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15 8.4 4.0 

 

2.4.2.2  

DB44/26-2001

III I II 

 III  

2

 

2.4-7      mg/L pH  
 

 

2.4.2.3  

(GB12523-2011)

2.4-8  
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2.4-8  (GB12523-2011) 
dB(A) dB(A) 

70 55 

 

(GB12348-2008)2 2.4-9  

2.4-9   
  dB(A) dB(A) 

 2 60 50 

 

2.4.2.4  

GB18599-2001

GB18597-2001 2013  

2.5  

2.5.1  

2.5.1.1  

HJ2.2-2018

AERSCREEN iP   ( i ) i

10% %10D iP

%100
0

��
i

i
i C

C
P  

iP — i %  

iC — i 1h μg/m3  

oiC i μg /m3 GB3095 1

5.2 1h

8h

2 3 6 1h  

2.5-1 i 1 iP

( maxP ) %10D  
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2.5-1   
  

 maxP ≥10% 

 1≤ maxP 10% 

 maxP 1%  

 

 

2.5.1.2  

1  

AERSCREEN 2.5-2  

2.5-2   

 
 

   

/  
/     

/
 

32.13 36.74 36.74 

/  39 39 39 

/  1.1 1.1 1.1 

    

    

 
 ■  □  ■  □  ■  □  

/m 90 90 90 

 

 □  ■  □  ■  □  ■  

/km / / / 

/  / / / 

 
2  

2.5-3  

2.5-3   

 
 

 

/  
 

/m 

 
/m 

 
/m 

 

/m 

 

/h 
 

 
/ kg/h  

E  N   

1  113.398050 24.326640 46 97 94 5 8760 
 

 

2 113.482474 24.402473 44 40 37 5 8760 
 

3  113.605610 24.431125 168 32 27 5 8760 
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2.5.1.3  

2.5-4~ 2.5-6  

maxP =0.11% maxP 1%

HJ2.2-2018

 

2.5-4   

/m 

 

 

/ μg/m3  /% 
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2.5-5   

/m 

 

 

/ μg/m3  /% 
   

   

   

   

   

   

   

   

   

   

 
  

 

 
2.5-6   

/m 
 

 

/ μg/m3  /% 
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2.5.2  

(HJ 2.3-2018)

 

2

HJ 2.3-2018

B  

2.5-7   

 
 

 Q/ m3/d  
W/  

  Q 20000 W 600000 

   

A  Q 200 W 6000 

B   

 

2.5.3  

2018 57

GB3096-2008 2

HJ 2.4-2009

 

2.5.4  

46 km 1.61 hm² 0.0161 km²

79.63 hm² 0.7963 km² 9km

 HJ 19-2011

2.5-8  
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2.5-8   

 
 

≥20km2 
≥100km 

2km2~20km2 
50km~100km 

≤2km2 
≤50km 

    

    

    

 

2.5.5  

2.5.5.1 P  

1 Q  

B

Q

 

Q  

C.1 Q  

Q= 1 2

1 2

n

n

qq q
Q Q Q

� � �         C.1  

 

q1 q2 …… qn— t  

Q1 Q2 …… Qn— t  

Q 1 I  

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

- Q

30.70 10 Q 100 2.5-9  

2.5-9  Q  
   

m3   CAS  WL 
kg/ m3  t  

 
t  Q  

1 
-

 
  74-82-8 60.58    

2 -    74-82-8 60.58   

3 -    74-82-8 60.58   

Qmax 
-

 
  74-82-8 60.58   
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2 M  

C C.1

M 1

M 20 2 10 M 20 3 5 M 10 4 M=5 M1 M2 M3 M4

 

M 10 M3 2.5-10  

2.5-10  M  
   /  M  

1   1 10 

M ∑ 10 

 
3 P  

Q M 2.5-11

P P1 P2 P3 P4  

2.5-11  P  

Q  
M  

M1 M2 M3 M4 
Q 100 P1 P1 P2 P3 

10 Q 100 P1 P2 P3 P4 

1 Q 10 P2 P3 P4 P4 

 
P3  

2.5.5.2 E  

200m

200 HJ 169-2018

D E E1  

HJ 

169-2018 D E E3  

HJ 169-2018 D

E E2  
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E1  

2.5.5.3  

2.5-

12  

2.5-12   

E  
P  

P1  P2  P3  P4  

E1  IV+ IV III III 

E2  IV III III II 

E3  III III II I 

IV+  

 
P3 E1

III  

2.5.5.4  

2.5-13

 

2.5-13   
 IV IV+ III II I 

    * 

*
A  

 
III  

2.5.6  

HJ610-2016

A F 41

III
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HJ610-2016 1

“ ”  

HJ610-2016

2.5-14  

2.5-14   
  I   II   III  

    

    

    

 

2.5.7  

HJ 964-2018 A

A.1

IV  

2.5-15   
 

 
 

I  II  III  

    

    

    

-  
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2.6  

2.6.1  

HJ2.2-2018 AERSCREEN

 

2.6.2  

HJ 2.3-2018

500m 2000m  

2.6.3  

HJ2.4-2009 200m

2.7-1 2.7-3  

2.6.4  

 

HJ 19-2011 500m

1km

2.7-1  

2.6.5  

HJ 169-2018

1.2m 

5km

200m 2.7-1 2.7-5  

2.6.6  

HJ 610-2016

200m 

100m 100m 300m  
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2.7  

2.7.1  

1

 

2

 

3

 

4 Ⅲ Ⅲ

 

5

 

2.7.2  

2.7.2.1  

2.6.1  

2.7.2.2  

200m

 

2.7.2.3  

5km

200m  
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2.7-2-1  20m  

11.6m 19.5m  
 



-  

71 

 

 
2.7-2-2  20m  

8.8m 36m  
 
 



-  

72 

 
2.7-2-3  20m 19.6m  

 
2.7-2-4  20m 13.5m  

 
2.7-2-5  20m 10.2m  



-  

73 

 

 
2.7-2-6  20m  

4.2m 14.5m  
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2.7-2-7  20m  

6.9m 10.5m  
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YBWY200 194m 

 
YBWY220- YBWY229 19.5m 



-  

77 

 
YBQJ213- YBQJ215 19.6m 

 
YBYD334- YBYD336 13.5m 



-  

78 

 
YBYD344- YBYD346 28m 

 
YBYD371- YBYD372 89m 



-  

79 

 
YBYD385- YBYD386 10.2m 

 
YBYD398- YBYD400 105m 



-  

80 

 

 
YBYD414- YBYD416 14.5m 



-  

81 

 

 
YBYD427- YBYD431 10.5m 



-  

82 

 

 
YBYD434- YBYD435 26m 



-  

83 

 

 
YBYD435- YBYD441 25m 
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84 

 

 
8.2m  

2.7-4   
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2.7-3  5km  

    
 

m    

1  113.442703  24.318510  4472    

2  113.441775  24.312840  4518    

3  113.435827  24.298316  4657    

4  113.433905  24.302125  4278    

5  113.425367  24.303210  3536    

6  113.420115  24.293942  3891    

7  113.436819  24.304720  4387    

8  113.397720  24.282145  4390    

9  113.404137  24.284461  4206    

10  113.401765  24.288943  3731    

11  113.408425  24.286848  4061    

12  113.408361  24.287983  3949    

13  113.404535  24.291004  3568    

14  113.404992  24.292793  3402    

15  113.408628  24.291194  3649    

16  113.410918  24.290737  3766    

17  113.410887  24.293796  3480    

18  113.412073  24.294094  3498    

19  113.414643  24.294874  3535    

20  113.404575  24.295158  3162    

21  113.412926  24.297772  3199    

22  113.410693  24.299166  2978    

23  113.411078  24.298411  3063    

24  113.393153  24.288579  3776    

25  113.379137  24.288595  4186    

26  113.389237  24.298150  2919    

27  113.367179  24.293461  4474    

28  113.376875  24.299843  3355    

29  113.380016  24.299481  3199    

30  113.383934  24.302945  2696    

31  113.374333  24.303500  3256    

32  113.393293  24.307317  1927    

33  113.397053  24.306756  1931    

34  113.396110  24.304643  2147    

35  113.399070  24.302111  2397    

36  113.404924  24.308288  1912    

37  113.395602  24.306560  1961    



-  

86 

    
 

m    

38  113.387253  24.309770  1941    

39  113.400756  24.316500  999    

40  113.398622  24.320140  596    

41  113.412504  24.315876  1738    

42  113.412631  24.318909  1584    

43  113.424290  24.315920  2767    

44  113.428572  24.316005  3165    

45  113.414562  24.323439  1615    

46  113.413229  24.325200  1459    

47  113.410954  24.324838  1237    

48  113.417228  24.324015  1869    

49  113.430077  24.321661  3175    

50  113.436181  24.324514  3754    

51  113.436146  24.331099  3775    

52  113.436141  24.336141  3869    

53  113.435837  24.341157  3996    

54  113.434504  24.343051  3948    

55  113.429460  24.339843  3357    

56  113.426785  24.334532  2924    

57  113.426662  24.340310  3123    

58  113.432001  24.345088  3817    

59  113.431589  24.341055  3600    

60  113.428981  24.345640  3581    

61  113.426040  24.343184  3203    

62  113.430580  24.342575  3575    

63  113.431357  24.348235  3919    

64  113.430646  24.351547  4050    

65  113.437569  24.353075  4704    

66  113.438702  24.346424  4473    

67  113.425042  24.355137  3869    

68  113.422940  24.350701  3406    

69  113.422321  24.361694  4205    

70  113.415630  24.364007  4069    

71  113.414145  24.367604  4341    

72  113.411890  24.367109  4217    

73  113.413222  24.361960  3784    

74  113.413056  24.359993  3597    

75  113.421516  24.356510  3740    
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m    

76  113.420536  24.345650  2891    

77  113.418394  24.343975  2619    

78  113.412388  24.347487  2471    

79  113.411508  24.340977  1910    

80  113.416581  24.339701  2216    

81  113.416153  24.336256  2003    

82  113.418808  24.335066  2189    

83  113.420988  24.334010  2355    

84  113.416191  24.333096  1873    

85  113.405081  24.329925  729    

86  113.404599  24.328992  119   

87  113.408383  24.341403  1743    

88  113.401142  24.337723  1091    

89  113.399905  24.340368  1327    

90  113.399398  24.344572  1742    

91  113.400508  24.346507  1944    

92  113.395429  24.334699  803    

93  113.393503  24.336121  1010    

94  113.389454  24.332012  952    

95  113.388756  24.333519  1096    

96  113.381269  24.330037  1648    

97  113.394234  24.342121  1547    

98  113.395937  24.351411  2433    

99  113.395433  24.352172  2514    

100  113.388076  24.351763  2661    

1  113.385173  24.353847  2968    

2  113.387857  24.356198  3083    

3  113.384881  24.358029  3363    

4  113.378464  24.359750  3801    

5  113.375593  24.359029  3892    

6  113.376799  24.357847  3726    

7  113.378623  24.358402  3676    

8  113.384348  24.361979  3748    

9  113.390572  24.361675  3534    

10  113.392067  24.360142  3353    

11  113.390163  24.362836  3656    

12  113.389097  24.362465  3645    

13  113.393142  24.363750  3692    
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88 

    
 

m    

14  113.389592  24.365006  3880    

15  113.393256  24.365177  3832    

16  113.397294  24.365378  3820    

17  113.399635  24.366149  3898    

18  113.396190  24.358220  3110    

19  113.394079  24.370887  4390    

20  113.396363  24.371236  4409    

21  113.386957  24.369007  4332    

22  113.367723  24.357078  4241    

23  113.366882  24.359394  4466    

24  113.370483  24.352272  3707    

25  113.372482  24.351470  3508    

26  113.370943  24.351359  3611    

27  113.368778  24.357514  4199    

28  113.366541  24.357134  4328    

29  113.365510  24.360298  4626    

30  113.364645  24.359021  4596    

31  113.359588  24.352644  4582    

32  113.361815  24.352654  4400    

33  113.357532  24.351873  4711    

34  113.359084  24.348913  4426    

35  113.356314  24.344802  4488    

36  113.353049  24.343878  4755    

37  113.359103  24.340661  4075    

38  113.363719  24.346010  3879    

39  113.363640  24.343652  3775    

40  113.371340  24.342600  3049    

41  113.370721  24.341172  3032    

42  113.366497  24.344267  3552    

43  113.381774  24.352362  2996    

44  113.372563  24.342197  2924    

45  113.382402  24.342675  2185    

46  113.384943  24.345235  2225    

47  113.377843  24.341371  2440    

48  113.365850  24.334539  3251    

49  113.367078  24.332484  3088    

50  113.361091  24.330313  3651    

51  113.352893  24.329514  4462    
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m    

52  113.353387  24.325215  4407    

53  113.358138  24.325080  3933    

54  113.350317  24.325381  4713    

55  113.351515  24.324350  4598    

56  113.353958  24.320852  4388    

57  113.349944  24.317600  4837    

58  113.358455  24.313579  4116    

59  113.356535  24.302491  4754    

60  113.366775  24.311763  3415    

61  113.370114  24.313842  3024    

62  113.363318  24.321950  3446    

63  113.367981  24.322617  2975    

64  113.360056  24.323778  3750    

65  113.360101  24.324952  3737    

66  113.368838  24.324254  2871    

67  113.364105  24.322965  3355    

68  113.398475  24.325562  8.2  
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III

 

2011 14
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2015 17
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2.7.2.5  

1  

2.7-5  

2.7-5   
     

1   
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3 
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6   
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2.7-6  

2
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2.9.1  

2.9-1  

2.9-1  -1 
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2.9.2  

 HJ2.1-2016 2.9-3  

2.9-3   
   

 
SO2 NO2 CO O3 PM10 PM2.5  

 
 

 

pH CODMn

CODCr BOD5 SS

 

 

 A  A  

 

K++Na+ Ca2+ Mg2+ CO3
2- HCO3

- Cl- SO4
2-

pH
( )

 

 

  
 

  CO 
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3.1  

1 -  

2  

3 176

 

4  

5

3 46km  

3.1-1 3.1-1  

3.1-1   
    km  km  

1   YBWY200 YBWY248 6.55 
10.17 

2   YBQJ200 YBQJ217 3.62 

3   YBYD300 YBYD441 35.83 35.83 

 46.00 46.00 

 
- YBWY200

YBYD441

10.17km 35.83km

46km  



-
 

11
1 
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1 
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6  

-

46km DN600 15×108Nm3/a 9.2MPa 1

2 RTU  

 
3.1-2  -  

 
7 57714.63 4012.5

6.95%  

8 2020 1 2021 1

12  

9  

1 2 1  

3.2  

3.2-1

3.2-2  
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3.2-1  
 
    

 

 
 

 46 km / 

 15×108Nm3/a / 

/  DN600/ L450M / 

 9.2MPa / 

  
1  

 10514.26m2 

  
2  

 
4146m2 

2223m2

 

 
1  

 
1

 1  
CPS-1  

 

 

 
 

1100m/1  1100m 

 
 

800m/16  16 800m 

 1500m/26  26 1500m 

 160m/2  
80 m/1 80m/1

 

 1090m/91  

60m/1  
210m/9

80m/7
740m/74  

 
( )  

30  21 9  

 

  SCADA  

   

 18.49km 
4.49km 8km

6km  

 

   

 1  
2

1  

 

  
10kV 

1  

   

  
 

  
2 1

1
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3.2-2   
     

     

1  km 46 DN600 

2     

2.1  104m3 17.06   

2.2  104m3 10.66  

2.3  104m3 3.51  

3     

3.1  104m3 1.93  

3.2  104m3 0.751  

3.3  104m3 0.307  

3.4  104m3 0.358  

3.5  104m3 0.107  

     

1  104m2 86.44  

     

1  m/  1100/1  

     

1  104m2 13.344  

2  104m2 1.33  

3  104m2 0.80  

4  104m³ 11.62  

5  104m³ 37.47  

6  104m³ 2.69  

7  m2 4372  

8  104m2 2.11  

9 2.5m  m 3012  

10  m 2307  

11  m 1624  

12  m³ 15365.36  

13  m2 25483.87  

     

1  km 4.39  

2  km 8  

3  km 6  

     

1   1  

2   2 RTU  
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1   1  

2   1  

     

1 10/0.4kV  3  

2   1  

3 UPS  2  

     

1   1  

2   3  

3   6  

4 RTU   2  

     

1  km 46  

2 2.5G   1  

   0  

  m2 371.7  

 
3.2-3  

3.2-3   
     

1     

1.1  108nm3/a 15  

1.2  MPa 9.2  

2  104t 0.79  

3     

3.1  104KWh/a 15  

3.2  104m3/a 150  

3.3  m3/a 865  

3.4  kgce/ 107m3·km  3.51  

4  m2 371.7  

5   27.48  

6   1  

7   57714.63  

7.1   55350.59  

7.2   2363.74  
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3.3  

3.3.1  

- LNG LNG

LNG  

GB17820-2018 3.3-1  

3.3-1   
   

MJ/m3 ≥34.0 ≥31.4 

mg/m3 ≤20 ≤100 

mg/m3 ≤6 ≤20 

% V/V  ≤3.0 ≤4.0 

 5  

a 101.325kPa 20  
b  

 
1  

1  

 

3.3-2   
  mol%) 

  0.02 

 0.00 

  0.00 

  0.91 

  1.87 

  97.16 

  0.04 

  2.5 mg/m3  

20 101.3kPa)  0.6974 kg/m3 

20 101.3kPa)  0.5767 

20 101.3kPa)  36.09 MJ/m3  

20 101.3kPa)  32.51 MJ/m3  
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2  

 

3.3-3   
 mol%  

 99.52 

 0.04 

 0.00 

 0.00 

 0.00 

 0.00 

 0.00 

C6+ 0.00 

 0.03 

 0.39 

 0.01  

 0.01  

 0.00  

 22.4 mg/m3 

  0.84 mg/m3 

 4.7 mg/m3 

 0.32 mg/m3 

 4.4 mg/m3 

 0.18 mg/m3 

 33.3 mg/m3 

kg/m3  0.6706 
 

3  

 

3.3-4   
  mol%) 

  0.041 

  0.831 

  98.27 

  0.618 

  0.017 

  0.000 

  0.001 
+  0.004 

  0.213 

 0.005 
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2  

1  

 

1  

12MPa -15  

2  

12MPa -15  

3 H2S  

H2S 6 mg/m3  

4  

60 mg/m3  

5 CO2 H2  

CO2 2% V H2 2% V

3% V H2 2% 3%  

6 O2  

 

7  

GB17820  

 

2  

1 80×108m3/a 40×108m3/a  

3.3-5   
 C2 C3+ CO2 N2 H2 Ar CH4  

mol%  
0.11 0.1 2 0.51 1 - 96.28 100 

mol%  
- - 2 0.92 1 0.4 95.66 100 

 
2 40×108m3/a GB17820  
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3 40×108m3/a  

3.3-6   
 CO2 C2 N2+ Ar H2 CH4  

mol%  0.2 0.01 0.94 1.56 97.29 100 

 
4 20×108m3/a  

3.3-7   
 CO2 CO C2 N2+ Ar H2 CH4  

mol%  0.07 0 0 1.54 1.42 96.97 100 

 
5 40×108m3/a  

3.3-8   
 CO2 N2+ Ar H2 C2 CO CH4  

mol%  0.28 2.54 1 0.027 14ppm 96.18 100 

 
6 40×108m3/a  

3.3-9   
 C2 CO2 N2+ Ar H2 CH4  

mol%  0 0.81 1.04 1.33 96.82 100 

 
3  

60×108m3/a  

3.3-10   
 LHV CO CO2 N2+ Ar H2 CH4  

mol%  34.3 MJ/m3 43ppm 0.45 3.24 1.1 95.2 100 

 
60×108m3/a  

3.3-11   
 LHV CO CO2 N2+ Ar H2 CH4  

mol%  34.3 MJ/m3 43ppm 0.45 3.24 1.1 95.2 100 

 
40×108m3/a  

3.3-12   
 C2 LHV HHV CO2 N2+ Ar H2 CH4  

mol%  0.02 34.11MJ/m3 37.98 MJ/m3 0.92 2.66 1.36 95.06 100 
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LNG LNG LNG  

3.3-13  LNG  
   

 mol% 88.14 

 mol% 7.89 

 mol% 2.98 

 mol% 0.37 

 mol% 0.54 

 mol% 0.04 

 mol% 0.01 

 mol% 0.03 

 mol% 0.00 

 mol% 0.00 

 mg/m3 1 

 mg/m3 1 

   

-158.6  kg/m3 462.57 

0  kg/m3 0.8233 

20  kg/m3 0.7657 

   

0  - 0.6360 

20  - 0.6357 
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3.3-14  LNG  
   

 mol% 93.32 

 mol% 6.39 

 mol% 0.03 

 mol% 0.00 

 mol% 0.00 

 mol% 0.00 

 mol% 0.00 

 mol% 0.26 

 mol% 0.00 

 mol% 0.00 

 mg/m3 1 

 mg/m3 1 

   

-158.6  kg/m3 439.30 

0  kg/m3 0.7596 

20  kg/m3 0.7074 

   

0  - 0.5875 

20  - 0.5873 

 
 

3.3-15   
   

C1 mol% 85.8679 

C2 mol% 9.8034 

C3 mol% 0.1771 

i C4 mol% 0.0002 

He mol% 0.0054 

CO2 mol% 3.6221 

N2 mol% 0.5059 

  18.54 

20  kg/m3 0.773 

1.9MPaG   -72 

1.9MPaG   -17 

20  MJ/m3 34.99 

20  MJ/m3 38.47 
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3.3.2  

15×108m3/a  

3.3-16 3.3-17  

3.3-16 108Nm3/a  
  2020  2025  2035  2040  

 

 

 0.5 1.2 2 2 

 0.5 1.5 4 4 

5500  2 4 5 9 

  3 6.7 11 15 

 
3.3-17 104Nm3/d  

  2020  2025  2035  2040  

 

 

 18.57 44.57 74.29 74.29 

 18.57 55.71 148.57 148.57 

5500  87.27 174.55 218.18 392.73 

  124.41 274.83 441.04 615.59 

 

3.4  

3.4.1  

3.4.1.1  

1  

 

X353

X353

X353 X353 500m

G240

G240 X381

46km  
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2  

3 3.4-1 3.4-2  

3.4-1   
    km  km  

1   YBWY200 YBWY248 6.55 
10.17 

2   YBQJ200 YBQJ217 3.62 

3   YBYD300 YBYD441 35.83 35.83 

 46 46 

 
 3.4-2   

    
  

  km  

1 

 
 

 6.55 -- 6.55 

2  3.62 -- 3.62 

3   20.84 14.99 35.83 

km  31.01 14.99 46 

 
3  

3.4-3  

 3.4-3  km  

    
  

   km  

1 

 
 

  5.21 1.34 6.55 

2  2.82 0.5 0.3 3.62 

3   23.35  12.48 35.83 

km      

 
4  

3.4-4  

 3.4-4  km  

    
 

  

    +  km  

1 

 
 

 2.53 1.95 0.76 0.5 0.81 6.55 

2  0.41 2.54 0.12 0 0.55 3.62 

3   20.2 8.98 1.27 1.5 3.88 35.83 

km  23.14 13.47 2.15 2 5.24  
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5  

X353 X381 G240

 

3.4.1.2  

1  

1  

 

2  

 

5m

1m  

2.0m 2.2m  

 

3.4-5  

3.4-5   

 
 

   

 1 1 1 1.25 1 1.50 

 1 0.75 1 1 1 1.25 

 1 0.67 1 0.75 1 1 

 1 0.50 1 0.67 1 0.75 

 1 0.33 1 0.50 1 0.67 

 1 1 - - 

 1 0 1 0 1 0 

 
 

 

1.2m

1.5m
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0.3m  

50

0.5m

1m 2.5m 2.5m

 

1.2m

1.0m 2.0m  

 

 

 
3.4-1   
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3  

0.2m-0.3m 0.2m-0.35m  

5km

 

4  

300mm  

 

300mm

0.3m

<5cm  

 

0.3m

300mm

500mm <5cm

300mm 0.3m

<5cm

0.85

0.3m 50kN/m  

4  

16m  
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3.4-2   

 
2  

 

 

 

0.5

2.5m  

 

50cm
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GB 50251

1 6m 2

6m 3

20m

 

 

GB 50251 GB/T 50698

GB/T 21447 66kV GB 

50061 55
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3.4.1.3  

 

1100m/1

800m/16 1500m/26  

1  

1 1100m

3.4-6  

3.4-6   

      
m    

1   
YBYD371-YBYD372 

 1100  DN600 

     1100   

 

76.60 99.08m 10 15m

13km  

D610 480m

8 10m GB50423-2013 3.3.3

1% 100  

250m 140m

930m 953.74m  

G240 381 367

100m S1 583  

 

60 ×60m  

40m ×40m  

20 20m  

960 ×16m  
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3.4-3             3.4-4   

 

 
3.4-5   
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1 
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6 
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3.4-7   
     

  m 1102.77 1138.17m 

1  m 930 953.74m 

(1) V  m 853.74  

2  IV  m 80  

3  II  m 20  

2  m 172.77 184.43m 

3  m 930 953.74m 

(1) V  m 853.74  

2  IV  m 80  

3  II  m 20  

     

1 D610mm 12.7mm  L450M   m 1130.59 211.58t 

2 D114mm 5.0mm  Q235B  m 953.74 12.8t 

 Rh=6D     

1 
D610mm 15.9mm L450M 

=20  
/m 1/2.28 0.531t 

2 
D610mm 15.9mm L450M 

=19  
/m 1/2.21 0.515t 

3 
D610mm 15.9mm L450M 

=26  
/m 1/2.66 0.62t 

 Rc=40D     

1 
D610mm 12.7mm  L450M 

=16  
 1  

2 
D610mm 12.7mm  L450M 

=17  
 1  

     

1 3LPE  m2 2167  

2  m2 2167  

3 
 

 111  

4  m2 5  

5   1  

6 
+

 
m2 5  

     

1 PAUT   111  

2 X (RT)  111  

3 DR   111  

4 D114mm 5.0mm  Q235B   159  

     

1  m 1138.17  

2  m 1138.17  
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2  m 1138.17  

3  m 1138.17  

     

1  m3 2500  

2 M7.5  m3 420  

3  m3 2400  

     

1   2  

2   2  

3  m 180  

4     

1   km 1 4.5m 

2   km 1 4.5m 

5   2 
0.32m3

160kg  

6   2 
0.32m3

160kg  

7   2 
0.32m3

160kg  

8 (D1219mm 26.4mm L415) m 80  

9  m3 70000   

10  m3 30000   

11     

(1)  m3 1000  

2   m3 4000  

3    20  

4  M7.5  m3 550  

5  C15  m3 1560  

(6)  m3 2000  

12     

1  C25  m3 36  

2   m3 380  

3  8mm  m2 36  

     

1  m2 30000  

2  m2 4  

     

1   28  

2   28  

3   10  

4   1  
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2  

3.4-8  

3.4-8   
    /m  /m  

1 

 
 

 200 2 150 3 

2  - - 100 2 

4   1300 24 550 11 

m  1500 26 800 7 
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1  

60m/1 210m/9

80m/7 740m/74  

3.4-9  

 3.4-9   
  

    
 m   

 m  

1 Y787    10  30 

2 Y787    10  20 

3 X353   YBWY241-YBWY242  10  20 

4 G240   YBYD353-YBYD354  20  60 

5 682   YBYD356-YBYD357  10  20 

6 020   YBYD363-YBYD364  25  30 

7 578   -YBYD386  10  20 

8 476   -YBYD392  10  20 

9 X381   -YBYD399  10  30 

10 669   -YBYD406  10  20 

 
2  

7 200m

30m 20m

15m  

3.4-10   
    m  km  

1 
 

YBWY200 YBWY2314 X799 20-100 2.5 

2 YBWY239~YBWY248 X353 10-100 1.0 

3  YBQJ200~YBQJ217 X353 80-100 0.85 

4 

 

YBYD300~YBYD303 G240 40-200 0.5 

5 YBYD317 YBYD321 G240 50-120 1.2 

6 YBYD327 YBYD332 G240 50-100 1.3 

7 YBYD342 YBYD360 G240 20-100 5.5 
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1  

80m/1 80m/1  

3.4-11   
    m   m  

 
 

 
YBYD367-
YBYD368 

30  80 

 
 

YBYD397-
YBYD398 

40 
 

80 

 
1 25 60m

 

3.4-12  
    m  km  

1  YBYD387- YBYD435  25-60 10.3 

 
 

21 9  

0.3m 10m 

 

0.5m 10m 

 

3.4.1.4  

SAWL L450M  

3.4-13  

3.4-13   

  ×  
mm    

km  
 

t   

 

1 SAWL 610×11.1 L450M 23.87 3912.7  

2 SAWL 610×12.7 L450M 20.52 3633.37  

 

3 SAWL 610×12.7 L450M 0.98 183.33  

4 SAWL 610×15.9 L450M 0.632 147.23  

 46 7876.6  
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3.4.1.5  

3.4-14  

3.4-14   
     

  km 44.9 1.1km  

     

1  km 30.9   

2  km 14  

     

1  km 10.66   

2  km 8.22   

3  km 22.96  

4  km 3.06 +  

 
 

   

1 D610 11.1 L450M  km 20.17  

2 D610 12.7 L450M  km 16.77  

 Rh=6D    4m  

1 D610.0 12.7 L450M  m/  980/245  

2 D610.0 15.9 L450M  m/  632/158  

    12m  

1 D610 11.1 L450M  m/  3696/308  

2 D610 12.7 L450M  m/  2652/221  

     

1 PE  km 43.29  

2  km 1.612  

3   5061  

4  m2 208  

     

1     

1.1  m/  60/1 DRCP  
1200×2000 GB/T 

11836 
1.2  m/  210/9 

1.3  m/  80/7 

1.4  m/  740/74  

2     

2.1  m/  80/1  

2.2  m/  80/1  

3     

3.1  m/  800/16  
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3.2  m/  1500/26 79  

3.3   90  

4   21   

5   9  

     

1     

1.1  104m3 2.1  

1.2  104m3 14.96  

1.3  104m3 10.66   

2 20mm     

2.1  104m3 0.81  

2.2  104m3 2.7   

2.3  m3 1618  

3    3km  

3.1  104m3 9.19   

3.2  104m3 21.43   

3.3  104m3 6.43  

3.4  104m3 4.21   

4  104m3 6.43 8km  

     

1  km 4.49  

2  km 8   

3  km 6   

     

1   898   

2   69  

3  km 44.47  

     

1  m3 19300  

2  m3 7505   

3  m3 3069   

4  m3 3584  

5  m3 1066  

     

1     

1.1  104m2 77.4  

1.2  104m2 1.92  

1.3  104m2 3.71   
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1.4  104m2 0.72   

1.21  104m2 2.69  

2     

2.1  m2 967  

     

1  104m2 1.21  

2  104m2 0.9  

3  104m2 10.26  

4  104m2 5.4  

5  104m2 4.5  

6  104m2 2.52  

7  104m2 2.7  

8  104m2 35.28  

9  104m2 13.2   

10  104m2 1.77  

11  104m2 8.67  5  

     

1  m3 /  2400/1  

2  m2 /  600/15  

3  m2 /  500/1  

4  m2 /  950/5  

5   18  

6   12   

7   8   

8 0.85  m3/  3200 /80  

     

1 X RT   5061  

2 PAUT)  932   

3 DR   932  

     

1  km 44.7  

2  m/  210/3  

3  km 44.9  

4  km 44.9   

     

1     

1.1  m3 2300   

1.2  m3 480   
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1.3  m 80  8  

2   800   

3   76   

4  km 3   

5  km 3.0   

6  km 5.0   

7  km 4.0   

     

1     

1.1 D610 11.1 L450M  t 3912.70  

1.2 D610 12.7 L450M  t 3633.37  

2     

2.1 D610.0 12.7 L450M  t 183.33  

2.2 D610.0 15.9 L450M  t 147.23  

3  t 7876.63  

     

1     

1.1 D114×5.5  m 462  

1.2 75mm  m 5636  

1.3 D76mm 4.5mm  m 176  

1.3 Φ6.0  m 6356  

2     

2.1   1  

2.2   1  

3     

3.1   2  

3.2   2  
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3.4.2  

3.4.2.1  

3.4-15  

3.4-16   

    
(km) 

 
(km) m   

 

 
  

0 0 281   

 
 

RTU
 

18 18 133   

 
 

RTU
 

14 32 55   

 
 

 
14 46 46   

 

3.4.2.2  

 

9.2MPa 8.8MPa

3.4-17 3.4-7  

3.4-17   
  (104Nm3/d) MPa   

 

 124.4 615.6 5.32 8.35 18.2 27.8 

 18.6 74.3 4.0 -1.4 22.8 

 18.6 148.6 4.0 -1.4 22.8 

 87.3 392.7 4.0 -1.4 22.8 
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3.4-7  

 
1  

 

2  

1 DN300 2 DN250  

3  

 

4  

 

 

2 RTU 9.2MPa

0 60 6 RTU

 

1  

 GB50251-2015

3.4.2-1  

2  

 

1  
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2  

3  

3.4-8  

 
3.4-8   

 

SCADA  

3  

 

3.4.2.3  

DN400

DN400  

API SPEC 5L PSL2

ASTM A333 Gr6  

3.4.2.4  

3.4-18  
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3.4-18   
        

   161 9 9 

       

1 P9.66MPa DN1200   
 

+  
1+1   

        

1   1   

1.1 PD9.2MPa DN600/700  1   

        

1 (DN200  15m)    1 1 1 

        

1 10m3    1   

 

3.4.3  

 

3LPE

+

+

3LPE

CPS-1  

3LPE

+ +
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5 

 
3.
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-  

146 

3.4.4  

3.4.4.1  

1  

24°19'35.27" 113°23'53.42" 80 X2691588.409 Y438794.666

4.7%  

 

2  

 

4m

 

1.5m  

70m

 GB 50183-2004  

3  

44.90m~46.10m

1.0%

1.5m

2.1m

 

→
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→

 

4  

1

120mm×120mm  

5  

1  

50mm  

2  

4m

100mm 12m  

3  

84m

4m 195m 600m X378

1.2%~1.6%  

6  

2m-3m  

7  

3.4-19  
     

1  m2 10514.26  

2  m2 7806.90  

3  m2 3051.03  

4  m2 2617.63  

5  m2 300  

6  m2 1838.24  

7  % 76.45  

8  % 23.55  
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3.4-20   
     

1 
 

 m2 10514  

2  m2 1051  

3 

 

 m³ 10509  

4  m³ 10730  

5 1.25  m³ 2428 

6  m³ 1721 

7 

 
 

 m2 2723  

8  m2 651 

9  m 364 

10  m 1494  

11  t 31  

12  m2 2000 

13  m2 692  

14  m2 1838  

15 

 

 m 395  

16  m 48 

17   1 

18 

 

4m   1 

19 1.5m   1 

20 2.0m   2 

21 
 
 

 m 181 

22  m 193 

23  m 150 

24 
 

 m³ 2593 

25  m2 0 

26 
 

 m2 183 

27  m 158 

28   m 195 

 

3.4.4.2  

2 RTU 3.4-21  

3.4-21   
 (m2)  (m)    (m)  
 4146 106.5  210 

 2223 95  180 

 6369 201.5  390 
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3.4-22  

3.4-22   
      

1 
 

 m2 4146 2223 

2  m2 415 222 

3 

 
 

 m³ 19945 1535 

4  m³ 85 419 

5 
( ) 

1.25  
m³ 0 0 

6  m³ 19860 1116 

7 

 

 m2 426 380 

8  m2 722 657 

9  m 158 112 

10  m2 168 168 

11 
 

 m 112 116 

12  m — — 

13    1 1 

14 
 

 m 210 180 

15 Do1500  m — — 

16 

 

 m³ — — 

17  m2 2069 170 

18  m 200 — 

19   2 — 

20 
 

 m — 240 

21 7m   2 — 
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0 
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3.4.5  

3.4-23 3.4-24  

3.4-23    

 
 
    

  
m2  

 
(mXm)  

 

  - 1F  69.9 12.3×5.1  

 
 

 
1F UPS

 
301.8 35.1×8.1  

 
3.4-24    

         

 2  

1 
x x

=6mx2.6mx3m G=3t 
m3 20  C30  

2  H=2.5m  82  
 

3  m3 20   

 

3.5  

3.5.1  

10kV 10kV

T LGJ-70 0.5km 10/0.4kV±5%  

SC13 80kVA

30kW 24

UPS UPS 2  

10kV

10kV T LGJ-50 2km 10/0.4kV  SC13

30kVA

UPS 24 UPS

 



-  

154 

3.5.2  

3.5.2.1  

1  

 

2  

 

 

3  

4  

PP-R S4 

S2.5 PP-R S2.5 

 

0.8m

 

3.5.2.2  

1  

1 9m3 2

3.5-1  

 
3.5-1   

 
2  

PVC-U  
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3.5.3  

3.5.3.1  

3.5-1  

3.5-1  

     
   

1 
 

 
 

30min 
6
2  22km 

 

3.5.3.2  

GB50183-2004

 

3.5-2  

3.5-2   

 /  
 

  

 

 
MT7 8 

MF/ABC5 4 

 MF/ABC5 2 

 
MF/ABC8 19 

MFT/ABC50 9 

/ 
/ 

 MF/ABC8 4 

 MT7 4 

 
3.5-3  

3.5-3  
     

 

CO2 MT7  8 

 MF/ABC5  6 

MF/ABC8  18 

MFT/ABC50  9  

/ 
/ 

MF/ABC8  4  

CO2 MT7  4  
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3.5.4  

 

 

 

2  

3.5.5  

 

 SCADA Supervisory Control and Data Acquisition

SCADA

 

 

SCADA  

1

 

2 SCADA

 

3

 

3.5.6  

 

36 46km  
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SDH STM-16 2.5Gbit/s

2  

SCADA  

1

IP

1 IP /

 

 

3.5.7  

2 1  

3.5-4  

3.5-4    
   km   

1  
-

 
255km  

2  
-

 
255km  

 
3.5-5~6 3.5-7  

3.5-5  
     

1 

 

 1  16t~25t 

2  1  3t~5t 

3  1  1t~3t 

4  1   

5  2   

6  1  30  

7  1  80kw 1 2  

8 

 

 2   

9  2  50m³/h 

10  1   

11  4  19000m³/h 
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12  1   

13  2   

14  1   

15 

 

 2  50kW  

16  2   

17 
 

2   

18  2  30kg 60kg  

19  1   

20  2   

21    

22  4   

23 

 

 2   

24  6  
DN700

2  

25  2   

26  2  DN300  

27  2   

28   2  DN50~DN100 

29 

 

 4   

30  4   

31  1   

32  2   

33  6   

34  2   

35 

 

  2  

36 
 

  

37    

38 

 

 2   

39  1   

40  1   

41  1   

42 
3PE

 
2   

43  1   

44    
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3.5-6  

     

1 

 

 1  3t~5t 

2  2   

3 

 

 2   

4  1   

5  1   

6  2  19000m³/h 

7  1   

8  1  0~35MPa 

9 

 

 1  50kW  

10 
 

2   

11  2   

12  1  30kg 

13  1   

14   2  DN50~DN100 

15 

 

 2   

16  2   

17  2   

18    2  

19 

 

 1   

20  1   

21  1   

22   1   

23  1   

24 
3PE

 
2   

25  1   

26  1   

27  4   

28   
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3.5-7  

     

1 

 

 1  3t~5t 

2  2   

3 

 

 2   

4  1   

5  1   

6  2  19000m³/h 

7  1   

8  1  0~35MPa 

9 

 

 1  50kW  

10  2   

11  2   

12  1  30kg 

13  1   

14   2  DN50~DN100 

15 

 

 2   

16  2   

17  2   

18   2   

19 

 

 1   

20  1   

21  1   

22   1   

23  1   

24 3PE  2   

25  1   

26  1   

27  4   

28   
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3.6  

3.6.1  

1  

1  

 

 

 

 

 

 

2  

 

2  

1  

 

 

2  
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3  

 

 

 

 

 

3  

 

1

 

2 10 6

 

3

 

4  

5

 

6  
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4  

 

1   

 

2  

 

3  

 

0.3 0.5m  

 

4  

 

3.6.2  

1  

 

1

 

2

 

3  
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4

 

5  

2  

 

3  

1

 

2  

3  

4

 

GB12348 2  

5  

4  

 

3.6.3  

1

5m

 

2
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3

 

 

4

 

5  

 

 

3.7  

3.7.1  

16m

 

3.7.2  

60m×60m 40m×40m

1 40m×30m

30m×16m
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40m×40m 30m×16m  

3.7.3  

1  

 

6m 4.5m

15m  

 

 

2  

18.49km

4.49km 8km 6km 4.5m

2.02 hm2  

3.7.4  

3~3.5km 1

16 0.1hm2 1.6 hm2  

3.7.5  
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3.8  

3.8.1  

3.8.1.1  

1.61hm2  

1  

1 2 1.52hm2  

2  

898 1m2 0.09hm2  

3.8.1.2  

79.63 hm2  

1  

46 km 3.4km

1.25km 41.35km

66.16hm2

 

2  

1 1.1km

0.8km 1.5km

7.26hm2  

3  

1 80m 10

740m

3.12hm2  

4  

18.49km 4.49km 8km

6km 4.5m 2.02 hm2  
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5  

9 0.1hm2

0.9 hm2  

6  

0.17 hm2  

3.8.1.3  

81.24hm2 1.61hm2 79.63hm2

 

3.8-1  

3.8.2  

600m2/3 500 m2/1

2.7-3 950m2/5 2050m2
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0 

3.
8-

1 
 

hm
2

 

  
  

  

  
  

  
  

  
  

  
  

  
  

  

  
0.

04
 

 
 

 
 

 
0 

0 
0 

29
.8

8 

  
0.

05
 

 
 

 
 

 
0 

0 
0 

36
.3

7 

  
0.

09
 

 
 

 
 

 
0 

0 
0 

66
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0 

0.
36
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27
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09
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0 
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0 
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0.
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0 

2.
46

 
0 

0 
0 

0 
0 

2.
46

 
0 

2.
46

 

  
0 

3.
12

 
0.
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0.
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0 

2.
02

 
0.

8 
0 

0.
2 

0.
1 

0 
0.

92
 

0 
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0 

0.
9 

0.
2 

  
0.

2 
0.

5 
0 
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0 

0.
9 

 
1.

61
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36
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5 
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3.
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0.

09
 

81
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3.9  

3.9.1  

 

“

”

3.9-1  

 
3.9-1  

 

3.9.2  

3.9.2.1  

2 1

1  
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3.9.2.2  

-  

3.9-1   

  
/   

  
      

1  — — 3 1 — — 4  

2  — 3 2 — — — 5  

3  — 3 2 — — — 5  

4  — 3 2 — 1 1 5  

 5     20  2T  —  

 19  

 

 

3.9.2.3  

- 14

 

3.10  

2020 1 2021 1

12  
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4.1  

4.1.1  

1

 

4.1.1.1  

 

4.1.1.2  

 

 

 

 4.1-1 4.1-1  
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4.1-1   

 
4.1-1   
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4.1.2.3  

1. 

 

2. 

20m  

3.  

4. 

 

5. 

3m  

6.  

7. 

 

 
4.1-2   
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4.1-2   
  

  

  

  

  

 

4.1.2.4  

1  

1 1100m  

 

 

1.3 1.5 
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177 

 
4.1-3   

 
4.1-3   
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4.1-4 4.1-6  

 
4.1-4   

 

 
4.1-5   

 

 
4.1-6   

 

(8m/

12m/ ) 115t

4.1-7 4.1-8  
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4.1-7   

 

 
4.1-8   
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2  

16 800m 26

1500m  

 

( 4.1-7 4.1-8)

12m ( )

3m

5m 1 2 1m 4m

 

 
4.1-9   

 

0.5m
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4.1-10   

 

4.1.2.5  

2 10

81  

( )
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4.1-11   

 
4.1-4   

  

  

  

  

  

 
4.1-12 4.1-14  

 
4.1-12   
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4.1-13   

 

 
4.1-14   
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4.1.2  

4.1.2.1  

 

1  

TSP 0.05 0.1mg/m2·S

TSP 0.075mg/m2 S 16m 

1km 16000m2

8 34.56kg/d

2000 m2 8 TSP 4.32 kg/d  

2  

SO2 NOx

 

3  

400kg 8g

3.2kg/km 0.15t  

4.1.2.2  

 

1  
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SS 7000~12000mg/L

20mg/L  

2  

JTJ/T006-98

0.08m / 20 

3.2m /d

SS 1500mg/L 20mg/L

 

3  

3

4km/h 5km/h

0.05 MPa 0.2MPa  

4.1-6  

4.1-6   
   

 
MPa  1.5   

h  4 24 

  
1%

0.1MPa 
 

4.1-7  

4.1-7   
   

km  
 

mm  
 

m3  
 

m3    

 

1 -  18 598.9 5068.17  5068.17   III  

2 -  14 598.9 3941.91  3941.91   III  

3 -  14 598.9 3941.91  3941.91   III  

  46  12951.98  12951.98    

 
18km 0.507 104m3

DB44/26-2001
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III

 

5  

SS COD

 

1

100 3 100

1 80 480 12  

DB44T1461-2014  150L/ ·d

72 m3/d  0.9 64.8 m3/d

23652 m3 4.1-8  

4.1-8   
m3/a   mg/L  t/a  

23652 

COD 400 9.461 

 200 4.730 

  50 1.183 

SS  220 5.203 

365 /  
 

4.1.2.3  

4.1-9 4.1-11  

4.1-9  
    (m)  (dB(A)) 

1   5 90 

2  1 87 

3   5 90 

4    5 81 

5  5 98 
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4.1-10   
    (m)  (dB(A)) 

1   5 90 

2  1 87 

3   5 90 

4    5 81 

5  5 98 

6  1 100 

 
4.1-11   

    (m)  (dB(A))     (m)  (dB(A)) 
1  5 86 9   5 95 

2   5 90 10  5 85 

3  5 95~105 11  5 98 

4    5 95~105 12    5 90 

5  5 85 13  5 85 

6  5 80 14  5 85 

7  5 110~115 15  5 90 

8  1 87 16  5 80 

 

 

4.1.2.4  

1  

480 12

1.0kg/ •d 480kg/d

175.2 t  

2  

0.2t/km

9.2t  

3  

50 kg 4.1-12  
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4.1-12   
  m2  (t) 

1    

2    

3    

    

 
 

5m

1100 m2 950 m2

2050m2 1728 m3  

4  

8

10 1.5 1.0 CMC 1.0

1 2 2 3

( 40%) 173.51  

4.1-13   

   
L m  

D 
mm  

ρ 
g/cm3  

 
t  

P 
%  

 
t  

 1 1100 610 1.35 433.77  40 173.51  

 433.77  173.51  

T=π D/2 2*L*P D L ρ 
P  

 
80% 60%

86.75t  

5  

54.81 m3 40.93 m3

13.88 m3 11.74 m3

2.14 m3

 

 

20~30cm

10.04 m3
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44.74 m3 34.7 m3

10.04 m3  

  

0.5 m3

1.2 m3 0.06 m3

 

1.7 m3 1.48 m3 0.22 m3

 

 

0.48

m3 0.11 m3

0.75 m3

0.75 m3  

1.23 m3 1.07 m3 0.16 m3

 

 

0.18hm2

0.3m 0.18hm2 0.05 m3

 

3.26 m3 1.12 m³ 2.14 m3

 

 

18.49km 4.49km 8km

6km

3.88 m3 2.56 m3 1.32 m3
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4.1.3  

 

1  

1  

 

 

5m 

 

2  
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2  

1  

 

 

2  

 

3  

 

3  

81.24hm2 1.61hm2 79.63hm2
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4.2  

4.2.1  

1

4.2-1  

 
4.2-1   

 
2 RTU

4.2-2  

 
4.2-2   
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4.2.2  

4.2.2.1  

 

 

VOCs 2019 243

VOCS  

ETOC=FA×VFTOC×N 

 

ETOC- TOC kg/h  

FA- kg/h·  

VFTOC- TOC VOCs

100% TOC 100%

9.98%  

N-  

4.2-2  

4.2-1 kg/h·  
  TOC  

 
 

 
 

0.00597 
0.00403 
0.00023 

 
- 0 2019 5 5

YBGDG01-GI001#EPR-ML-0101   0

4.2-2  
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4.2-2   

   
 

 
kg/h/  

 
h  

(kg/ h) (t/a) 

    

1  161 0.00597 8760     

2  9 0.00597 8760     

3 9 0.00597 8760 

 - -   

- 96.28%
0.21%  

 
 

1  

1~2 2 /

20m3/

15m 300mm  

2  

2

5m3/ 1 30 

m3/a  

3  

50m3/

50m3/ 4 5min 1 2

600m3/a

15m  

4.2-3  
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4.2-3   

  m3/a   
 

kg/a  
 

 
 

kg/a  
 

1 
 

1  
40 

 27.63  
 

27.63  2 /
10min/   0.06  0.06  

2 
 

1  
30 

 20.72  
 

20.72  6 /
10min/   0.05  0.05  

3 
 

1 2
 

 
 414.43  

 
414.43  4 /

5min/   0.90  0.90  

0.7174 kg/m3 -
96.28% 0.21%  

 
 

30kW 48

1 1 1 2 2 4 72

0# GB252-2015

2018 1 1 0.001% 0.01%

0.204kg/kw·h 1kg 15m3 

440.64kg 6609.6m3/a 91.8m3/h

 

C SO2 =2×B×S× 1-  

B kg  

S 0.001%  

% 0  

GNOX=1.63×B× N× +0.000938  

GNOX kg  

B kg  

N 0.02%  

% 40%  

G=B×A×dfh 

G kg  

B kg  

A 0.01% 
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dfh 95%  

4.2-4  

4.2-4  
    NOx  SO2  

 

  m3/a  6609.6 

  kg/a  0.731 0.009 0.042 

  mg/ m3  110.6 1.33 6.33 

 

4.2.2.2  

 

1  

1m3/a SS 1 m3/a

1  

2  

1 DB44T1461-2014

40 L/ ·d 0.9 365

 

4.2-5   

   
 

 
 

L/ ·d  

 
m3/d  

 
 

 
 

m3/d  m3/a  

  1 40 0.9 

 
0.04 m3/d 14.6m3/a 0.036 m3/d

13.14 m3/a  

4.2-6  

4.2-6   

  
m3/a    

mg/L  
 

t/a  
 

mg/L  
 

t/a   

 
 

13.14 

COD 400 0.0053  350 0.0046  

 

BOD5 200 0.0026  150 0.0020  

  50 0.0007  50 0.0007  

SS  220 0.0029  200 0.0026  

 20 0.0003  20 0.0003  
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2  

4.2.2.3  

4.2-7  

4.2-7   
   (dB(A))    

1   70 80  

 2   65 70  

3   75 85  

4   90 105   

 

4.2.2.4  

( )

 

1  

2 10kg 20kg

 

0.04t/a  

2  

6

3kg

 

0.018 t/a  

3  

1 1.0kg/ d 1 kg/d

0.365t/a  
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4.2.3  

4.2-8  

4.2-8   
 
       

 

 m3/a  1 0 1  

 
 

m3/a  13.14 0 13.14 

 
COD t/a  0.0053 0.0007 0.0046 

t/a  0.0007 0 0.0007 

 

1 2
 

t/a   0  
 

 
t/a  

 0  

 
1  

kg/a  27.63  0 27.63  
 

2 /  
kg/a  

0.06  0 0.06  

 
1  

kg/a  20.72  0 20.72  
 

6 /  
kg/a  

0.05  0 0.05  

 
1 2

 

kg/a  414.43  0 414.43  
 

4 /  
kg/a  

0.90  0 0.90  

 

SO2 kg/a  0.009 0 0.009 
 

72h/a 
NOx kg/a  0.731 0 0.731 

kg/a  0.042 0 0.042 

  
dB(A) 65~85  65~85  

 dB(A) 90 105  90 105  

 

 
t/a  

0.04 0.04 0 

 
 t/a  0.018 0.018 0 

 t/a 0.365 0.365 0 
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4.3  

 

 

4.3.1  

4.3.1.1  

 

 

4.3.1.2  

 

1  

1985 
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35 60mg/l

 

2  

 

 

4.3.1.3  

1   

2   

3   

4   

4.3.2  

4.3.2.1  

4.3-1  
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4.3-1  (kJ/kg) 
        

  29308 29726 41031 43961  46055 42705 46055 32657.3 46264.4  

 
4.3-1 

 

CO2 

NOX 19.2% CO2 42.1%  

4.3.2.2  

( PE)

4.3-2  

4.3-2   
 PE  

 
  

  
 

PE 

 

4.3.2.3  

1)  

(1) 9.2MPa

 

(2)  

(3) 6% 10%

18% 27%  
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(4) 

 

2)  

25km 

 

3)  

 

4)  

(1) 

 

(2)  

5)  

( PE)

PE

PE  

6)  

 

1.18kgce/107m3·km

 

1000km 

8.9MJ/104m3∙km (1990 ) (5000 
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km) 10% 1978

16.6%

 

4.3.2.4  

1 SCADA  

SCADA 

SCADA 

 

2  

( )

 

 

4.3.3  
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4.4  

4.4.1  

 

1  

2

 

3

 

4

 

5  

4.4.2  

2016 65

COD  

4.4.3  

1  

2  

 

2  

0.020 t/a “ ” 0.040 t/a

4.4-1  

4.4-1   

    /
t/a  

/
t/a  

1      

2   
 

 0.020  0.040 

 / / / / 0.020  0.040 
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4.5  

4.5.1  

-

- - -  

4.5.1.1  

1.  

-

3 6

6 176km

24km  

2.  

-

5

165km 24km  

4.5-1  
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4.5-1  
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4.5.1.2  

3

G106 G4 S253

S292  

-

- - -

 

200km

189km

 

3.1km 8.6km

6.4km 6.2km 4.3km

4.5-2  

4.5-1  
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4.5-2  

 



-
 

21
1 

4.
5-

1 
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2
 

39
.1

1
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1
G
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6

 
2
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4

 

1
 

2
 

3
 

7 
 

1
 

2
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1
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3

 
4

 
5

 
6

S2
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8 
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4.5.2  

4.5.2.1  

5 5

 

 

 
4.5-3  
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4.5.2.2  

 

1.  

288

72km  

2.  

3/4,

 

 

4.5-4  

 
4.5-4  
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4.5-5  

 
 

1.  

 

- 3.5km

Y370 2km -

Y370

S253

1.5km

31.95km  
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4.5-6  

 
2.  

2630m

960m

 

 

10.5km 8.9km 1.6km

8.6km 3.8km 3.1km

 

 
4.5-7  
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4.5-8  

 

 
4.5-9  

 

 
4.5-10  
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4.5-11  

 
 

1.  

X353

X353 X353

X353 500m

G240

G240 X381

X381

46km

1  

 
4.5-12  
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2.  

14km 2

1  

 

2

 

 
4.5-13  

 

 
4.5-14  
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4.5-15  

 

 
4.5-16  

 

 
4.5-17  
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4.5.2.3  

72km

 

1.  

4.5-2                  

    
 

B-A  
 

I   38042.20  39478.23  1436.03 

16.05km
1

 

  24540.04  22492.44  -2047.59 

1  22923.80  19429.61  -3494.20 

1.1  11919.75  17196.91  5277.15 

1.2  1769.72  2232.70  462.98 

1.3  5926.08   -5926.08 

1.4  3308.25   -3308.25 

2  245.96  499.03  253.07 

2.1  245.96  499.03  253.07 

3  570.27  963.81  393.54 

3.1  570.27  963.81  393.54 

4 
) 

   

4.1  800.00  1600.00  800.00 

  13502.16  16985.79  3483.63 
 

2.  

4.5-3   
    

 
1  

2  

1
 

2
 

3
 

 

 

1  
2

 
3  

1
16km  

2 2  
3  

 

 



-  

222 

4.5.2.4  

 

4.5.3  

-

2019 8

 

4.5.3.1  

2

46km

3km 2 8km 1km  

4.5.3.2  

G4W2

4.5-18

4.5-19
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4.5-18  

 

 
4.5-19  

 



-  

224 

 
4.5-20  

 

4.5.3.3  

1)  

 

2 4.5-21  
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4.2-21  

 
2  

G240

G240

 

1  

1km 4.5-22  
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4.5-22  

 
4.5-4  

    

 

1  
2  

3
 

4  

  

  

1
 

2
 

3
 

 

 

 

4.5-23  
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2400m

 

900m

 

 

 
4.5-23  
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3  

G240  

4.5.4  

4.5.4.1  

4.5-24  

 
4.5-24  

 
1  

 

2  
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3  

4.5-5   
    

 

1  
2  
3

 
4  

1  
2

 
3

 
4

 
5

 
6  

 

 

1

 
2

 
3

 

1  
2  

3
 

 

 
2026

 

4.5.4.2  

0.9km
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4.6  

4.6.1  

2011 2011 2013

“ ” “ ” “

”

 

4.6.2  

4.6.2.1  

1 2017  

2017

 

  

 

 

 

 

 

 

2 2010  

2010  
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3 2018  

2018  

 

4  

2015 17

1998 432

2018 429

1998 358

2018 427

2017
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2018 2010

 

4.6.2.2  

1 2011  

2011  

 

 

2 2015  

2015  

 

 

3 2017  

 

233

 

4  

9.0km 2015
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2018 2019 6

-

2019 414

9.0km

2019

184

2011 2015

 

233 2017  

4.6.2.3  

1 2016  

2016  

 

 

 

2 2014  

2014
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3 2015  

2015  

 

 

4  

2016 2014

2015  

4.6.2.4  

1 (2013 ) 

(2013 )  
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2 [2011] 1  

[2011] 1  

 

 

 

 

 

 

 

 

 

  

  

 

507m
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(2013 )

[2011] 1  

4.6.2.5  

2017  

 

 

 

  

2018

1

 

“ ” 2016-2020

2016-2020 2009-2020

2009 115 2017

-

2018 20

2017

2018 1  
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4.6.3  

4.6.3.1  

1  

2

3

4  

 

2  

 

3  

-

LNG

 

4.6.3.2  

-

2018 20

4.6-1~4.6~2  
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23
8 

 
4.

6-
1 

 



-
 

23
9 

 
4.

6-
2 
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4.6.3.3  

2016-2020 

21

2020 4000

LNG

“ ” 2016-2020

2016-2020

2009-2020 2009 115 2017

 

4.6.3.4  

1 2006-2020  

2006-2020 2006 35

 

  

 



-  

241 

 

 “E1-3-2 

” “E1-2-1 ”

2006-

2020  

2 2006-2020  

2006-2020 3-2

 

2006-2020  

3 2007-2020  

2007-2020

 

 

2007-2020

2007-2020  
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5.1  

5.1.1  

-

2 3  

5.1.2  

5.1.2.1  

15~35m 0m 20m

0 15

46km 26.17km 5.71km 14.12km  

5.1.2.2  

Q

 

1 D  

- D1-2 D1-2gt

 

D2 D2C

 

D3 D3t - -

 

D3 D3m -
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2 C1  

Cldc

 

3 T3  

T3xy

 

4 J1  

J1qy

 

5 K  

K1 K1s

 

K1 K1m

 

K1 K1c

 

K2 K2d/ K2E1d

-

 

6 Q  

Qh : 

 

- →
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→ → →

 

( )

6 8m

( )

 

5.1.2.3  

NEE ( 5.2-1) 

NE EW

NEE “S”

 

NE   
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- - ; - - - ; - ;

; ; ; ; ; -
;  

(1) ;(2) ;(3) ;(4) ;(5) -
O) ;O) ;(8) ;(9) ;(10)

- S  
[1] - - ;[2] - - ;[3]l - -

 

5.1-1  
 

5.1-2  
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5.1.2.4  

GB 18306-2015 2016

GB50011-2010

6 0.05g  

GB50470 – 2017

0.2g

 

5.1.2.5  

 

- -

- S  

- -

-  

1 - 800km

20-40 15-20km  

2 - 600km 20-70km

 

3 - 160km

 

4 24 30 -24 50

500km 20-50km

0.5-100km  

 



-  

247 

5.1.3  

5.1.3.1  

20 1997-2016

5.1-1~ 5.1-4 5.1-1  

5.1-1  20  
  

(m/s) 2.1 

(m/s)  
16.4 

E 
2014 8 6  

 20.5 

 
40.4 

2003 7 23  

 
-4.3 

1999 12 23  

%  77 

mm  1667.7 

mm  2128.7mm 2015  

mm  1251.8mm 2004  

h  1628.4 

 
1  

20 1997-2016 20.5 7 28.8 1

10.1 20 2003-07-023 40.4 20

1999-12-23 -4.3  

5.1-2  20  
 1 2 3 4 5 6 7 8 9 10 11 12 

 10.1 12.9 15.8 20.9 24.6 27.2 28.8 28.4 26.1 22.5 17.1 11.5 

 
2  

7 2.4

/ 9 1.8 /  

5.1-3  20 m/s 
 1 2 3 4 5 6 7 8 9 10 11 12 
 2.1 2.2 2.1 2.1 1.9 2.3 2.4 1.9 1.8 1.9 2 2 
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3  

SSE S SSW

27.7% S 11%  

5.1-4  20 %  

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

%  
                  

 

 
5.1-1  1997-2016  

 



-  
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5.1.3.2  

20 1997-2016 5.1-

5  

5.1-5  20  
  

(m/s) 2.8 

(m/s)  
20.3 

NNW 
2016 4 13  

 22.1 

 
39.0 

2008 7 28  

 
1.1 

2016 1 25  

%  75 

mm  2014.3 

mm  
2739.5 

1997  

mm  
1424.4 

2011  

h  1696.3 

 
1  

20 1997-2016 22.1 20 39.0

2008 7 28 20 1.1 2016 1

25 20 5.1-6  

5.1-6  20  
 1 2 3 4 5 6 7 8 9 10 11 12 

 12.9 15.1 17.7 22.3 25.6 27.8 28.9 28.9 27.4 24.6 19.7 14.8 

 
2  

5.1-7

 

5.1-7  20 m/s 
 1 2 3 4 5 6 7 8 9 10 11 12 
 3.4 3.1 2.7 2.5 2.3 2.3 2.3 2.4 2.8 3.1 3.3 3.7 

 
3  

5.1-8 5.1-2  



-  
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5.1-8  20 %  

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

%  
5.5 12.2 26.3 10.6 5.8 3.3 4.3 4.8 6.2 3.6 2.6 1.4 1.5 1.2 1.8 2.6 7. 4 NE  

 

 
5.1-2  1995-2014  

 

5.1.4  

1 7

 

573km

0.7 52068km2 10.3%

1000 km2

 

5.1.5  

5.1.5.1  

300m
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5.1.5.2  

1130 800m

67.6%  

5.1.6  

5.1.6.1  

 

1

 

2  

3  

5.1.6.2  

1  

  

2  
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5.2  

5.2.1  

5.2.1.1  

2000 12

[2000]190

40km 50655hm2

113°28′21″~113°46′20″ 24°10′33″~24°28′27″

GB/T14529-93

1379m  

205 648 1244

I 2 II 9 21 47

103 I 3 II 16

Glycosmis montana 1

 

5.2.1.2  

1  

17606hm2

3139hm2 20745hm2 41%  
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2  

12258hm2 24.2%

 

3  

17652hm2 34.8%

 

5.2.1.3  

1  

 

2  

205 648 1244

280 1645 7055 73.2% 39.4% 17.6%

31 60 114 8 11 16 166 577

1114 I 2

II 9

 

23 47 114

7 13 22 2 5 12 3 7 16 11
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25 64 I 3 II

17

 

3  

16

84.9%

 

5.2.1.4  

1  

205 648 1244 

31 60 114 8 11 16 

166 577 1114 142 453 907 24 

124 207  

2  

I 2 Ginkgo bilba 

Bretschneidera sinensis II 9 Alsophila 

spinulosa Gymnosphaera podophylla Brainea insignis Cibotium 

barometz Ceratopteris thalictroides Cinnamomum camphora

Cycas revoluta Semiliqyidambar cathayensis Nelumbo nucifer  

 



-  

256 

3  

9  

 

350m Schefflera 

octophylla Sterculia lanceolata Helicia reticulata

Pithecellobium lucidum Sauraia tristyla Musa balbisiana 

4  

Tetrastigma planicaule Macuna birdwoodiana Bowringia callicarpa

Gnetum montanum Gnetum parvifolium 1 3m 

30 

2m 

 

 

300m 1000m 

Castanopisis Lithocarpus Quercus 

Castanea Schima superba Machilus 

Pithecellobium lucidum

 

 

Pinus massoniana Cunninghamia lanceilata 

Castanopsis fissa Lithocaepus glaber Liquidambar 

formosana  

 

1000m 

Rhododendron
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Lycopodium clavatum Lycopodiastrum 

casuarinoides Huperzia serratum 

1100m 1 Choerospodndias axillaeies 

Rhododendron molle Elaeocarpus sylvestris Myrica rubra

Viburnum hancearum Lindera cimmunis Acer tutcheri 

Inula cappa Berchema lineate Lycopodiastrum 

casuaeinoides 1000~1200m 

Castanopsis carlesii Rhididendrin Vaccinium  

 

1200m Gentiana davidi Sasa 

guangdongensis Isachne truncate 

 

 

Phyllostachys pubescens Bambusa 

cerosissima  

 

 

 

Angiopteris 

fokiensis Osmunda vachellii  

 

Sapium rotundifolium Sedum tetratium Celtiscinnamonea

Boniodendron minus  



-
 

25
8 
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5.2.1.5  

1  

21 47 103 6 13 15 

2 4 11 3 7 13 10 23 64  

2  

103 19 I 

3 Panthera pardus Tragopan caboti

Python molurus II 16 Manis pentadactyla

Capricornis sumatraensis Viverricula indica Accipiter nisus

Centropus sinensis Bubo bibo Otus spilocephalus Otus 

bakkamoena Lophura nycthemera Treron curvirostra Falco 

tnnunculus Spilornis cheela Elanus caeruleus Accipiter trivirgatus

Geoemyda spengleri Rana rugulosus  

 



-
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0 

5.
2-

2 
 

 

 



-
 

26
1 

 
5.

2-
1 
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5.2.2  

5.2.2.1  

1998 12

2012 1 2012 8 21

 

33555 13917.9

8855 10782.1

113 05 00 113 30 50 24 22 29 24 30 41

 

 

5.2.2.2  

 

5.2.2.3  

1  

2471 998 271

189 101 42 293 96 47 17

9 7 1 972 792 175  

2  

1999 8 4

17 19 22 4 5
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7 3 3 3 10 11 12 1

21  

5.2-3   

     
1 Bretschneidera sinensis Bretschneideraceae  1 

2 Pseudotaxus chunii Taxaceae  2 

3 Alsophila spinulosa Cyatheaceae  2 

4 
Gymnosphaera 

gigantea 
Cyatheaceae  2 

5 
Gymnosphaera 

podophylla 
Cyatheaceae  2 

6 
Gymnosphaera 

hancockii 
Cyatheaceae  2 

7 Brainea insignis Blechnaceae  2 

8 Cibotium barometz Dicksoniaceae  2 

9 Ceratopteris thalictroides Parkeriaceae  2 

10 
( )Pinus 

kwangtungensis 
Pinaceae  2 

11 Forkienia hodginsii Cupressaceae  2 

12 
Magnolia officinalis 
ssp.biloba 

Magnoliaceae  2 

13 Cinnamomum camphora Lauraceae  2 

14 
Cinnamomum 

japonicum 
Lauraceae  2 

15 Phoebe bournei Lauraceae  2 

16 Ormosia henryi Papilionaceae  2 

17 
Semiliquidambar 

cathayensis 
Hamamelidaceae  2 

18 Castanopsis concianna Fegaceae  2 

19 Toona ciliata Meliaceae  2 

20 Eurycorymbus cavaleriei Sapindaceae  2 

21 Madhuca pasquieri Sapotaceae  2 

22 Gmelina hainanensis Verbenaceae  2  
 

1984

27 36 37 1 1 1

5 8 8 21 27 28 1

8 25 3  

3  
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13

  

   

500m

800m 300~500m

1 000m~1 400m

1 000m   

    

11  

400m

Sarcosperma laurinum Sterculia lanceolata

Cryptocarya chinensis Machilus chinensis 

Schefflera octophylla Saurauia tristyla Musa balbisiana

Tetrastigma planicaule Mucuna birdwoodiana

Dalbergia hancei Gnetum parvifolium   

Alsophila spinulasa

400~500m 340~500m 98 208 306

3.4m 5m 460m 7.5m

1.5m 9m 65cm  

700m 800m Castanopsis hystrix C. fabri

Machilus thunbergii Pithecellobium lucidum Altingia 

chinensis

Fissistigma glaucescens Desmos chinensis   
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800~1 

000m Castanopsis eyrei Lithocarpus calophyllus

Castanopsis fordii Elaeocarpus silvestris)

 

 

Ficus microcarpa

Bischoffia japonica Cinnmomum burmannii Mallotus 

philippinensis Pteroceltis tatarinowii Sapium 

rotundifolium Pistacia chinensis Choerospondias axllaris

Zenia insignis     

700m

900~1 400m

Pinus kwangtungensis Tsuga chinensis var.tchekiangensis

Fokienia hodginsii Schima remotiserrata

Exbucklandia tonkinensis Pentaphylax euryoides

Cyclobalanopsis glauca  

1 000m

Temstroemia 

sp Rhododendron sp   

Rapanea neriifolia  

Phyllostachys pubescens

Bambusa textilis Bambusa chungii

Sinocalamus beecheyanus var. pubescens 888.1hm2   

500m
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Rhodomyrtus tomentosa Baeckea 

frutescens Loropetalum chinense

 

700~1 200m

Rhododendron simsii R.. westlandii Fagus longipetiolata

Cyclobalanopsis championii Syzygium hancei Miscanthus 

sinensis Arundinella hirto Bidens pilosa

Dendranthema indicum  

600~730m

659.6hm2 Miscanthus 

floridulus Gahnia tristis Rhynchospora rubra Lycopodium 

clavatum Litsea cubeba Eurya chinensis

Inula cappa Smilax china 1957

  

5.2.2.4  

1  

395 277 104 33 67

53 16 5 22 14 7 2 37

30 11 2 208 132 47 16 61 48

23 8   

2  

68

Python molurus Tragopan caboti Aquila chrysaetos Panthera 

pardus 4 Manis pentadactyla Macaca 

thibetana (Hoplobatrachus rugulosus) Geoemyda spengleri Lophura 

nycthemera Capricornis milneedwardsii 43

Herpestes urva Felis bengalensis Ardea cinerea Ardea 

purpurea Platysternon megacephalum Rana spinosa 

23  
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5.2-4   

MAMMALIA

1 Panthera pardus Meyer Felidae 1

2 Manis pentadactyla Linnaeus Manidae 2

3 Macaca arctoides Cercopithecidae 2

4 Martes flavigula Boddaert Mustelidae 2

5 Lutra lutra Linnaeus Mustelidae 2

6 Viverra zibetha Linnaeus Viverridae 2

7 Viverricula indica Desmarest Viverridae 2

8 Prionodon pardicolor Hodgson Viverridae 2

9 Cervus unicolor Kerr Cervidae 2

10 Capricornis milneedwardsii Bovidae 2

11 Herpestes urva Hodgson Viverridae

12 Felis bengalensis Kerr Felidae

13 Petaurista petaurista Pallas Petauristidae

14
Elaphodus cephalophus Milne-

Edwards
Cervidae

15 Hystrix hodgsoni Gray Hystricidae

AVES

16 Aquila chrysaetos(Linnaeus) Accipitridae 1

17 Tragopan caboti(Gould) Phasianidae 1

18
Elanus caeruleus 

Desfontaines
Accipitridae 2

19 Aviceda leuphotes (Dumont) Accipitridae 2

20
Pernis ptilorhynchus
Temminck

Accipitridae 2

21 Milvus migrans  (Gmelin) Accipitridae 2

22 Accipiter gentilis (Linnaeus) Accipitridae 2

23 Accipiter soloensis (Horsfield) Accipitridae 2

24
Accipiter trivirgatus 
(Temminck)

Accipitridae 2

25 Accipiter nisus (Linnaeus) Accipitridae 2



-  

268 

26 Accipiter virgatus (Temminck) Accipitridae 2

27 Buteo buteo (Linnaeus) Accipitridae 2

28 Hieraaetus fasciata Vieillot Accipitridae 2

29
Circus aeruginosus 
Linnaeus

Accipitridae 2

30 Circus melanoleucos (Pennant) Accipitridae 2

31 Spilornis cheela (Latham) Accipitridae 2

32
Microhierax melanoleucos 

(Blyth)
Falconidae 2

33 Falco subbuteo Linnaeus Falconidae 2

34 Falco peregrinus Tunstall Falconidae 2

35 Falco tinnunculus Linnaeus Falconidae 2

36 Lophura nycthemera (Linnaeus) Phasianidae 2

37
Coturnicops exquisita

Swinhoe
Rallidae 2

38
Centropus sinensis 

(Stephens)
Cuculidae 2

39 Centropus toulou (Muller) Cuculidae 2

40 Tyto capensis (Smith) Tytonidae 2

41 Otus scops (Linnaeus) Strigidae 2

42 Otus bakkamoena Pennant Strigidae 2

43 Bubo bubo (Linnaeus) Strigidae 2

44 Glaucidium brodiei (Burton) Strigidae 2

45
Glaucidium cuculoides 

(Vigors)
Strigidae 2

46 Ninox scutulata (Raffles) Strigidae 2

47
Strix leptogrammica 
Temminck

Strigidae 2

48  Asio flammeus (Pontoppidan) Strigidae 2

49 Asio otus (Linnaeus) Strigidae 2

50 Ardea cinerea Linnaeus Ardeidae

51 Ardea purpurea Linnaeus Ardeidae

52 Butorides striatus (Linnaeus) Ardeidae

53 Ardeola bacchus (Bonaparte) Ardeidae



-  

269 

54 Bubulcus ibis (Linnaeus) Ardeidae

55 Egretta garzetta (Linnaeus) Ardeidae

56 Egretta intermedia (Wagler) Ardeidae

57 Nycticorax nycticorax (Linnaeus) Ardeidae

58
 Ixobrychus sinensis 
(Gmelin)

Ardeidae

59
Ixobrychus 

cinnamomeus(Gmelin)
Ardeidae

60
Arborophila gingica 

(Gmelin)
Phasianidae

61 Gallinula chloropus (Linnaeus) Rallidae

62 Leiothrix lutea (Scopoli) Timaliidae

63 Emberiza aureola Pallas Emberizidae

64 Cuculus fugax Horsfield Cuculidae

REPTILIA

65 Python molurus Boidae 1

66 Geoemyda spengleri Emydidae 2

67 Platysternon megacephalum Emydidae 2

68 Sacalia quadriocellata Emydidae 2

69 Enhydris chinensis Colubridae 2

70 Enhydris plumbea Colubridae 2

AMPHIBLA

71 Vibrissaphora liui Megophryidae 2

72 Hoplobatra chus Ranidae 2

73 Paa  spinosa Danvid Ranidae 2

74 Hylarana guentheri Boulenger Ranidae
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5.2.3  

5.2.3.1  

[2000]698

107000.00 49871.82

[2018]732 12  

2000 12 7

[2000]121

9631.25 2000 12 11

[2000]146

9631.25 107000 2000 12 21

[2000]150

106192 2000 12 28

107000

 

2018 5 30

[2018]732 49871.82  

-

3

187 -

 

5.2.3.2  



-  

272 

 11  7 

 4 

 

 17 

 

197  695  1286

185 620 1145 31

 59  118 8 12 13 158 624 1155

 134 486 943 24 138 212  56 

 133  168  253 

 25  80  18 68 

 26.47%  42 145  28.97%

 157 504  31.15%  36 

124  29.03%

 

 1999 ( )

 13 

 253 



-  

273 

 30 

 21 

 

5.2.3.3  

 

5.2.3.4  

2018 732 49871.82

44310.92 88.75% 5560.9hm2

11.25% 88.85%

16289.16 36.76% 28021.76

63.24%  7663.11 2070.41 

 15.36%  36647.81

 73.44%  
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5.2.4  

2010 104

860.50 315.6 544.9 4

1 —9 30

113°35′20″E 24°31′00″N 113°35′00″E 24°31′00″N

113°30′00″E 24°22′35″N

113°30′00″E 24°22′55″N

113°34′30″E 24°30′00″N

113°35′10″E 24°30′00″N 113°32′00″E 24°27′30″N

113°32′20″E 24°27′30″N 6800 315.6

14160

113°35′20″E 24°31′00″N 113°35′00″E

24°31′00″N 113°34′30″E 24°30′00″N

113°35′10″E 24°30′00″N 2 112.9

4

113°32′00″E 24°27′30″N 113°32′20″E

24°27′30″N — 113°39′34″E 24°24′34″N 113°39′22″E

24°24′34″N — 113°30′27″E 24°23′42″N 113°30′14″E

24°23′42″N — 113°30′00″E 24°22′35″N

113°30′00″E 24°22′55″N 12160 432.00

 

YBYD370-YBYD371 507m

7.7km 3.3km  

 



-
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50
7m
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5.3  

5.3.1  

5.3.1.1  

— HJ2.2-2018

2018

 

5.3-1   

    
μg/m3  

 
μg/m3  %   

 

SO2  15 60   

NO2  29 40   

 PM10  49 70   

 PM2.5  36 35   

CO 
24  

95  
1400 4000   

O3 
8  

90  
148 160 92.5  

 

SO2  10 60   

NO2  22 40   

 PM10  46 70   

  PM2.5  31 35   

CO 
24  

95  
1300 4000   

O3 
8  

90  
127 160 79.4  

 
5.3-1 2018 PM2.5

GB3095-2012

SO2 NO2 CO O3 PM10 PM2.5 GB3095-2012

 

5.3.1.2  

1  

1 5.3-2 5.3-1   



-
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8 
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5.3-2  

  
 

  
  m  

  

  113°23'54.407" 24°19'31.421" 
 

 
S 90  

 
2  

2  

3  

2018 4 11 ~4 17 A9

 

4 60

02 08 14 20   

 

4  

5.3-3  

5.3-3   
    

 HJ 604-2017  0.06 mg/m3 

 HJ 604-2017  0.07 mg/m3 

 
5  

HJ2.2-2018

 

6  

5.3-4  

5.3-4   

 

/m 

   
μg/m3  

 
 

μg/m3  

 

/% 
 

/%  
  

A9

 
113°23'54.407" 24°19'31.421" 

 1
 

/ ND / / / 

 

1
 

2000 80~470 23.5 0 
 

ND 60μg/m3  
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2mg/m3 60μg/m3  

5.2.1.3  

2018 PM2.5

GB3095-2012

SO2 NO2 CO O3 PM10 PM2.5 GB3095-2012

 

2mg/m3 60μg/m3  

5.3.2  

1 16

 

5.3.2.1  

7 5.3-5 5.3-2  

5.3-5   

113.407771° 24.330764°

113.420678° 24.346954°

113.511025° 24.405280°

1 113.523578° 24.409653°

2 113.543137° 24.407625°

3 113.590601° 24.425929°

113.635193° 48125766°



-
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5.3.2.2  

pH CODMn CODCr BOD5 SS

23  

5.3.2.3  

2019 06 17~19 3 1  

5.3.2.4  

5.3-6  

5.3-6   
    

  GB/T13195-1991  -- 
pH  GB/T 6920-1986   

 HJ 506-2009  -- 
 GB/T 11892-1989  0.5 mg/L 

CODCr HJ 828-2017   

BOD5 HJ 505-2009  0.5 mg/L 
SS GB/T 11901-1989   

 HJ 535-2009  0.025 mg/L 
 GB/T 11893-1989  0.01 mg/L 

 HJ 636-2012 
 

 
0.05 mg/L 

 GB/T 7475-1987  
 GB/T 7475-1987  0.05 mg/L 

 HJ488-2009  0.02 mg/L 

 GB/T 7485-1987 
 

0.007 mg/L 

 HJ 597-2011  0.02μg/L 
 GB/T 7475-1987  0.001 mg/L 

 GB/T 7467-1987  0.004 mg/L 
 GB/T 7475-1987  0.010 mg/L 

 HJ503-2009 4-  0.0003mg/L 
 HJ637-2012  0.01 mg/L 

LAS GB/T 7494-1987  0.05 mg/L 
 GB/T 16489-1996  0.005 mg/L 

 HJ/T 347-2007  -- 
 

5.3.2.5  

HJ 2.3-2018
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i j  

, , ,/i j i j s iS C C�  

 

Si j — i j  

Ci j —i j mg/L  

Cs j —i mg/L  

 DO  

     

     

 

 

DOs mg/L  

DOj j mg/L  

DOf mg/L  

pH  

Sd

j
jpH pH

pH
S

�

�
�

0.7

0.7
,     jpH ≤7.0 

0.7

0.7
, �

�
�

Su

j
jpH pH

pH
S     jpH >7.0 

 

SpHj pH j  

pHj j pH  

pHsu pH  

pHsd pH  

 

1�I 1�I

 

S
DO DO
DO DODO j

f j

f s
, �

�

�
DO DOf s�

S
DO
DODO j

j

s
, � �10 9 DO DOf s	

DO Tf � �468 316/ ( . )
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5.3.2.6  

5.3-7 5.3-8  

W1 W2 W3 W4~W6

GB3838-2002 III

W7 GB3838-2002 II

100% 0.74 W7  



-
 

28
5 

  
  

  
  

  
  

  
  

  
  

 
m

g/
L

pH
/L

 
  

 
 

pH
 

 
 

 
 

 
* 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

≤
 

- 
6

9 
≥6

 
4 

15
 

3 
30

 
0.

5 
0.

1.
 

0.
5 

1.
0 

1.
0 

0.
05

 
0.

00
00

5 
0.

00
5 

0.
05

 
0.

01
 

1.
0 

0.
00

2 
0.

05
 

0.
2 

0.
1 

20
00

 

II
I ≤

 
- 

6
9 

≥5
 

6 
20

 
4 

30
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5.3.3  

5.3.3.1  

12 5.3-9 5.3-3  

/  
  

 
E  N   

 113.605469  24.431241  S1 S2 S3 S4 

  113.482300  24.402396  S5 S6 S7 S8 

 113°23'50.368" 24°19'34.375" S49 S50 S51 S52 

 

5.3.3.2  

Leq A dB(A)  

5.3.3.3  

S49 S52 2018 4 11 4 12

S1 S8 2019 6 18-19

 

2 6:00-22:00 22:00-6:00  

20min  

5.3.3.4  

GB3096-2008 AWA5688
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28
8 

 
5.

3-
3 

 
 



-  

289 

5.3.3.5  

5.3-10  

5.3-10   

 
  

      

 

S1 1m 50.9 45.7 49.6 44 

60 50 

S2 1m 50.4 44.7 50.6 44.7 

S3 1m 49.5 45.2 51.6 44.5 

S4 1m 49.8 44.2 50.8 43.8 

 

S5 1m 54.3 46.3 55.6 45.8 

S6 1m 55.1 46.8 54.6 46.3 

S7 1m 54.6 47.2 54.3 45.6 

S8 1m 53.5 45.2 53.4 45.6 

 

S49 1m 53.4 47.2 52.5 46.5 

S50 1m 52.6 46.8 51.7 46.0 

S51 1m 51.8 45.8 51.2 45.2 

S52 1m 52.4 46.2 51.5 45.3 

 

GB3096 2008 2  

5.3.4  

5.3.4.1  

6 5.3-11 5.3-4  

5.3-11   
  E  N    

U1     III  

U2     / 

U3     III  

U4     / 

U5     III  

U6     / 

 



-
 

29
0 

 
5.

3-
4 
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5.3.4.2  

1  

K++Na+ Ca2+ Mg2+ CO3
2- HCO3

- Cl- SO4
2-  

pH ( )

 

 

2  

5.3.4.3  

2019 09 20 1 1  

 

5.3.4.4  

 (GB/T14848-2017)

5.3-12  

5.3-12   
    

pH  
 

 2002 pH 
B  3.1.6 2  

8682 
-- 

 
 

 GB/T 5750.4-2006
1.1  

-- 5  

 EDTA GB/T 5750.4-2006 
7.1  

 1.0mg/L 

 
 

GB/T 5750.4-2006 
-  BSA 

224S 
-- 

 
GB/T 5750.7-2006 1.1  

 0.05mg/L 

 

 F- Cl- NO2- Br-
NO - PO 3- SO 2- SO 2- 3 4 3 4

HJ 84-2016 
CIC-D100 

0.018mg/L 

 0.007mg/L 

 0.006mg/L 

 
N  

0.016 mg/L 

  0.0045mg/L 
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 GB/T 5750.6-2006  

5110 VDV 
0.0005mg/L 

 0.009mg/L 

 0.001mg/L 

 0.005mg/L 

 0.0008mg/L 

 0.005mg/L 

  
GB/T 5750.6-2006 

 
0.0010mg/L 

 AFS-230E 0.0001mg/L 

 
 

GB/T 5750.6-2006 
10.1  

Ultra 
3660 

0.004mg/L 

 
  

HJ 970-2018 
0.01mg/L 

 
  

GB/T 16489-1996 
0.005mg/L 

 
 

 - GB/T 
5750.5-2006 4.1  

0.002mg/L 

 
  4-

HJ 503-2009 
0.0003mg/L 

 

 
GB/T 5750.4-2006

10.1  
0.050mg/L 

 
  

GB/T 7493-1987 
0.003mg/L 

 
 

HJ 535-2009 
0.025 mg/L 

 
 

GB/T 5750.6-2006 
1.4  

 
5110 VDV 

0.011mg/L 

 0.020mg/L 

 0.005mg/L 

 0.013mg/L 

  F- Cl- NO - Br-
NO -2 3PO 3- SO 2- SO 2- 4 3 4

HJ 84-2016 
CIC-D100 

 

0.007mg/L 

 
 

0.018mg/L 

 
 

 DZ/T0064.49-93 
 

 

-- 

 

 

-- 

 
 

 2002 
B 5.2.5 1  

L1-9272 

 

2MPN/100mL 

 
 

 2002 
B 5.2.4 

 

-- 
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5.3.4.5  

1  

5.3-13  

5.3-13   
  m  

U1   

U2   

U3   

U4   

U5   

U6   

 
2  

5.3-14 5.3-15  

0.4~0.9m

 (GB/T14848-2017) III  
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5.3-14   
         

 
U1  

 
U3  

 
U5  

  
 

GB/T14848-2017  
III ≤  

pH  7.03 7.15 6.98  6.5~8.5 

 5 L  5 L  5 L    

 29.8 30.8 29.4 mg/L 450 

 154 109 157 mg/L 1000 

 0.44 0.39 0.34 mg/L 3 

 7.93 0.018 L  0.018 L  mg/L 250 

 7.33 2.61 0.059 mg/L 250 

 0.4 0.042 0.064 mg/L 1 

N 
0.016 L  0.016 L  0.03 mg/L 20 

 0.0356 0.0316 0.0393 mg/L 0.3 

 0.0266 0.0253 0.0274 mg/L 0.1 

 0.009 L  0.009 L  0.009 L  mg/L 1 

 0.002 0.007 0.006 mg/L 1 

 26.8 25 25.5 mg/L 200 

 0.0008 L  0.0008 L  0.0008 L  mg/L 0.005 

 0.005 L  0.005 L  0.005 L  mg/L 0.01 

 0.0010 L  0.0010 L  0.0010 L  mg/L 0.01 

 0.0001 L  0.0001 L  0.0001 L  mg/L 0.001 

 0.004 L  0.004 L  0.004 L  mg/L 0.05 

 0.06 0.04 0.05 mg/L  

 0.005 L  0.005 L  0.005 L  mg/L 0.02 

 0.002 L  0.002 L  0.002 L  mg/L 0.05 

 0.0003 L  0.0003 L  0.0003 L  mg/L 0.002 

0.050 L  0.050 L  0.050 L  mg/L  

 0.003 L  0.003 L  0.003 L  mg/L 1 

 0.049 0.029 0.11 mg/L 0.5 

 15.7 12.3 11.7 mg/L  

 11 10.1 10.4 mg/L  

 26.8 25 25.5 mg/L  

 1.89 1.55 1.44 mg/L  

 7.33 2.61 0.059 mg/L  

 7.93 0.018 L  0.018 L  mg/L  

    mg/L  

 18.3 24.4 18.3 mg/L  

 21 94 70 MPN/100mL 3 

8.2×102 9.2×102 4.8×102 CFU/mL 100 
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5.3-15   
 

 U1  U3  U5  

pH     

    

    

    

    

    

    

    

N     

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 

5.3.5  

5.3.5.1  

7

5.3-5 5.3-2  

5.3.5.2  

pH 10  
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5.3.5.3  

2019 6 18 1 1  

 

5.3.5.4  

5.3-16  

5.3-16   
 
    

pH 
 

 pH NY/T 1377-2007 PH  PHS-3E -- 

 
  

GB/T 17141-1997 
 

SP-3560 
0.01mg/kg 

 
  

  1  
GB/T 22105.1-2008  

AFS-230E 

0.002mg/kg 

 
  

  2  
GB/T 22105.2-2008 

0.01mg/kg 

 
  

GB/T 17138-1997 
 

SP-3520AA 
1mg/kg 

 
  

GB/T 17141-1997 
 

SP-3560 
0.1mg/kg 

 
   

HJ 491-2009 

 
SP-3520AA 

5mg/kg 

 
   

GB/T 17138-1997 
0.5mg/kg 

 
   

 GB/T 17139-1997 
5mg/kg 

 
  6  

NY/T 1121.6-2006 
 

50mL 
-- 

 

5.3.5.5  

5.3-17 5.3-18  
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5.
3-

17
  

(
m

g/
kg

g/
kg

) 
 

pH
 

 
 

 
 

 
 

 
 

 
 

W
1

 
7.

05
 

0.
08

 
0.
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6 

18
.6

 
21

 
50

.7
 

76
 

10
4 

26
 

2.
7 

W
2

 
6.

55
 

0.
09

 
0.
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5 

29
.6

 
20

 
51

.9
 

60
 

11
7 

9 
5.

76
 

W
3

 
6.

1 
0.

27
 

0.
23

2 
20

.7
 

9 
50

.3
 

8 
70

 
13

 
20

.9
 

W
4

1
 

6 
0.

09
 

0.
10

6 
18

.3
 

20
 

50
.4

 
12

 
49

 
22

 
6.

27
 

W
5

2
 

6.
45

 
0.

26
 

0.
11

1 
18

.1
 

18
 

49
.4

 
63

 
75

 
6 

27
.8

 

W
6

3
 

7.
18

 
0.

08
 

0.
10

7 
24

 
29

 
48

.7
 

68
 

74
 

10
 

4.
7 

W
7

 
6.

92
 

0.
26

 
0.

10
6 

19
.6

 
9 

50
.1

 
12

 
11

8 
7 

22
.5

 

 
 

G
B

15
61

8-
20

18
 

5.
5-

6.
5 

0.
3 

1.
8 

40
 

50
 

90
 

15
0 

20
0 

70
 

/ 

6.
5-

7.
5 

0.
3 

2.
4 

30
 

10
0 

12
0 

20
0 

25
0 

10
0 

/ 

 
5.

3-
18

  
 

 
 

 
 

 
 

 
 

 

W
1

 
0.

27
  

0.
04

  
0.

62
  

0.
21

  
0.

42
  

0.
38

  
0.

42
  

0.
26

  

W
2

 
0.

30
  

0.
04

  
0.

99
  

0.
20

  
0.

43
  

0.
30

  
0.

47
  

0.
09
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3

 
0.

90
  

0.
13

  
0.

52
  

0.
18

  
0.

56
  

0.
05

  
0.

35
  

0.
19

  

W
4

1
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30

  
0.

06
  

0.
46

  
0.

40
  

0.
56

  
0.

08
  

0.
25

  
0.

31
  

W
5

2
 

0.
87

  
0.

06
  

0.
45

  
0.

36
  

0.
55

  
0.

42
  

6.
30

  
0.

09
  

W
6

3
 

0.
27

  
0.
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0.
80

  
0.

29
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41

  
0.

34
  

0.
30

  
0.
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W
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87
  

0.
04

  
0.

65
  

0.
09

  
0.

42
  

0.
06

  
0.

47
  

0.
07
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5.3.6  

5.3.6.1  

 HJ 964-2018

3 5.3-19 5.3-6  

5.3-19  
  E  N  

T1  113.398193  24.326843  

T2  113.398907  24.327798  

T3  113.397029  24.325180  

 

5.3.6.2  

Hg As Cr6+ Pb Cd Ni Cu 1,1- 1,2-

1,1- -1,2- -1,2- 1,2-

1,1,1,2- 1,1,2,2- 1,1,1- 1,1,2-

1,2,3- 1,2- 1,4-

+ 2- [a]

[a] [b] [k] [a, h] [1,2,3-cd] 45
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9 

 
5.

3-
6 
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5.3.6.3  

2019 6 17 1 1  

 

5.3.6.4  

5.3-20  

5.3-20   
    

 
 

   2 
GB/T 22105.2-2008 

 
AFS-230E 

0.01mg/kg 

 
  

GB/T 17141-
1997 

 
SP-3560 

0.01mg/kg 

 
  /

HJ 687-
2014 

SP-
3520AA 

2mg/kg 

 
  

GB/T 17138-
1997 

1mg/kg 

 
  

GB/T 17141-
1997 

SP-
3560 

0.1mg/kg 

 
 

   1 
GB/T 22105.1-2008 

 
AFS-230E 

0.002mg/kg 

 
  

 GB/T 17139-1997 
 

SP-3520AA 
5mg/kg 

 

 
 / - HJ 

605-2011 

 
7890B-5977B 

0.0013mg/kg 

 0.0011mg/kg 

 0.0010mg/kg 

1,1-  0.0012mg/kg 

1,2-  0.0013mg/kg 

1,1-  0.0010mg/kg 

-1,2-  0.0013mg/kg 

-1,2-  0.0014mg/kg 

 0.0015mg/kg 

1,2-  0.0011mg/kg 

1,1,1,2-  0.0012mg/kg 

1,1,2,2-  0.0012mg/kg 
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 / - HJ 

605-2011 

 
7890B-5977B 

0.0014mg/kg 

1,1,1-  0.0013mg/kg 

1,1,2-  0.0012mg/kg 

 0.0012mg/kg 

1,2,3-  0.0012mg/kg 

 0.0010mg/kg 

 0.0019mg/kg 

 0.0012mg/kg 

1,2-  0.0015mg/kg 

1,4-  0.0015mg/kg 

 0.0012mg/kg 

 0.0011mg/kg 

 0.0013mg/kg 

+ 
 

 
0.0012mg/kg 

 0.0012mg/kg 

 

 
 -  HJ 834-

2017 

 
7890B-5977B 

0.09mg/kg 

 0.0025mg/kg 

2-  0.06mg/kg 

[a]  0.1mg/kg 

[a]  0.1mg/kg 

[b]  0.2mg/kg 

[k]  

 
 -  HJ 834-

2017 

 
7890B-5977B 

0.1mg/kg 

 0.1mg/kg 

[a,h]  0.1mg/kg 

[1,2,3-cd]  0.1mg/kg 

 0.09mg/kg 

 

5.3.6.5  

5.3-21

GB36600-2018
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]
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5.4  

5.4.1  

5.4.1.1  

2019 8-9  

5.4.1.2  

500m

 

5.4.1.3  

1  

 

(RS)

(GIS)

(GPS)

 

2  

3
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1-2

12

 

10m 10m

5m 5m 1m 1m

 

 

5.4.1.4  

 

1  

 

 

 

A  

W=0.000023324(D2H)0.9750 

W=0.000021428(D2H)0.906 

W=0.00001936(D2H)0.6779 

B  

W=0.00004726(D2H)0.8865 

W=0.000001883(D2H)1.0677 

W=0.000000459(D2H)1.0968 

W t D cm H m  
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A  

×0.164 

B  

×0.160 

 

 

 

WU =-35.67+1333.32(PH) 

WD =50.60+702.89(PH) 

 

WU 11.65+4.25 PH  

WD 24.23+6.85 PH  

WU g/m2 WD g/m2 H (m) P

%  

 

 

��
�

1Y
 

5.4-1  

5.4-1   
  % 

 0.45 14.0 

 0.50 13.5 

 
2  
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A  

 

B  

 

C  

 

D  

 

Y=X 

X g/m2 Y g/m2·a  

 

 

5.4.1.5  

1  

350t/hm2

5.4-

2  

Ba=Bi/Bmax 

 

Ba  

Bi t/hm2  

Bmax t/hm2  

Ba  

 

0471.06151.21 �� XY

157.0565.5 XY �

056.027.11
196.1 �� XY
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5.4-2   
(t/hm2)    

350 1.00   

350-250 1.00-0.71   

250-150 0.71-0.43   

150-75 0.43-0.21   

75-25 0.21-0.07   

25 0.07   

 
2  

25t/ha a

 

Pa=Pi/Pmax 

 

Pa  

Pi t/hm2 a  

Pmax t/hm2 a  

Pa  

5.4-3   
(t/hm2 a)    

25 1.00   

25-20 1.00-0.80   

20-15 0.80-0.60   

15-10 0.60-0.40   

10-5 0.40-0.20   

5 0.20   

 
3  

100m2

100m2 1000m2
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100 50 /100m2

 

Sa=Si/Smax 

Sa  

      Si /1000m2  

      Smax /1000m2  

Sa  

5.4-4   
    

40 0.80   

40-30 0.80-0.60   

30-20 0.60-0.40   

20-10 0.40-0.20   

10-5 0.20-0.10   

5 0.10   

 
4 Ic  

(Vc) %

100%  

Ic=Vc/Vco 

5.4-5  

5.4-5   
%     

90 0.90   

90-80 0.90-0.80   

80-60 0.80-0.60   

60-40 0.60-0.40   

40-20 0.40-0.20   

20 0.20   

 
5 (Pc) 

( ) (Pc)  

Pc= Ba+Pa+Sa+Ic /4 
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6 5.4-6  

5.4-6   
    

Pc= Ba+Pa+Sa+Ic /4 

0.93   

0.93-0.69   

0.69-0.47   

0.47-0.29   

0.29-0.14   

0.14   

 

 

5.4.1.6  

 

1  

 

2  

20 00~23 00  

RB=S/D×d/D RB S

D d

RB ≥5 5 RB≥1 1 RB≥0.1 RB 0.1
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2  

20 00-23 00

 

 

RB=S/D×d/D RB

S D d

RB≥0.5 0.5 RB≥0.05

RB 0.05  

3  

8 30~11 30

25~30 /

 

N D

d RB = N/D × d/D

RB≥5 5 RB≥0.5 RB 0.5  

4  

 

5.4.1.7  

1km

500m 2017

Landsat 8 OLI TIRS GPS

1:50000 ENVI 
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5.1 Arc GIS

2000 2010

 

5.4.1.8  

1  

2017 Landsat 8 OLI

NDVI NDVI

LAI

NDVI

NDVI NDVI

Vcor= NDVI-NDVIs

/(NDVIv-NDVIs) NDVI

NDVIs NDVIv NDVI

0.5% NDVI NDVIv NDVIs

0~20% 20~40% 40~60% 60~80% 80~100%

Vcor  

2  

ENVI 5.1 Arc GIS 2017 Landsat 8 OLI

TIRS

NDVI HOT HUMIDITY BRIGHTNESS

4 4

 

NDVI
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NDVI NIR R / NIR R NDVI

NIR NDVI

NDVI > >  

HOT (10.6 11.2 m)

Landsat 8 10

Landsat 8 10

 

HUMIDITY Kauth-Thomas K-T

0.1509 TM2 0.1973 TM3 0.3279 TM4 0.3406 TM5

0.7112 TM6 0.4572 TM7

ENVI 5.1

 

BRIGHTNESS BRIGHTNESS

0.3037 TM2 0.2739 TM3 0.4743 TM4 0.5585 TM5 0.5082

TM6 0.1863 TM7 ENVI 5.1

> >  

4

a b

X Xmin

Xmax

0.37 0.22 0.23 0.18  

ENVI5.1 ArcGIS
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65 65 72

≥72  

5.4.2  

5.4.2.1  

Cunninghamialanceolata Phyllostachys heterocycla Pinus 

massoniana Eucalyptus  

3  

141 421 792 115

325 566 61 117 192 22  

5.4.2.2  

 

1  

Fagaceae Castanopisis

Lithocarpus Cinnamomum Schaeff. Machilus Nees Schima 
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Reinw. Camellia Linn. Eurya Thunb.

Daphniphyllaceae Symplocaceae Aquifoliaceae

Ericaceae Rosaceae Araliaceae

Liquidambar formosana Hance Rhus chinensis Saplum discolor

3 Castanopsis hystrix + Schima superba + Cryptocarya 

chinensis Castanopsis chinensis + + Syzygium jambos

+ Schefflera minutistellata + Vernicia montana  

+ +  

400m

Juglandaceae Myrtaceae Juss.

0.7 5-10m Engelhardtia 

roxburghiana Canarium album Choerospondias 

axillaris Machilus velutina 1.5m 70%

Psychotria Ardisia quinquegona Lasianthus hirsutus

Pandanus tectorius 0.5m

Adiantum flabellulatum Woodwardia prolifera Sarcandra 

glabra Calamus platyacanthoides Gnetum montanum  

+ +  

1m 10m

0.8-0.9 Syzygium

Diospyros kaki Eriobotrya japonica

Elaeocarpus decipiens

Lasianthus curtisii

 

+ +  
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Eucalyptus Michelia macclurei 4-6m

1.5m

Osmunda vachellii Miscanthus floridulu 0.5m

SmilaxchinaL. Smilax glabra Rubus hanceanus

Lygodium japonicum Lonicera Japonica  

  
  

  
  

  
  

5.4-1   
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2  

0.7-0.8

1.5m 1.0m

Alchornea trewioides Ixora chinensis Fructus 

melastomatis Breynia fruticosa 0.3m

Dianella ensifolia Phyllanthus urinaria
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5.4-2   
 

3  

Sapium 

rotundifolium Sedum tetratium Sterculia lanceolata Cav.

Celtiscinnamonea Boniodendron minus Cinnamomum 

burmanni Nees et T.Nees Blume 80-150cm 60-70%  
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5.4-3   
 

4  

Rhaphiolepis indica

Ilex asprella Helictercs angustifolia 80-120cm

20-30% Ischaemum indicum

Eriachne pallescens Nephrolepiscordifolia Cymbopogon goeringii

30-60cm 50-60% Tetracera asiatica Smilax 

scobinicaulis Cassytha filiformis L.  

  
  

5.4-4   
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5  

3

4-5

10-13m 15-25cm

2×3m 70-80%

15-20cm 10%  

  
  

  
  

5.4-5   
 

6  

90
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50-80%

5-7m 8-9m 5-10cm 10-20cm  

  
  

5.4-6   
 

7  

10-15

10-12m 20-25cm

1.5×2.0m 0.7

0.5m  
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5.4-7   
 

8  

8-10

6-8m

15-25cm 0.6-0.7 3×3m

1.0m Clerodendrum 

cyrtophyllum Digitaria ciliaris
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5.4-8   
 

9  

10-15m

 

  
  

  
  

5.4-9   
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10  

 

11  

 

12  

 

  
  

  
  

5.4-10  
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5.4.2.3  

1-2

 

10m 10m

5m 5m 1m 1m

 

5.4-7  (1) 
1 + +  

N 24°30′39.93″  E 113°40′59.27″  
 266m 
  

    (m) (cm) (%)  

 

1   6 3.0 5.0 20 

0.70 

2   4 3.0 5.0 10 
3   3 3.5 7.0 10 
4   2 2.5 5.0 10 
5   2 2.0 5.0 10 
6   2 1.5 5.0 10 
7   2 3.5 6.0 5 
8   4 3.5 15.0 8 
9   2 5.0 10.0 5 

 

1   4 1.2  2 

20% 

2   10 1.0  2 
3   10 1.5  5 
4   2 2.5  5 
5   2 2.0  5 

6   5 0.6  5 

7   2 0.5  2 
8   5 2.0  5 

 

1   20 0.3  15 

40% 

2   10 0.2  8 
3   3 0.2  2 
4   10 -  5 
5   10 -  + 
6   5 0.5  5 
7   5 -  + 
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5.4-8  (2) 
2 + +  

N 24°29′44.08″  E 113°40′2.92″ 300  
 135m 
  

    (m) (cm) (%)  

 

1   6 5.0 6.0 20 

0.70 

2   4 4.0 5.0 10 
3   4 4.5 4.0 10 
4   3 4.0 8.0 10 
5   2 5.0 5.0 10 
6   2 4.0 6.0 5 
7   1 5.0 10.0 8 
8   1 4.0 5.0 5 

 

1   10 1.2  5 

30% 

2   5 1.0  5 

3   5 1.5  5 
4   2 2.0  2 
5   2 2.0  5 
6   1 3.0  2 
7   3 0.6  5 
8   4 0.5  5 
9   3 1.0  5 
10   2 0.6  2 

 

1   40 0.4  30 

40% 

2   3 -  5 
3   15 -  + 
4   10 -  + 
5   5 0.5  5 
6   5 -  + 

 



-  

326 

5.4-9  (3) 
3 + +  

N 24°29′14.77″  E 113°39′36.077″ 300  
 105m 
  

    (m) (cm) (%)  

 

1   6 5.0 7.0 20 

0.70 

2   5 4.5 4.0 10 
3   3 4.0 8.0 10 
4   3 3.0 6.5 10 
5   3 4.0 10.0 10 
6   5 3.5 5.0 10 
7   1 2.0 5.0 8 
8   3 5.5 12.0 5 
9   1 2.5 5.0 5 
10   2 4.5 8.0 8 
11   2 4.0 5.0 5 

 

1   5 1.5  5 

25% 

2   3 2.0  5 
3   1 1.0  2 
4   4 1.0  + 
5   4 0.5  5 
6   2 1.5  8 
7   2 1.0  3 
8   2 3.0  3 
9   3 1.0  5 
10   2 0.6  2 

 

1   30 0.5  20 

20% 

2   10 1.5  5 
3   15 -  5 

4   5 1.0  5 
5   20 0.5  5 
6   5 0.5  5 
7   10 -  + 
8   5 -  + 
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5.4-10  (4) 
4  

N 24°28′45.10″  E 113°38′40.43″ 100  
 77m 
  

    (m) (cm) (%)  

 

1   6 5.0 8.0 20 

0.70 

2   2 4.0 10.0 5 
3   8 4.0 5.0 10 
4   10 10.0 7.0 10 
5   3 3.5 5.0 10 
6   3 4.0 4.0 10 
7   2 4.5 6.0 5 
8   1 4.0 8.0 8 
9   1 3.5 5.0 5 

 

1   5 1.5  5 

30% 

2   3 2.0  5 
3   1 1.0  2 
4   2 1.0  3 
5   4 0.5  5 
6   2 1.0  3 
7   3 1.0  5 
8   2 0.6  2 

 

1   5 0.5  + 

20% 

2   2 0.8  3 
3   5 0.5  5 
4   10 1.5  5 
5   10 0.4  5 
6   5 -  + 
7   5 -  + 
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5.4-11  (5) 
5  

N 24°31′38.91″  E 113°41′13.92″ 300  
 398m 
  

    (m) (cm) (%)  

 

1   3 1.5 5.0 15 

0.60 

2   2 1.2 -- 15 
3   2 1.2 -- 15 
4   3 1.0 -- 12 
5   4 1.0 -- 15 
6   3 1.2 -- 10 
7   2 1.5 -- 10 
8   2 1.0 -- 8 
9   3 0.5 -- 5 

 

1   30 0.4  70 

20% 

2   5 1.0  5 
3   10 -  + 
4   + 0.5  5 
5   + 0.3  5 
6   5 0.3  2 
7   2 -  5 
8   2 -  3 
9   + 0.5  5 
10   30 0.4  + 
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5.4-12  (6) 
6  

N 24°27′15.30″  E 113°38′1.46″ 200  
 130m 
  

    (m) (cm) (%)  
 1   1 4.0 15.0 10  

 

1   10 1.2  20 

50% 

2   5 1.0  5 
3   2 1.2  5 
4   5 1.5  5 
5   2 1.0  4 

6   3 0.8  5 
7   5 0.5  5 
8   1 1.2  5 
9   2 1.5  6 

10   5 0.3  + 
11   2 1.0  5 
12   4 1.5  3 
13   2 1.0  2 

 

1   + 0.4  20 

40% 

2   + 1.5  20 
3   + 0.3  2 
4   + -  + 
5   + 0.3  + 
6   + 0.3  + 
7   5 0.4  5 
8   3 -  + 
9   3 -  + 
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5.4-13  (7) 
7  

N 24°24′58.84″  E 113°34′13.66″ 100  
 98m 
  

    (m) (cm) (%)  

 
1   15 11.0 13.0 60 

0.60 2   2 5.0 16.0 5 

 

1   20 0.4  15 

30% 

2   3 0.3  5 
3   5 0.4  2 
4   20 1.5  10 

5   5 -  + 
6   5 -  + 
7   5 -  + 

 
5.4-14  (8) 

8  
N 24°26′4.81″  E 113°36′0.4″ 50  

 143m 
  

    (m) (cm) (%)  

 1   15 8.0 9.0 60 
0.60 

 

1   30 0.4  30 

50% 

2   3 0.3  5 

3   10 0.4  5 
4   5 -  + 
5   8 -  5 
6   5 -  + 

 
5.4-15  (9) 

9  
N 24°24′44.48″  E 113°33′35.03″ 200  

 78m 
  

    (m) (cm) (%)  

 1   15 2.0  60 
0.60 

 
1   50 0.4  40 

50% 
2   10 1.5  10 
3   8 -  + 
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5.4-16  (10) 
10  

N 24°25′23.02″   E113°34′49.23″ 50  
 163m 
  

    (m) (cm) (%)  

 1   12 4.0 8.0 60 
0.60 

 

1   40 0.4  40 

60% 

2   10 1.0  5 
3   6 0.5  5 
4   4 0.4  2 

5   10 1.5  10 
6   5 -  3 
7   5 -  3 
8   20 -  5 

 
5.4-17  (11) 

11  
N 24°23′36.42″  E 113°30′16.39″  

 42m 
  

    (m) (cm) (%)  

 
1   25 11.0 8.0 60 

0.60 2   2 3.0 16.0 5 

 

1   30 0.4  70 

80% 

2   5 1.0  5 
3   20 0.4  20 
4   10 -  + 
5   30 0.4  + 

 
5.4-18  (12) 

12  
N 24°19′35.33″  E 113°23′56.25″ 200  

 45m 
  

    (m) (cm) (%)  
 1   30 1.2  60  

 

1   + 0.4  + 

10% 
2   + 1.0  + 
3   + -  + 
4   + 0.4  + 

 

H Shannon-Winner’s E Pielou
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�

�
 

H  

      ni i  

      N  

�  

E  

      Hmax Hmax=log2T 

      T  

H H

H 1.5 3.5 E

0 1 E  

5.4-19

 

5.4-19   

 
H E 

   
 

   
 

+ +  2.61 2.57 2.58 7.76 0.56 0.49 0.43 1.48 
+ +  2.77 3.05 2.02 7.84 0.61 0.59 0.32 1.52 
+ +  2.89 2.87 2.07 7.84 0.60 0.63 0.34 1.56 

 2.77 2.86 2.66 8.29 0.54 0.64 0.49 1.67 
 / 3.12 2.87 5.99 / 0.72 0.50 1.22 
 0.18 2.44 1.94 4.55 / 0.49 0.29 0.79 

 0.52 / 2.42 2.94 0.13 / 0.40 0.53 
 0.16 / 2.12 2.28 / / 0.36 0.36 

 0.22 / 1.10 1.32 / / 0.18 0.18 
 0.88 / 2.52 3.39 / / 0.38 0.38 

 0.38 / 1.71 2.09 0.08 / 0.27 0.35 
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5.4.2.4  

1  

72 152

4 7 2 5 66 140

 

2  

56

21

Cibotium barometz Gymnosphaera podophylla Brainea insignis

Cycas revoluta Fokienia hodginsii Manglietia pachyphylla

Cinnamomum camphora. Phoebe bournei Aquilaria sinensis

Erythrophleum fordii Zenia insignis Semiliquidambar 

cathayensis Castanopsis conicinna Mussaenda anomala

Gmelina hainanensis  

26
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5.4-21   
   

 

 Pinus massoniana Lamb  

 Saplum discolor (Champ. ex Benth.) Muell.-Arg.  

 C.Parthenoxylon  

 Machilus velutina Champ. ex Benth.  

 Diospyros kaki Thunb.  

 Canarium album  

 Engelhardtia roxburghiana Wall.  

 Actinodaphne pilosa (Lour.)Merr.  

 Eriobotrya japonica (Thunb.) Lindl.  

 Vernicia montana Lour.  

 Liquidambar formosana Hance  

 Castanopsis fissa (Champ. ex Benth.) Rehd. & E. H. Wils.  

 Phyllostachys heterocycla(Carr.)  

 Bambusa textilis McClure  

 Castanopsis hystrix Hook. f. & Thomson ex A. DC.  

 Manglietia pachyphylla Hung T. Chang  

 Cinnamomum camphora (L.) J.Presl  

 Phoebe bournei (Hemsl.) Yang  

 Aquilaria sinensis (Lour.) Spreng.  

 Erythrophleum fordii Oliv.  

 Zenia insignis Chun  

 Castanopsis concinna (Champ. ex Benth.) A. DC.  

 Pterospermum heterophyllum Hance  

 Fokienia hodginsii (Dunn) A. Henry & H. H. Thomas  

 Lasianthus hirsutus (Roxb.) Merr.  

 Cinnamomum burmanni Nees et T.Nees Blume  

 Clausena dunniana Levl.  

 Ardisia quinquegona Bl.  

 Sterculia lanceolata Cav.  

 Celtis sinensis  

 Choerospondias axillaris (Roxb.)Burtt  

 Schima superba Gardn. et Champ.  

 Acacia confusa  Merr.  

 Elaeocarpus decipiens Hemsl.  

 Cryptocarya chinensis (Hance) Hemsl.  

 Castanopsis chinensis (Spreng.) Hance  

 Adenantherapavonlna  
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 Syzygium jambos (Linn.) Alston  

 Michelia macclurei Dandy  

 Litseaglutinosa(Lour.)C.B.Rob.  

 Cratoxylum cochinchinense (Lour.) Blume  

 Rhus chinensis Mill.  

 Melia azedarach Linn.  

 Cunninghamialanceolata Lamb. Hook  

 pinus elliottii  

 Ficus hirta Vahl  

 Eucalyptus  

 

 Eurya nitida Korthals  

 Lasianthus curtisii King & Gamble  

 Breynia fruticosa (Linn.) Hook. f.  

 Brainea insignis  

 Cycas revoluta  

 Helictercs angustifolia L.  

 Alchornea trewioides (Benth.) Müll. Arg.  

 Eurya chinensis R. Br  

 Mallotus philippensis  

 Eurya groffii Merr  

 Psychotria  

 Diplospora dubia (Lindl.) Masam  

 Aporosa dioica  

 Phyllanthus emblica L.  

 Lantana camara L.  

 Ilex asprella  

 Citrus reticulata Blanco.  

 Litsea monopetala (Roxb.) Pers.  

 Sapium rotundifolium Hemsl.  

 Pterolobium punctatum Hemsl.  

 Litsea cubeba  

 Scheffleraoctophylla(Lour.)Harms  

 Indocalamus tessellatus (munro) Keng f.  

 Mallotusapelta Lour. Muell.-Arg  

 Desmos chinensis Lour.  

 Osmanthus matsumuranus Hayata  

 Euodia lepta (Spreng.)Merr  

 Sageretia thea (Osbeck)Johnst  

 Litsea rotundifolia var. oblongifolia  

 Homalium cochinchinensis (Lour.) Druce (Cochinchina Homalium)  

 Glochidion eriocarpum Champ. ex Benth  
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 Glochidion puberum (Linn.)Hutch  

 Alchornea trewioides (Benth.) Muell.-Arg  

 Fructus melastomatis candidi  

 Rhus chinensis Mill  

 Styrax suberifolius Hook. et Arn.  

 Rhodomyrtus tomentosa  

 Baeckea frutescens L  

 Toxicodendron succedaneum (Linn.) O. Kuntze  

 Rhaphiolepis indica Lindl  

 I.longiauritus Hand.-Mazz  

 Clerodendrum cyrtophyllum Turcz.  

 Vaccinium bracteatum  

 

 Woodwardia prolifera  

 Adiantum flabellulatum L. Sp.  

 Lindsaea orbiculata  

 Osmunda vachellii Hook.  

 Phyllanthus urinaria L.  

 Ixora chinensis Lam.  

 Lophatherum gracile Bongn  

 Sarcandra glabra (Thunb.) Nakai  

 Nephrolepiscordifolia(L.)Presl  

 Cassytha filiformis L.  

 Smilax scobinicaulis C.H. Wright  

 Millettia dielsiana  

 Rourea Microphylia Planch  

 Eriachne pallescens R. Br.  

 Cymbopogon goeringii (Steud.) A. Camus  

 Ischaemum indicum (Houtt.) Merr.  

 Cyrtococcum patens Linn.  A. Camus. C. radicans  

 Lygodium japonicum(Thunb.)Sw.  

 Jasminum elongatum (Bergius) Willd.  

 Paspalum thunbergii Kunth ex Steud.  

 Waltheria indica L.  

 Wikstroemia indica (Linn.) C. A. Mey  

 sids alnifolia  

 Vitex rotundifolia  

 Cactaceae  

 Pandanus tectorius Parkinson  

 Bidens pilosa L. var. radiata Sch.-Bip.  

 Digitaria ciliaris (Retz.) Koeler  

 Abrus cantoniensis Hance  
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 Oryza sativa  

 Nepenthes sp.  

 Dicranopteris dichotoma (Thunb.) bernh  

 Miscanthus floridulu (Labnll.)Warb  

 Blechnum orientale Linn  

 Pteris multifida Poir  

 Rourea microphylia Planch  

 Herba Stephaniae Longae Stephania longa Lour  

 SmilaxchinaL.  

 Smilax glabra Roxb.  

 Celastrus hindsii Benth  

 Calamus platyacanthoides Merr.  

 Rubus hanceanus Kuntze  

 Gnetum montanum Markgr.  

 Dianella ensifolia(L.)DC  

 Crytomium balansae (chr) C Chr fcdenatum Ching  

 Polygonum chinense L   

 Mirrostegiutn roagans; Eo:  

 Rmbelia vestita Rexb.  

 Morinda parvifolia Bartl. ex DC  

 Mussaenda pubescens Ait. f  

 Mussaenda anomala  

 Lonicera Japonica  

 G. tristis Nees  

 Clerodendrumfortunatum  

 Setaria viridis(L.) Beauv.[Panicum viride L.]  

 Eleusine indica (Linn.) Gaertn  

 Conyza bonariensis (L.) Cronq  

 Gynura crepidioides Benth  

 Ageratum conyzoides L  

 Pueraria lobata  

 Tetracera asiatica (Lour.) Hoogland  

 Paederia scandens (Lour.) Merr.  
 

5.4.2.5  

1  

4
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5.4.3  

 

5.4.3.1  

Ctenopharyngodon 

idellus Silurus Parabramis pekinensis Siniperca chuatsi

Carassius auratu Hypophthalmichthys molitrix (Cyprinus carpio)

piceus  

5.4.3.2  

 

8 1 4 6

Bufo melanostictus Polypedates megacephalus

Fejervarya multistriata Kaloula pulchra pulchra

 

8

2

25% 6 75% 2

6

5

 

8

“ ”
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5.4-23   

   
 

 
 

  

 
Bufonidae 

 
Bufo melanostictus  
(Schneider, 1799) 

 — —  

 
Ranidae 

 
Fejervarya multistriata 

 (Hallowell, 1860) 
 — — — 

 
 

Rana.guentheri (Boulenger, 
1882) 

 — —  

 
Rhacophoridae 

 
Polypedates megacephalus 

(Hallowell, 1860) 
 — —  

 
 

P. dennysii (Blandord, 1881) 
 — —  

 
Microhylidae 

  
Microhyla.ornata  

(Dumeril and Bibron, 1841) 
 — — — 

 
 M. pulchra (Hallowell, 1861) 

 — —  

 
Kaloula pulchra pulchra  

(Gray, 1831) 
 —   

 

   

5.4-11   

5.4.3.3  

13 2 6 12 6 7
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5.4-24   

   

 

 
 

  
 

Agamidae 
 Calotes versicolo  —   

 
Gekkonidae 

 Hemidactylus bowringii  — —  

 
Scincidae 

 Eumeces chinensis  — —  

 Lygosoma indicum 
 

 
— —  

Scincella reevesii  —   

 
Lacertidae 

 
 Takudromus sexlineatus meridionalis 

 — —  

 
Colubridae 

 
Pareas margaritophorus  —   

 
Rhabdophis subminiatus helleri  —   

 Natrix piscater  — —  

 
 Oligodon  formosanus 

 — —  

 Pryas korros  — —  

 
Viperidae 

 
 Trimeresurus albolabris 

 —   

 T. stejnegeri  — — — 

 

13

1 12

6 50%

6 50%   

8

“ ”  

5.4.3.4  

49 8 24 37 32

65.31% 14 28.58% 3 6.12%

35 71.43%
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5.4-25   

 
       

 
 
  

 
  

 
  

I CICONIIFORMES        

  Ardeidae        

1  Ardeola bacchus Bonaparte   R ○ ○ ○ o 

2  Egretta garzetta Linnaeus   R ○ ○ ○ o 

II FALCONIFORMES        

  Accipitredae        

3  Buteo buteo Linnaeus*   W ○ ○ ○ p 

4  Milvus migrans lineatus   W ○ ○ ○ p 

  Falconidae        

5  Falco tinnunculus Linnaeus*   W ○ ○ ○ w 

III COLUMBIFORMES        

  Columbidae        

6  S. chnensis Scopoli   R ○ ○ ○ o 

IV CUCULIFORMES        

  Cuculidae        

7  Cuculus merulinus Scopoli   S ○ ○  o 

8  Eudynamys scolopacea Linnaeus  × R ○ ○ ○ o 

9  Centropus sinensis Stephens   R ○ ○  o 

10 C. toulou P.L.S.Muller   R ○ ○  o 

V STRIGIFORMES        

  Strigidae        

11 Glaucidium cuculoides Vigors*   R ○ ○ ○ o 

VI APODIFORMES        

  Apodidae        

12  Apus affinis J.E.Gray   R ○ ○  w 

VII CORACIIFORMES        

  Alcedinidae        

13  Alcedo atthis Linnaeus   R ○ ○ ○ w 

  Hpupidae        

14  Upupa epops Linnaeus   R ○ ○ ○ w 

VIII PASSERIFORMES        

  Hirundinidae        

15  Hirundo rustica Linnaeus   S ○ ○ ○ w 

  Motacillidae        

16  Motacilla cinerea Tunstall   W ○ ○ ○ w 

17  M. alba Linnaeus   R ○ ○ ○ w 

18  Anthus hodgsoni Richmond  × W ○ ○ ○ w 

  Pycnonotidae        

19  Pycnonotus jocosus Linnaeus   R ○ ○  o 

20  P. sinensis Gmelin   R ○ ○ ○ o 

21  P. aurigaster Vieillot  × R ○ ○  o 

  Laniidae        

22  Lanius cristatus Linnaeus   W ○ ○ ○ w 
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23  L. schach Linnaeus  × R ○ ○ ○ o 

  Dicruridae        

24  Dicrurus macrocercus Vieillot  × S ○ ○ ○ o 

  Sturnidae        

25  Sturnus sericeus Gmelin  × W ○ ○ ○ o 

26  S. nigricollis Paykull  × R ○   o 

27  Acridotheres cristatellus Linnaeus   R ○ ○ ○ o 

  Corvidae        

28  Pica pica Linnaeus   R ○ ○ ○ w 

29  Corvus macrorhynchos Wagler  × R ○ ○ ○ w 

  Turdidae        

30 Tarsiger cyanurus Pallas   W ○ ○ ○ p 

31 Copsychus saularis Linnaeus  × R ○ ○  o 

32 Phoenicurus auroreus Pallas  × W ○ ○ ○ p 

33   Saxicola torquata Linnaeus   W ○ ○ ○ w 

34  Turdus merula Linnaeus   W ○ ○ ○ w 

  Timallidae        

35  Garrulax perspicillatus Gmelin  × R ○ ○ ○ o 

36  G. pectoralis Gould   R ○ ○ ○ o 

37  G. canorus Linnaeus  × R ○ ○ ○ o 

  Sylviidae        

38  Phylloscopus inornatus Blyth  × W ○ ○ ○ p 

39  P. proregulus Blyth   W ○ ○ ○ p 

40  Prinia subflava Gmelin  × R ○ ○  o 

41  P. flaviventris Delessert  × R ○   o 

  Paridae        

42  Parus major Linnaeus  × R ○ ○ ○ w 

  Dicaeidae        

43  Dicaeum ignipectus Blyth   R ○ ○  o 

44 Aethopyga christinae 
Swinhoe 

  R ○ ○  o 

  Zosteropidae        

45  Zosterops japonica 
Temminck  

  R ○ ○ ○ o 

  Ploceidae        

46  Passer mintanus Linnaeus  × R ○ ○ ○ p 

47  Lonchura striata Linnaeus   R ○ ○ ○ o 

48  L. punctulata Linnaeus  × R ○ ○  o 

  Fringillidae        

49  Emberiza spodocephala Pallas  × W ○ ○ ○ p 

× R W S P * V o
p w  

 
49 27 55.10%

7 14.29% 15 30.61%
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4 2  
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5.4-12   
 

5.4.3.5  

4 3 3 4

Suncus murinus Pipistrellus abramus

Mus musculus Rattus norvegicus 4

 

“ ”  

5.4.3.6  

74 8 1 4

6 13 2 6 12 49 8 24 37

4 3 3 3  

II
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6

4 2  

“ ” “

” 54 8

8

37

 

23  

5.4.4  

5.4.4.1  

1km

500m 62.98%

25.06% 7.59%

5.4-26 2  

5.4-26   
   

 ha  %    ha  %  
 1560.62 34.71  

 2831.55 62.98 
 445.58 9.91  
 116.25 2.59  

 463.31 10.30  
 245.79 5.47  
 341.16 7.59   341.16  7.59  

 228.88 2.64  
  163.86 3.64 

 44.98 1.00  
 4.53 0.10   4.53  0.10 
 863.01 19.19  

 1126.93 25.06 
 263.92 5.87  
 1.29 0.03   1.29 0.03  
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5.4.4.2  

Fragstat 4.2 5.4-27 7

PLAND%

25% PD

PD

LPI

AREA_MN

LSI

 

5.4-27  
 PLAND% PD LPI LSI AREA_MN 

      

      

      

      

      

      

 

5.4.4.3  

80% 26.60% 60~80%

50.47% 60% 15.93% 5.4-28

4  

5.4-28   
 ha  %  

0~20% 62.51 1.39 

20~40% 150.57 3.35  

40~60% 503.10  11.19 

60~80% 2584.83  57.47 

80~100% 1196.37 26.60  

 4496.18 100 
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5.4.4.4  

3 5.4-29 5

85.01%

58.28% 26.73%

14.99%  

5.4-29   
 ha  %  

66 673.78 14.99  

66≤ 70 1201.83  26.73 

≥70 2620.57 58.28  

 4496.18  100 

 

5.4.5  

12 12

14 + +

+ + + +

72 152 4 7 2 5

66 140 26 Cinnamomum camphora

Heteropanax fragrans Ehretia thyrsiflora Dimocarpus longan

Liquidambar formosana Celtis sinensis Ficus microcarpa Ficus 

concinna Osmanthus fragrans

 

74 8 1 4 6

13 2 6 12 49 8 24 37

4 3 3 3 II 5

3

2  
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6.1  

6.1.1  

1  

 

 

150m TSP 6.39 (

) 50m 4.04 

0.479mg/m3 6.1-1  

6.1-1  TSP (mg/m3) 

  
(m)   

( ) 20 50 100 150 200 250 

  1.303 0.722 0.402 0.311 0.27 0.21 
0.204 

(  )  0.824 0.426 0.235 0.221 0.215 0.206 

 

500m

3  
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100m

TSP 0.45 mg/m3 200m TSP  

200m

6.1-2  

6.1-2  200m  
   m   

 
 S 8.2 250 

 E 119 400 

 
2  

SO2

NOx

100m 

 

3  

PM10

 

4  
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6.1.2  

6.1.2.1  

1  

 

 

2  

SS

 

3  

18km

0.507 104m3 70mg/L

III

II

 

6.1.2.2  

1  

1 1100m

 

  

  

 ( )  
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2  

16 800m 26

1500m  

 

( )  

 

 

( )

 

3  

III

 

 

6.1.3  

6.1.3.1  

A  

LA(r) LA(r0) (Ader Abar Aatam Aexc) 

 

LA(r) r A  

LA(r0) r0 A  
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Ader A

Ader 20lg(r/r0)  

Abar A

 

Aatam A
100

r�
�
�

atamA �

100m

r�

r� 200m Aatam  

Aexc A

 

50 m  

3 m  

Aexc 5lg(r/r0)  

 

LA(r) LA(r0) Ader Aexc LA(r0) 25lg(r/r0) 

Ader 20lg(r/r0) Aexc=5lg(r/r0) 

A  

 

Leqi i  

A

 


 �21 1.01.0 1010lg10 LL
ptL ��

 

 

Lpt  

)10lg(10
1

1.0

�

n

i

LeqiLeq
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L1  

L2  

6.1.3.2  

GB 12523-2011  

6.1.3.3  

1  

6.1-

3 6.1-4  

6.1-3   

 
 

6.1-4   

 
 

50m 

64dB A 100m 58dB A 200m 

52dB A 20m 

67.3dB A 50m 59.3dB A 100m 

53.3dB A  

50m 

GB12523-2011  

50m 
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2  

6.1-5 6.1-6  

6.1-5  dB(A)  

 
 

6.1-6   

 
 

50m 

66dB A 100m 60dB A 200m 

54dB A 50m 

69.3dB A 100m 63.3dB A 200m 

57.3dB A  

150m 

GB12523-2011  

 

3  

6.1-7 6.1-8  
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6.1-7  dB(A)  

  
m  

5 10 20 50 100 150 200 

1  76 70 64 56 50 46.5 44 

2   76 70 64 56 50 46.5 44 

3  88 80 74 66 60 56.5 54 

4    88 80 74 66 60 56.5 54 

5  73 67 61 53 47 43.5 41 

6  73 67 61 53 47 43.5 41 

7  88 80 74 66 60 56.5 54 

8  73 67 61 53 47 43.5 41 

9   81 75 69 61 55 51.5 49 

10  73 67 61 53 47 43.5 41 

11  84 78 72 64 58 54.5 52 

12    76 70 64 56 50 46.5 44 

13  73 67 61 53 47 43.5 41 

14  73 67 61 53 47 43.5 41 

15  76 70 64 56 50 46.5 44 

16  67 61 55 47 41 37.5 35 

 
6.1-8   

m  5 10 20 50 100 150 200 

dB(A)  91.3 85.3 79.3 71.3 65.3 61.8 59.3 

 
200m 

GB12523-2011

 

6.1-9  200m  
   m   

 
 S 8.2 250 

 E 119 400 

 

6.1.4  
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1  

 

 

2  

 

1.2

 

6.1.5  

1  

9.2t  

2  

54.81 m3 40.93 m3

13.88 m3 11.74 m3

2.14 m3 86.75t

t 1728 m3  

3  

175.2t
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4  

 

6.2  

6.2.1  

HJ2.2-2018

 

6.2-1   

  
    

 
 

/ t/a    
/(mg/m3) 

1     DB44/27-2001 4.0  

2     DB44/27-2001 4.0  

3     DB44/27-2001 4.0  

   

 
6.2-2   

    / t/a  

1     

2   
 

 0.020  

 / / / / 0.020 

 
0.020 t/a

 

HJ2.2-2018

100%

PM2.5

 

6.2-3  
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6.2-3   
  

 

 □ □  

 =50km□  5 50km□ =5 km□ 

 

SO2+NOx 
 

≥ 2000t/a□ 500 ~ 2000t/a□ 500 t/a  

 
 SO2 NO2 PM10 PM2.5 CO O3  

  
 PM2.5□ 
 PM2.5  

 
     D    

 

 □  
□ 

 2018  

 
□  

 

 □  

 
 

 
  

 □ 
□ 

□ 
□ □ 

 
 

 AERMOD□ ADMS□ 
AUSTAL2000 

□ 
EDMS/AEDT 

□ 
CALPUFF 

□ 
□ 

□ 

 ≥ 50km□  5 50km □  = 5 km□ 

  
 PM2.5□ 
 PM2.5□ 

 
C ≤100%□ C 100% □ 

 

 C ≤10%□ C 10% □ 

 C ≤30%□ C 30% □ 

 
1h  

 

 
h 

≤100% □ 100%□ 

 

C  □ C  □ 

 
k ≤-20% □ k -20% □ 

 

  
 □ 
 □ 

 

 
   

 

               □ 

 
          m 

 
SO2: t/a NOx: t/a : t/a VOCs: 0.02 t/a 

“□”  “√” “    ”  
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6.2.2  

2  

 

6.2.3  

6.2.3.1  

( )

 

6.2-4   
   (dB(A))    

1   70 80  

 2   65 70  

3   75 85  

4   90 105   

 

6.2.3.2  

r A LA r  

LA(r)=LAref(r0)-20lg(r/r0) 

LAref(r0) r0 A  

6.2.3.3  

1  

  

6.2-5  
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6.2-5  (dB(A)) 
       

 43.4 38.8 36.8 41.5 

 

(GB 12348-2008)2  

  

200m S 8.2m

 

2  

100dB(A) (1 2 / ) ( )

6.2-9  

6.2-9  (dB(A)) 

    
  

10m  50m  80m  100m  150m  200m 
  100 80 66 62 60 56.5 54 

 
6.2-9 100m 

(GB 12348-2008)  “4.1.3 

15 dB(A)”  ( 60dB(A))

100m 

 

 

6.2.4  

6.2.4.1  



-  
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6.2.4.2  

 

 

 

6.2.4.3  

2

 

6.2.5  

 

 

 

 



-  

378 

6.3  

6.3.1  

6.3.1.1  

 

1  

 

 

2  

26 Cinnamomum camphora

Heteropanax fragrans Ehretia thyrsiflora Dimocarpus longan

Liquidambar formosana Celtis sinensis Ficus microcarpa Ficus concinna

Osmanthus fragrans

 

3  

 

6.3-1  



-  
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6.3-1   

                
 1.61 1.55 0.03 0 0 0 0 0.03 

 79.63 21.45 3.05 36.65 8.14 6.9 3.38 0.12 

 81.24 23 3.08 36.65 8.14 6.9 3.38 0.15 

 
60 /

45 / 104.63 / 3.8 /

 

4774.91

4611.39 163.52

6.3-2  

6.3-2   

                
 163.52  162.17  1.35 0 0 0 0 0 

 4611.39  2244.21  137.25 2199 30.93  0 0 0 

 4774.91  2406.38  138.60  2199  30.93  0 0 0 

 
 

 

36.65

11 / ·

403.15 18.3% 5  

32.64

2.6 / ·

2 169.73 7.04%  

6.3.1.2  



-  

380 

 

6.5 ”  

6.3.1.3  

1  

 

2  

 

  

 

 

  



-  
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6.3.1.4  

 

1

 

2

15 25cm 20 40cm

40cm

 



-  
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3

 

4

 

30% 40% 30% 50% 43%

40% 43%

 

5

79.63hm2 21.45 hm2 3.05 hm2 36.65 hm2

 

6

 

7

20m

 



-  
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6.3.1.5  

16m

 

 

1

 

2

 

6.3.1.6  

 

 

6.3.2  

1  

20 

 

 



-  

384 

2  

 

94.7%

 

6.3.3  

6.3.3.1  

 

36.65

3.05 6.9 5.2

198.95

188.33

94.7%

6.3-3  

6.3-3   

  
(hm2) 

/ 
·  

 
/  

(  
/ ) 

(  
/ )  

 3.05 8.7 26.54 0.4 10.62  

 36.65 45 1649.25 0.1 164.93  

 5.2 9 46.8 0.5 23.4  

 44.9    198.95  

 
16m 



-  

385 

 

10 15 

1 

 

 

16m

 

6.3.3.2  

1.61hm2 0.03 hm2 1.55 

hm2

 

0.114

/

6.3-4  

6.3-4   

  
(hm2) 

/ 
·  

 
/  

(  
/ ) 

(  
/ )  

 0.03 9.5 0.285 0.4 0.114  

 0.1    0.114  

 

6.4  

932m 3km  



-  

386 

 

6.5  

6.5.1  

6.5.1.1  

 

104.03t/hm2 19.24 t/ hm2·a

65.80 t/hm2 12.38 t/ hm2·a

 

14.4hm2 1%

0.3

 

6.5.1.2  

1  



-  
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14.4hm2

1%

 

2  

371 115 266

54 24 40 6 3 5 311

88 221  

 

2.26 2.26  

3  

 

6.5.1.3  

1  

19

1



-  

388 

 

2  

44

7 1

 

 

7 1  

1000m

2000

 



-  

389 

3  

 

 

14

 

 

4  

 

3

 

 



-  

390 

5  

 

8 II

 

6.5.1.4  

 

 

 

6.5.1.5  



-  
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5m

5m  

 

6.5.1.6  

 

6.5.1.7  

S347 110kV 220KV

 

6.5.1.8  

1  

 

 

2  



-  
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14.4hm2, 1%

0.3

  

50 6.5-1  

6.5-1  

  
 

100  
  

D1  
 50 0.55 27.5 

D2  
 50 0.45 22.5 

  1 50 

 

6.5.2  

YBYD370-YBYD371 507m

7.7km 3.3km

 



-  

393 

  

7.1  

 

/  

7.1.1  

(GB50183-2015)

B 

7.1-1 7.1-2  

 

  
          

CH4  C2H6 C3H8 C4H10 I-C4H10  C5-C11 

( kg/Nm3)  0.72 1.36 2.01 2.71 2.71 3.45 

%(v)  5 2.9 2.1 1.8 1.8 1.4 

%(v)  15 13 9.5 8.4 8.4 8.3 

(  )  645 530 510 490 /  /  

( )  1830 2020 2043 2057 2057 /  

 1 m3 (m3)  9.54 16.7 23.9 31.02 31.02 38.18 

(m/s)  0.67 0.86 0.82 0.82 /  /  

 
 

  -79.48  kJ/kmol  884768.6 

 bar  46.7 LFL(%V/V)  4.56 

  -162.81 UFL(%V/V)  19.13 

   -178.9  kg/kmol  16.98 

 kW/m 2  200.28  kg/m3·s  0.13 

%(v)  
  15   1.8 

  5    2.1  

 kg/m 3 0.73(  1atm  20 )  

 



-  

394 

 

1  

 

2  

( )  5 15(%V/V)

 

3  

 25%

30%  

4  

 

5  

 

6  

 

7.1-3~ 7.1-5  



-  

395 

7.1-3   
 21007 

CAS  74-82-8 

  

 methane Marsh gas 

      

 CH4   

 16.04  53.32kPa/-168.8℃  -188℃ 

     -182.5℃ -161.5℃  ,  

     
( =1)0.42(-164℃)

( =1)0.55 
  

 4( )  
 

 

 
   
   

25%-30%
 

 
  

25 30%
 

  42% ×60 42% ×60
 

  

 
  ( )  

  

 
( )  

20 ( ) 

 
  300mg/m3 

    

 

 
  

 
 

  
( )  
   
   
   
  

 
 

   
  

 
 

 

 



-  

396 

7.1-4   
 21009 

CAS  74-84-0 

  

 ethane 

      

 C2H6 CH3CH3  ,  

 30.07  53.32kPa/-99.7℃   <-50℃ 

     -183.3℃ -88.6℃  
 

     
( =1)0.45
( =1)1.04 

  

 4( )  
 

 

 
   
  6%

40%  
 

   
  61.36mg/m3  
  11.5g/m3,1  
  

 
  ( )  

  

 ( )  

 
  300mg/m3 

    

 

 
 

 
 

 
( )  
  
  
   
  

 
 

 
 

 
 

 



-  

397 

7.1-5   
 21011 

CAS  74-98-6 

  

 propane 

      

 C3H8 CH3CH2CH3  ,  

 44.1  53.32kPa/-55.6℃   -104℃ 

     -187.6℃ -42.1℃  ,  

     
( =1)0.58/-44.5℃ 

( =1)1.56 
  

 4( )   

 

 
   
  1% 10%

 
 

   
LD505800mg/kg( ) 20000mg/kg( ) 

3950μg 395mg
 

200mmol/  

 
( )  

  

 
(NIOSH ) 

( )  

 
  300mg/m3 

    

 

 
  

/

 
 

  
( )  
   
   
   
  

 
 

  
 

  

 

 



-  

398 

7.1.2  

 

1  

 

 

2  

 

 

7.1.3  

CO 

 



-  
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7.1.4  

 

7.1.5  

 

7.1-6   

         

1 
  

     /  

2 
   

CO 
 

   /  

 

7.1.6  

GB32167-2015 6.1.2

 

7.1.6.1  

1 7.1-7  

7.1-7   
   

 

a GB50251   

b   

c 762mm 6.9MPa

7.1-1  
 

d 273mm 1.6MPa

7.1-1  
 

e 200m   

f 200m
 

 

 
2 200m  

3  



-  

400 

7.1.6.2  

 

a

 

b 50 30

 

5

7.1-1  

pdr 2099.0�                                            7.1-1  

 

d mm  

p MAOP MPa  

r m  

7.1.6.3  

r=183.2m  

 



-  
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7.2  

7.2.1  

7.2.1.1  

 

1982 6

(EGIG) EGIG 

17 14.3 104km(

1.5MPa. DN 100mm )

 

(1)  

2015 2 EGIG 9th EGIG report 1970 2013 44 

1970 2013 

1309 7.2-1  

 
7.2-1  1970-2013 (EGIG) 

 



-  
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EGIG 1970 2013 44 1970 2007 38 

40 30 20 10 2009 2013 5 

7.2-1 0.33/1000km a 1970-2010 

0.35/1000km a 2009-2013 0.16/1000km a  

1970 2013 2009 2013 

7.2-2  

7.2-1   
      (km a)  (1000km a)  

1970-2007  38 1173 3.15 106  0.372 

1970-2010  41 1249 3.55 106  0.351 

1970-2013  44 1309 3.98 106  0.329 

1974-2013  40 1179 3.84 106  0.307 

1984-2013  30 805 3.24 106  0.249 

1994-2013  20 426 2.40 106  0.177 

2004-2013  10 209 1.33 106  0.157 

2009-2013  5 110 0.70 106  0.158 

 

 
7.2-2  1970-2013 2009-2013 (EGIG) 

 
7.2-2 1970-2013 5 

0.87/1000km a(1970 ) 0.33/1000km a(2013 )

5 0.86/1000km a 0.16/1000km a

 



-  

403 

(2)  

35% 24%

16% 4 6 7.2-3

 

 
7.2-3  2004 -2013  

 
7.2-4  

 
7.2-4   

 
 



-  

404 

  

35%

1970-2013 

0.16/1000km a EGIG 

7.2-5 7.2-7 

 

 
7.2-5  1970 -2013  

 

 
7.2-6  1970 2013  

 



-  

405 

 
7.2-7  1970 2013  

 
EGIG 

7.2-8 7.2-10 

 

 
7.2-8  1970 -2013  

 



-  

406 

7.2-9  1970 -2013  
 

 

 
7.2-10  1970 -2013  

 
 

7.2-5 7.2-10



-  

407 

 

  

EGIG 

24% 7.2-11 7.2-

13

 

 
7.2-11  1970 -2013  

 
 

 
7.2-12  1970 -2013  

 
 



-  

408 

 
7.2-13  1970 -2013  

 
 

EGIG 

7.2-14 7.2-16 

 

 
7.2-14  1970 -2013  

 
 



-  

409 

 
7.2-15  1970 -2013  

 
 

 
7.2-16  1970 -2013  

 
 

/

1 1954

PE 

 



-  

410 

 
7.2-17  1970 -2013  

 
7.2-17 EGIG 

7.2-2  

7.2-2   
  (%)  

  84 

  12 

  4 

 
  

EGIG (2004 -2013 )

16% EGIG 1954 

( 7.2-18) 1963 

 



-  

411 

 
7.2-18  1970 -2013  

 
 



-  

412 

 

OPS(Office of Pipeline Safety)

 

7.2-3 1991-2015  

7.2-3   

1991 285295 459125 59 0 11 $11,054,638  4.06 10-7  

1992 283071 455546 50 3 14 $10,020,965  7.46 10-7  

1993 285043 458720 81 1 16 $17,582,268  4.58 10-7  

1994 293438 472230 52 0 15 $41,386,306  6.11 10-7  

1995 288846 464840 41 0 7 $6,818,250  3.67 10-7  

1996 285338 459194 62 1 5 $10,947,086  2.11 10-7  

1997 287745 463068 58 1 5 $10,056,885  2.23 10-7  

1998 295606 475719 72 1 11 $34,165,324  3.50 10-7  

1999 290097 466853 42 2 8 $16,526,834  5.10 10-7  

2000 293716 472677 65 15 16 $15,206,371  1.01 10-7  

2001 284914 458512 67 2 5 $12,095,165  2.28 10-7  

2002 297186 478261 57 1 4 $15,878,905  1.83 10-7  

2003 295523 475585 81 1 8 $45,406,172  2.34 10-7  

2004 296953 477886 83 0 2 $10,573,343  5.04 10-8  

2005 294783 474394 106 0 5 $190,703,949  9.94 10-8  

2006 293718 472680 107 3 3 $31,024,319  1.19 10-7  

2007 294938 474644 87 2 7 $43,589,848  2.18 10-7  

2008 297268 478393 94 0 5 $111,992,088  1.11 10-7  

2009 298842 480926 92 0 11 $43,988,350  2.49 10-7  

2010 299358 481770 107 10 61 $591,011,499  1.38 10-6  

2011 299729 482367 118 0 1 $116,643,232  1.76 10-8  

2012 298571 480503 104 0 7 $53,504,535  1.40 10-7  

2013 298336 480125 106 0 2 $48,412,595  3.93 10-8  

2014 297909 479438 132 1 1 $47,858,707  3.16 10-8  

2015 297424 478658 143 6 14 $48,732,502  2.92 10-7 

  293346 472085 82.6 2 9.8 $63,407,205  3.31 10-7  

 
1991 2015 25 

2066 82.6 1.75 10-4 /(km a)

3.31 10-7/( ·km·a)  



-  

413 

 

80 

-

7.2-4 1981 1990 

7.2-5  

7.2-4  1981 1990  

   
  

  
 
  

 
  

 
  

 
  

 
  

 
  

 
   

 
  

1981 88 36 3 15 14 7 11 1 /  1 

1982 55 22 3 9 6 5 5 1  /  4 

1983 76 39 4 8 10 3 7 /  1 4 

1984 87 28 12 9 9 13 9 /  3 4 

1985 96 34 5 14 16 13 7 3 2 2 

1986 82 21 10 16 10 8 10 2 2 3 

1987 93 22 9 26 7 12 6 2 4 5 

1988 54 17 4 7 9 4 4 2 3 4 

1989 67 11 2 17 10 10 4 5 3 5 

1990 54 18 / 6 9 6 2 1 4 8 

 
7.2-5  1981 1990  

    (%)  

  300 39.9 

   -300 -33 

  0 -6.9 

  0 16.9 

  0 13.3 

  0 10.8 

  82 10.9 

   -82 -8.6 

  -17 -2.3 

  -17 2.9 

  40 5.3 

  752 100 

 
1981 1990 10 752 

0.46 10-3 /(km a)

39.9%( 33.0%



-  

414 

6.9%) 16.9% 13.3% 10.8% 8.6%

2.9% 2.3% 5.3%

7.2-19  

 
7.2-19   

 
80 

40% (1986 

1990 ) 114 (1981 

1985 ) 186 1/3 

80 

1220mm 1420mm 

(X70)

 

7.2-6

1985 1992  

 

 



-  

415 

7.2-6  1985 1992  

    
( mm)  

1420 1220 1020 820  

1985 103 5 25 29 44 

1986 77 6 15 19 37 

1987 95 5 10 27 53 

1988 47 7 6 8 26 

1989 69 5 7 21 36 

1990 43 7 10 13 13 

1991 42 4 14 15 9 

1992 21 3 3 5 10 

  497 1462 1310 1157 228 

(%)  8.5 18.1 27.5 45.9  

 
820mm 8 228 

45.9% 1020mm

1220mm 1420mm 27.5% 18.1% 8.5% 1420mm 

5%

 

7.2-20 

 

 
7.2-20   

 



-  

416 

 

(1)  

7.2-7 

0.4m  

7.2-7   
  (  10 -2)  

  1.6 

  2.7 

(  0.4m)  4.9 

(  0.4m)  35.3 

 
(2)  

7.2-8 7.2-9 

 

7.2-8  ( 10-3/km a) 
  /      

 (mm)  

5  0.191 0.397 0.213 

5  10  0.029 0.176 0.044 

10  15  0.01 0.03  

 (mm)  

100  0.229 0.371 0.32 

125 250  0.08 0.35 0.11 

300 400  0.07 0.15 0.05 

450 550  0.01 0.02 0.02 

 
7.2-9   

( cm)    0  80  80  100  >100 

(10-3 / kma) 0.35 1.125 0.29 0.25 

 

 



-  

417 

(3)  

7.2-10 

1954 1963

 

7.2-10  ( 10-3/km a) 
      

1954   0.11 0.02 

1954  1963   0.18 0.06 

1964  1973   0.05 0.04 

1974  1983   0.04 0.03 

 
 

(1)  

7.2-11  

7.2-11   
  (10-3/km a) 

  0.33 

  0.17 

  0.46 

 
(2)  

 

50%

16.9%

 



-  

418 

1981 1990 300 39.9%

1987 2006

231 20.3% 1970 2004 

16.91%

45%

27% 18%  

275 24.2%

16% 100 

(13.3%) 81 (10.8%) 82 (10.9%) 35%

(16.9%)  

7.2.1.2  

1  

60 

 

90 

( )

- - 1995 

13-1 1997 

1 104km 4000km 

 

2  

60 1989 

5890km

 



-  

419 

1969 1990  

7.2-12  1969 1990  
    (%)  

  67 43.22 

  -46 -29.67 

  -21 -13.55 

  60 38.71 

  -41 -26.45 

  -19 -12.26 

  22 14.2 

  6 3.87 

  155 100 

 
1969 1990 21 155 

67 43.22%

60 38.71%

22 14.20%

 

325mm 720mm

6mm 12mm 0.5MPa 6.4MPa 1621km  

7.2-13  (1971 1998 ) 

  
  

(%)  
71-80(  ) 81-90(  ) 91-98(  )  

  12 37 16 65 44.8 

  32 19 12 63 43.5 

  1 2 7 10 6.9 

  1 3 1 5 3.4 

  0 2 0 2 1.4 

  46 63 36 145 100 

 
1971 1998 ,

, 65 44.8%



-  

420 

80%

10 5 6.9%

3.4%  

90 

 

3 90  

90 

90 

1997 

1997 2 

 

7.2-14  90 * 
  (km)  (a)     (10 -3 /km a) 

  853 2.417 1 1998.8 0.485 

  488.5 3.5 1 1999.9 0.585 

  320 3.083 0 /  0 

  4758(km a)  2 /  0.42 

 
 

4  

90

 



-  

421 

 

( )  

7.2-15  ( )  
  (  ) (h)  (t)  (  )  

1996 68 285 8436 3686 

1997 178 467 18913 3910 

1998 756 2154 21319 4504 

1999 2458 8126 39322 8797 

2000(1  9)  6266 19236 171916 36606 

  9726 30268 259906 57503 

 
 

  

1998 2000 11 

14  

7.2-16   
  (km+m)     (a)  

1 11+200    0.5 

2 11+380     0.5 

3 11+500     0.5 

4 11+650    0.5 

5 11+660    0.5 

6 11+770    0.5 

7 11+790    0.5 

8 11+890    0.5 

9 11+920    0.5 

10 13+180    0.5 

11 14+150    1 

12 14+200    1 

13 280+300      

14 303      

 
 -  

-

4 15 112 

104.5km 2  



-  

422 

- 120km 1996 

10  

5  

 

 

7.2.2  

7.2.2.1  

7.2-21  

 
7.2-21   

 



-  

423 

CO 

 

 

7.2.2.2  

HJ 169-2018 7.2-

17  

7.2-17   

 
46km 10%  50mm 2.4×10-6

/(m•a) 0.1104 /a 9.1

1.00×10-7 /(m•a) 0.0046 /a 217.4  

7.2.1

7.2-18  

7.2-18   

  
km  

 
mm  

 
×10-2 /a  

 
×10-4 /a  

 
10%  

 
 

 
10%  

 
 

-  18 598.9     

-  14 598.9     

-  14 598.9     

 46 / 

 

7.2.3  

7.2.3.1  

HJ 169-2018 F

 

 



-  
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P Pa  

P0 Pa  

CP CV  

QG  

 

 

QG kg/s  

P Pa  

Cd 1.00 0.95

0.90  

M kg/mol  

R 8.314J/ mol k  

TG K  

A m2  

Y Y=1.0  

 

HJ 169-2018

100%

SCADA 2min

 



-  
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BREEZE INCIDENT ANALYST  

7.2-19 7.2-22 7.2-23  

H2S 6 mg/m3

7.2-20  



-
 

42
6 

7.
2-

19
  

10
0%

 

 
 

 
M

Pa
 

 
km

 
 

m
m

 

 
 

 
t

 
 

kg
/s

 
 

s
 

 
kg

 
kg

/s
 

 
s

 
 

kg
 

1 
-

 
9.

2 
18

 
59

8.
9 

44
36

.4
5 

12
0 

 
10

09
.8

4 
30

4 
30

70
17

.5
9 

 

2 
-

 
9.

2 
14

 
59

8.
9 

44
36

.4
5 

12
0 

 
98

1.
66

 
24

3 
23

87
91

.4
6 

 

3 
-

 
9.

2 
14

 
59

8.
9 

44
36

.4
5 

12
0 

 
98

1.
66

 
24

3 
23

87
91

.4
6 
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7.2-22  

 



-  

428 

 
-  

 
-  

 
-  

7.2-23  



-
 

42
9 

7.
2-

20
  

10
0%

H
2S

 

 
 

 
M

Pa
 

 
km

 
 

m
m

 

 
 

 
t

 
 

kg
/s

 
 

s
 

 
kg

 
kg

/s
 

 
s

 
 

kg
 

1 
-

 
9.

2 
18

 
59

8.
9 

 
12

0 
 

 
30

4 
 

 

2 
-

 
9.

2 
14

 
59

8.
9 

 
12

0 
 

 
24

3 
 

 

3 
-

 
9.

2 
14

 
59

8.
9 

 
12

0 
 

 
24

3 
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7.2.3.2 /  

1m3

CO 0.35g 7.2-19 30min

CO 7.2-21  

7.2-21  CO  

  
CO 

t  CO g  CO g/s  

1 -    227.51  

2 -    209.02  

3 -    209.02  

 

7.3  

7.3.1  

7.3.1.1  

 

/

Ri Ri  

 

Ri

 

 

 

 

 

 

ρrel kg/m3  

ρa kg/m3  



-  
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Q kg/s  

Qt kg/s  

Drel m  

Ur 10m m/s  

Td

T  

 

 

X m  

Ur 10m m/s T  

Td T Td T  

 

Ri 1/6 Ri 1/6

Ri 0.04 Ri 0.04 Ri

/

 

 

1.752kg/m3

Ri=18.323 Ri=11.082~11.188 Ri 1/6

SLAB  

7.3-1   

   
kg/m3  

 
kg/m3  

Ri 
 

Ri 
  

1 
-

 
1.752 1.167 18.323 11.188 SLAB  

2 -  1.752 1.167 18.323 11.082 SLAB  

3 -  1.752 1.167 18.323 11.082 SLAB  

 

7.3.1.2  

5km 500m

50m 500m 100m  



-  

432 

7.3.1.3  

F 1.5m/s 25

50%  

7.3.1.4  

H 7.3-2  
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2 1h

 

7.3.1.5  

1  

7.3-3 7.3-1 7.3-4 7.3-5

7.3-2 7.3-6 7.3-7  

 

100% F

1.5m/s 25 50%

-1 260000 mg/m3 66.9m -2 150000 

mg/m3 136.7m

-1 260000 mg/m3 67.0m -2 150000 mg/m3

163.5m 163.5m 1h

67.0m ~163.5m

1h 67.0m  

 



-  

433 

7.3-3   
 

 
m  

 
mg/m3  s  

50   

100   

150   

200   

250   

300   

350   

400   

450   

500   

600   

700   

800   

900   

1000   

1100   

1200   

1300   

1400   

1500   

1600   

1700   

1800   

1900   

2000   

2100   

2200   

2300   

2400   

2500   

2600   

2700   

2800   

2900   

3000   

 



-  

434 

7.3-4   
 

 
m  

-  -  -  
 

mg/m3  
 

s  
 

mg/m3  
 

s  
 

mg/m3  
 

s  
50       

100       

150       

200       

250       

300       

350       

400       

450       

500       

600       

700       

800       

900       

1000       

1100       

1200       

1300       

1400       

1500       

1600       

1700       

1800       

1900       

2000       

2100       

2200       

2300       

2400       

2500       

2600       

2700       

2800       

2900       

3000       

3100       

 



-
 

43
5 

 
7.

3-
1 

 
 



-
 

43
6 

-
 



-
 

43
7 -

 



-
 

43
8 -

 

7.
3-

2 
 



-  

439 

7.3-6   

  
-1 260000 mg/m3  -2 150000 mg/m3  

[m] [s] [m] [s] 

1 -  66.875 1.718 136.673 6.559 

2 -  66.875 1.718 136.673 6.559 

3 -  66.875 1.718 136.673 6.559 

 
7.3-7   

  
-1 260000 mg/m3  -2 150000 mg/m3  

[m] [s] [m] [s] 

1 -  66.942 6.96 163.51 32.954 

2 -  66.945 7.139 163.526 33.712 

3 -  66.945 7.139 163.526 33.712 
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2  

7.3-10 7.3-11  

7.3-10   

  
-1 70 mg/m3  -2 38 mg/m3  

[m] [s] [m] [s] 

1 -  0 0 0 0 

2 -  0 0 0 0 

3 -  0 0 0 0 

 
7.3-11   

  
-1 70 mg/m3  -2 38 mg/m3  

[m] [s] [m] [s] 

1 -  0 0 0 0 

2 -  0 0 0 0 

3 -  0 0 0 0 
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1.5m/s 25 50%

-2 38 mg/m3  

7.3.2 / CO  
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7.3.2.2  

5km 500m

50m 500m 100m  
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7.3-15  CO  

  
-1 380 mg/m3  -2 95 mg/m3  

[m] [s] [m] [s] 

1 -  0 0 848.933 660 

2 -  0 0 762.319 2040 

3 -  0 0 762.319 2040 

 
 

100% CO F

1.5m/s 25 50%

-1 380 mg/m3 -2 95 mg/m3 848.9m

848.9m 1h

848.9m 1h

 

-2 95 mg/m3

 -
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-2 95 mg/m3

1775 30  
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1 50 
    

    

2 100 
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4 300 
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8 700 
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10-3 /a  
 

10-8  
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10-5  
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18 598.9     

-  14 598.9     

-  14 598.9     

 
RL 8.33 10-5 /

3.088 10-5 /
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7.5.1.2  

1
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7.5.1.4  

1  

PE 

 

 

PE ≥120μm ≥3.0mm

≥3.7mm  

2  

≤10μm ≥65μm  

3  
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SCADA SCADA  

SCADA 
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1  

 

100% F

1.5m/s 25 50%

-1 260000 mg/m3 66.9m -2 150000 

mg/m3 136.7m

-1 260000 mg/m3 67.0m -2 150000 mg/m3

163.5m 163.5m 1h

67.0m ~163.5m

1h 67.0m  
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8min 

 

 

100% F 1.5m/s

25 50%

-2 38 mg/m3  

2 CO  

100% CO F

1.5m/s 25 50%

-1 380 mg/m3 -2 95 mg/m3 848.9m

848.9m 1h

848.9m 1h

CO

-2 95 mg/m3 1775 30  
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/t 307.02        

 

 
500m  / 650  
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F1 □ F2 □ F3  

 
S1 □ S2 □ S3  

 
 

G1 □ G2  G3 □ 

 
D1 □ D2  D3 □ 

 
 

Q  Q  □ 1 Q 10 □ 
10 Q 100

 
Q 100 □ 

M  M1 □ M2 □ M3  M4 □ 

P  P1 □ P2 □ P3  P4 □ 

 

 E1  E2 □ E3 □ E4 □ 

 E1 □ E2 □ E3  E4 □ 

 E1 □ E2  E3 □ E4 □ 

 IV+ □ IV □ III  II □ I □ 
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15×108Nm3/a

SO2 

9.4-1  

9.4-1   

  
 

(×104t/a) 
( NO2 ) 

(×104t/a) 
    

 15×108Nm3/a 0.015 0 0.933 0 

 150×104 t/a 1.32 1.305 1.731 0.798 

 279.3×104 t/a 3.96 3.945 1.925 1.019 

1 (GB/T387) 0.5%
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9310 / 9310 /  
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