~2.4 / 8 1.7~1.9

/ N NNE 06

84.2% 12 68.4%  

 

  

2007
[1]

2021
[2]

2018
[3]

 

1

10m 938.67 μg/m3

611.89 μg/m3 78.15 μg/m3

15m

100m 11%  
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6.7.1-1 1  

2 6.7.1-1

2m 6.7.1-2

12 m/s 

607μg/m3
3 m/s

17%

3 3

 

 

6.7.1-2  
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6.7.1-3 2m  

6.7.1-1

50 208.59 17.37 μg/m3
100 103.25

8.60 μg/m3
GB16297-1996

1 mg/m
3

50m 100m

TSP  

50m

GB16297-1996 1 mg/m
3

 

6.7.1-1 50m 100m  

 
 

μg/m3
 

50m  

μg/m3
 

100m  

μg/m3
 

 938.67 208.59 103.25 

 938.67 208.59 103.25 

 78.15 17.37 8.60 
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2  

 

3.5mg/m
3

5~10m

1 

mg/m
3

 

5~10m

 

3  

1 80 90kg  

 

4  

 

20

“ ”

“ ” “ ”
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0 30] 30 60] 60 100 ] “

” “ ” “ ”

+ = + =

+ = + = + =  

6.7.1-2~6.7.1-3

11 2 9

2

 

6.7.1-2  

   
 m     

 

150#    136    

151#    1062    

151#    1266    

152#    738    

153#    1545    

154#    897    

155#    535    

6.7.1-3  

   m  
  

 

 

  20-1366    

  20-2135    

  20-2165    

  20-100    

 

5  

10m 938.67 μg/m3

78.15 μg/m3
3.5 

mg/m
3

1 80 90kg
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11 2

9 2

 

6.7.1.2  

SO2 NOX PM10 PM2.5 HC

“ ”

“ ”

 

1  

  

E = W×EF×FCF×CF×10
-6

                  1 

 

E /  

W 2  

EF / 3  

FCF  

CF——  

W= MCR×LF×Act                          2 

   

MCR  

LF  

Act  

EF= EF0×LLA                            3 
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EF0 /  

LLA  

 

  

Ea =                         4 

Ea / n

j k  

  

—

6.7.1-5  

6.7.1-4 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 

6.7.1-5  

 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 
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 SO2 NOx PM10 PM2.5 HC 

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 

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 6.7.1-6

NO2 2035 2050 19.89 33.14

 

6.7.1-6  /  

 SO2 NO2 PM10 PM2.5 HC 

2035 2.06 19.89 2.43 2.20 7.00 

2050 3.43 33.14 4.04 3.67 11.67 
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6.7.2  

6.7.2.1  

 

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 �

��
 

 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 ��  —  

�
�

�
�
�

�
� �

�

n

i

L
TP

piL
1

1.0
10lg10
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L—— dB(A)  

 

� �iEL0 =22.0+36.32lgVH 

V 40km/h 20km/h  

6.7.2.2  

 

1  

6.7.2-1

GB3096-2008 1 20m 50m  

6.7.2-1   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 

 

2  

78~84 dB A

GB3096-2008 1 15m 50m  
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6.7.2-2   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 

 

3  

 

6

GB 3096-2008 2

6

GB 3096-2008 2 4

2 3.6dB(A)

 

6.7.2-3  dB(A) 

   
m  

 
 

   

 

150#   136 35.2  57.0  57.0  60.0   

151#  
 20-2135 52.6  57.0  58.3  60.0   

151#

152#

153#

154#  

 20-2165 52.6  57.0  58.3  60.0   
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155#  
 

535 23.4  57.0  57.0  60.0   

  20-1366 52.6  57.0  58.3  60.0   

  20-100 52.6  57.0  58.3  60.0   

6.7.2-4  dB(A) 

   m  
    

 

 

150#   136 35.2  46.5 46.8  50.0   

151#   
20-2135 52.6  46.5 53.6  50.0  3.6  

151#

152#

153#

154#  

 
20-2165 52.6  46.5 53.6  50.0  3.6  

155#  
 

535 23.4  46.5 46.5  50.0   

 
 

20-1366 52.6  46.5 53.6  50.0  3.6  

 
 

20-100 52.6  46.5 53.6  50.0  3.6  

4  

GB3096-2008 1 20m

50m

GB3096-2008 1 15m 50m

6 GB 3096-2008 2

4 2

3.6dB(A)  

6.7.2.3  

 

1  
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5000

30 

GB5980-2009

1000 ~5000 85 dB

0.5m 81dB(A)  

 

6.7.2-1  

 

  6.7.2-2  
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GB3096-2008 1 10m 32m

GB3096-2008 2 6m

18m GB3096-2008 4a

2m 10m  

6.7.2-7

20m 20m

GB3096-2008 4a 2

 

35m

35m

0.2dB A 2.0 dB A

GB3096-2008 2  

20m GB3096-2008

4a 35m

GB3096-2008 2 20~35

 

6.7.2-5  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 
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6.7.2-6 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 

6.7.2-7   dB A  

   m  
  

    

 

  20-1366 57.0  46.5  57.6  50.9  

  20-2135 57.0  46.5  57.6  50.9  

  20-2165 57.0  46.5  57.6  50.9  

  20-100 57.0  46.5  57.6  50.9  

6.7.2-8 35m   dB A  

 
 

35m

 

  

      

 57.0  46.5  44.1  57.2  48.5  0.2  2.0  

 

2  

110dB

15dB A 70dB

A  

II

5m 115 dB A

400m

73.0dB A
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6.7.2-9   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 

 

3  

GB3096-2008 1 2 4a

10m 6m 2m 32m 18m

10m 20m GB3096-2008

4a 35m

GB3096-2008 2 20~35

 

6.7.3  

1  

750m
3
/h

500t 3m
3

25t

80.5 m
3

64.6 m
3

 

8m
3

500t

792.4 m
3

937.5 m
3

500t

 

2021 3

2021
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 30 

 A B 2200 m
3

 30 

 A 108°28′00″E 21°20′28″N

108°28′00″E 21°22′40″N 108°31′00″E 21°22′40″N 108°31′00″E 21°20′28″N 

 30 

B 108°25′00″E 21°15′00″N 108°25′00″E 21°17′00″N 108°25′40″E

21°17′00″N 108°27′00″E 21°15′40″N 108°27′00″E 21°15′00″N 

 



 

2
1

4
 

 

6
.7

.3
-1
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2.8.3 8

8 2

4520 m
3

1963.21 m
3

937.5 m
3

20.7%

47.8%

 

2  

GB3552-83

0.5kg/d 10 /

339.5 20kg

6.8t  
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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  
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7.2.2-2  

 
Diesel oil   

CAS   UN   

 

 

( )  -18  ( )  282-338 

( =1)  0.87-0.9 ( =1)  

  

  

 

257 
V%  38 

 V%  

 
  

    

  

 
  

 

 

MAC(mg/m3)  

MAC(mg/m3)  

TLVTN  

TLVWN  

  

 
LD50  

LC50  

 

 

 

  Z01 
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7.3  

7.3.1  

1  

 

2  

2016 ~2020

1 2016~2020

2

0.4 /  

7.3.1-2 2016~2020  

   
    

 

2016 

 

12  
 

 0.05t  

2018 
10#  

THERESA 

DUA

 

 
 

 0.18t  

 

 

 

P N Sn

S 2016~2020

0.08 /
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7.3.2  

5000

JT/T 1143-2017

80% 175

27 175 t  

7.4  

7.4.1  

SIMAP

SIMAP

 

1  

 

 

10m

 

2  

 

cV
v

sV
v

ccwws VVDV
���

�� ���

wV
v

w�

c� D

'V
v
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0 1

0~  

3  

Torgrimson  

 

 

 

7.4.1-1  

 

2/1' )/4( tEV T  �
''' !i

neRVV �
�

TE t nR

'! �

t�
b�"

#/5.01/ t
bb

���""�

b" #

 

     

   

 

 
 

 

 

 

 

 

 

 

  

 

GIS
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3

3

72h

300

 

7.4.2  

 

1  

 

2  

(1)

(2) (3)

(4)

4  
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7.4.1-2  

7.4.3  

1  

1~15% 30

1~15% 32

5~35%

13 1~5%

48  
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(a)  

 

(b)  
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(c)  

7.4.3-1 1#  

2  

1#

1~15% 25  
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(a)  

 

(b)  
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(c)  

7.4.3-2 1#  

2#

1~35%

7 1~25%

25  
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(a)  

 

(b)  
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(c)  

7.4.3-3 2#  

7.5  

 

1  

0.1 10.0mg/L

1.0 3.6mg/L 0.1mg/L 
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2  

0.1 15mg/L

 

3  

 

96h LC50  0.5 3.0mg/L ( )

20  

0.01mg/L 7 30

  

 

7.6  

7.6.1  

 

1  

2  
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3  

4

 

5

 

6

6  

7

 

8

 

9

 

7.6.2  

1  

 

1

 

2

 

3  

4
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5 VTS

 

2  

 

 

1  

2018 1 11

19

 

2  

VHF

 

3  

CCTV AIS VTS “4 3 1

” VTS

CCTV  

 

1  

“ 1002”  

2  
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CCTV 10

 

3  

 

 

1  

24500 6 38

3600 5400 1000  

3 10000 50 t

250km

100km

2 50t

100km

175t  

2  

11847 10

30000

30

 

1500

40  

3  
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100 6.52  

 

1  

47

12 11  

2  

8

237  

 

3  
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8  

8.1  

  

  

1

  

2

  

3

  

72 2002

6 29 2003 1 1 2012
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8.2  

8.2.1  

1  

 

500t

 

500t

 

 

2   

1

  

2

  

3

 

4

  

5   

6
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7

  

8

 

8.2.2  

 

8.2.3   

1   

 

 

  

2   

1

  

2   

3   

4   
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5   

8.3  
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9  

9.1  

“ ”

 

9.2  

COD   

9.3  

  

  

9.4  
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10  

10.1  

1  

 

 

 

pH 12

JGJ 63 2006

3 m
3
/h

PH 8-9

 

10.1.1-1  

 

a

GPS

P-2

P-5 P-7
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SS  

 

GPS

 

b

 

c

 

2  

 

 

2~3  
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4

 

 

3  

15

 

 

GB 

12523-2011  
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4  

 

1

JTJ-312-2003

2

3  30 

 A B 2200

m
3

 

10.2  

1  

 

/

 

2  

 

 

LNG  



 

245 

 

3  

 

 

 

 

 

200 4a  

4  

 

GB 3552-2018

 

2
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10.3  

10.3.1  

1

5-6

 

2

 

3

 

4

 

5  

6  

10.3.2  

 

80

10
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10.3.3  

1

 

2

 

3

 

4

 

5 6

 

6  

10.4  

10.4.1  

1

 

2
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5

 

6

 

7  

8  

10.4.2  

1

 

2

 

3

 

4

5  

5

5 6 

 

6

 

7
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8

 

10.4.3  

3

3

 

10.4.4  

 

10.4.5  



 

250 

 

10.4.6  

9  

6000 / =6000×4.78 286800

12 / 1620

 

10.5  

10.5.1  

1  

RTK—DGPS

( RTK—DGPS )

“ ”

 

≤10cm ≤0.5m



 

251 

 

2  

(DPM) (DRM) (GPS)

(DG-PS)

 

3  

4 5

5 6

4 7 6 7

 

4  

 

10.5.2  

 



 

252 

10.6  

10.6.1  

 

 

 

10.6.2  

 

1



 

253 

 

2018 

0.25m/s

mg/L 80 90%

0.5m/s

 

2  

2021 

40km 140km

0.5knot

mg/l 80~90%

 

3  

CN01 CN05 CN06 CN08 CN09  

 CN04

141mg/L CN06 53.8mg/L

61.8%  
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10.6.2-1  

 

10.6.2-2  

4  

49.41hm
2

1610m 18 
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0.36 

100m  

2021 11 13 

15 

5 6 3 

1 H1  

1 11 24 H1 

1 11 28 H1 8mg/L

3 5mg/L H1 

3# 3mg/L 62.5%  

0.25m/s

80%

60%

 

10.6.3  

1  
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10.6.3-1  

2  

20~50m 2

2m 2 2m  
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11  

11.1  

1  

2035

560km

 

2

 

 

 

 

3  



 

258 

 

11.2  

 

 

1

 

2

 

3

507.02t

1521.07

5.12×10
6

35.70×10
3
kg 3

15 /kg 3071.30  

 

1

 

2

 

3
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“ ”

 

 

15066.3 60 /

-

 

11.2-1  

  
 

 
 

  325  

1  20.0 
 

2  30.0  

3  50.0  

4  20.0  

5  5.0  

6  200  

  1620  

  10000  

  3071.30  

  50  

  15066.3  
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11.3  

 

1

 

2

 

3

 

4

 

11.4  
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11.5  
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12  

12.1  

12.1.1  

 

12.1.2  

1

 

2

 

3

 

4

 

5

 

12.2  

12.2.1  
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12.2.2  

 

2022 2 25

 

12.2.3  

12.2.3.1  

2022 2 24  

7 2022 2 25

11.

2.3-1 http://jtt.gxzf.gov.cn/zfxxgk/fdzdgk/tzgg/t11330912.shtml  
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12.2.3-1  
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13  

13.1  

13.1.1  

2012 10 2011—2020

2012 166
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/  

 

2011—2020
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13.1.2  

2021 6

50335.73 21.27%

3

24 8 13 3

 

 

 

 

 



 

2
7

5
 

 

1
3
.1

-2
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13.1.3  

2017

2 8

54

 

54 5 49

8 1 7

 

2

 

 



 

2
7

7
 

1
3
.1

-2
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13.1.4  

1998

1998 142 2008 2011

2008 1

2011 74  

4 A

GB3097 1997 B

C

D
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13.1-3  

     m2   

1 
 

GX075AI   125  

2 
 

GX053B

  
 

94  

3 
 

GX077DII

I 
  

14+154+

3=181 
 

4 
 

GX076DI

V 
  35  

5 
 

GX074BII   245  

13.2  

13.2.1  

2018 4

2018 23

7000 2824.2 40.3%

1236.5 17.7% 2451.2
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13.2.3 2012-2030   
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14.1.4  
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14.3  

14.3.1  

1  

pH

 

2  

1 1

1  

1 3  

3  

GB17378-2007 GB/T 12763-2007

 

4  

14.3.1-1~14.3.1-2 14.3.1-1

6 16  
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14.3.1-1  



 

299 

 

14.3.1-2  

  



 

300 

14.3.1-1  

  E  N    

Q1 108.6038 21.8959 √ √ /  

Q2 108.6243 21.8804 √ √ /  

Q3 108.6037 21.8657 √ √  

Q4 108.6001 21.8516 √ √ /  

Q5 108.5974 21.8367 √ √ /  

Q6 108.5885 21.8381 √ √  

Q7 108.5623 21.8395 √ √  

Q8 108.5725 21.8143 √ √  

Q9 108.5646 21.8170 √ √ /  

Q10 108.5449 21.8185 √ √  

Q11 108.5455 21.7937 √ √ /  

Q12 108.5235 21.7957 √ √  

Q13 108.5503 21.7786 √ √  

Q14 108.5623 21.7564 √ √  

Q15 108.5581 21.7501 √ √  

Q16 108.5702 21.7323 √ √  

14.3.2  

1  

As Hg Cu Pb Cd Zn Cr  

2  

1 1

1  

1 3  

3  

GB17378-2007 GB/T 12763-2007
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4  

6 16

 

14.3.3  

1  

a

 

2  

2

 

2 5  

3  

GB17378-2007 GB/T 12763-2007

 

4  

14.3.3-1~14.3.3-2 14.3.3-1

10 6 4 20

16 4  

14.3.3-1  

  E  N    

Q1 108.6038 21.8959 √  /  

Q2 108.6243 21.8804 √  /  

Q3 108.6037 21.8657 √   

Q4 108.6001 21.8516 √  /  
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Q5 108.5974 21.8367 √  /  

Q6 108.5885 21.8381 √   

Q7 108.5623 21.8395 √   

Q8 108.5725 21.8143 √   

Q9 108.5646 21.8170 √  /  

Q10 108.5449 21.8185 √   

Q11 108.5455 21.7937 √  /  

Q12 108.5235 21.7957 √   

Q13 108.5503 21.7786 √   

Q14 108.5623 21.7564 √   

Q15 108.5581 21.7501 √   

Q16 108.5702 21.7323 √   

C1 108.6146 21.8730  √ /  

C2 108.6070 21.8413  √ /  

C3 108.5798 21.8135  √ /  

C4 108.5885 21.7452  √ /  
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2  

NO2 SO2 TSP PM10 PM2.5

 

3  

1 NO2 SO2 TSP PM10 PM2.5 7

18  

14.3.5  
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150#   

151#   
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6 1 2 24  
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15  

15.1  

7.5km 4.9 105 360

- 14.4km 5.0 140 360

781.9

 

——
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/h 500t 3m
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COD
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15.2.2  

HJ 442-2008

 

HJ 442-2008

 

HJ 442-2008

 

HJ 442-2008

 

15.3  

15.3.1  

0~1 m/s

-0.2~0.2 m/s
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SS

 

0.4 10
8 

m
3

 

15.3.2  

SC/T 9110-2007 1550.23

1521.07

3071.30  

 

15.3.3  

1  

 

2  
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15.3.4  

1  

10m 938.67 μg/m3

78.15 μg/m3
3.5 

mg/m
3

11 2

9 2

 

SO2 NOX PM10 PM2.5 HC

NOX 2035 2050 19.89 33.14

 

2  

GB3096-2008 1 20m

50m

GB3096-2008 1 15m 50m

6 GB 3096-2008

2 4 2

3.6dB(A)  

GB3096-2008 1 2

4a 10m 6m 2m 32m 18m

10m 20m GB3096-2008

4a 35m
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GB3096-2008 2 20~35

 

3  

80.5 m
3

64.6 m
3

792.4 m
3

937.5 m
3

 

GB3552-2018

0.5kg/d 10 /

339.5 20kg

6.8t

 

15.4  

80% 175
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