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2.1  

 

GB 3838-2002

GB 3097-1997
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ñ ò

 

3 ┼ᶳ ɻ ∑  

3.1 ‰ └ᶭ  

  

GB 17378.4   4  

GB 17378.7   7  

3.2 ‰ └ ↕ҍ  

  

1
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4 Ὺ ῠ ‼  

nutrient criteria in estuarine waters

[1]

[2-10]

 

2005-2016 2005-2016

2016

E 0.98 31.2%
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4.1 Ῑ ‰  

U.S. Environmental Protection AgencyUSEPA 1998

[11] US 

EPA 2000 US EPA 2000 US EPA

2001 US EPA 2008 [12-15]

Reference condition approaches

Mechanistic models - Stressor-Response 
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approaches US EPA 2000 2001 -

 

4.1.1  

ñ ò ñ ò

[16]

25

5
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TN TP a Chl-a

SD Turbidity 14

4.1 4.2 [12-13]  

4.1 14ү ῠ ‼ẅ 

4.2 14ү ῠ ‼ẅ 

 Ň ň ŉ Ŋ ŋ Ō ō Ŏ ŏ Ő ő Œ XŊ 

TN/(mg/L) 0.31 0.12 0.38 0.56 0.88 2.18 0.54 0.38 0.69 0.76 0.31 0.90 0.71 

TP/(ɛg/L) 47 10 21.88 23 33 76.25 33 10 36.56 128 10 40 31.25 

Chl-a(ɛg/L) 1.80 1.08 1.78 2.4 3 2.7 1.5 0.63 0.93 2.1 1.61 0.4 3.75 

SD/m 4.25 1.3 2.34 4.21 7.83 6.36 1.7 1.3 5.7 17.5 2.3 1.9 3.04 

 

4.1.2 ꜛ№  

4.3 [14]

 

 

 

 

 

 Ň ň ŉ Ŋ ŋ Ō ō Ŏ ŏ Ő ő Œ Xŉ XŊ 

TN/(mg/L) 0.66 0.1 0.4 0.44 0.56 0.78 0.66 0.24 0.36 0.57 0.46 0.52 1.27 0.32 

TP/(ɛg/L) 55 8.75 17 20 33 37.5 14.75 8 20 60 8 10 17.5 8 

Chl-a (ɛg/L) 4.88 1.9 3.4 2 2.3 8.59 2.63 2.43 4.93 5.5 2.79 2.6 12.35 2.9 

SD/m 2.55 4.5 2.7 2 1.3 1.36 3.33 4.93 1.53 0.8 2.86 2.1 0.79 4.5 
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Multimeric Indexes
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Dodds K-S

[22] Stevenson
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Haggard
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[32]

[33]

P04
3- TP DIN TN

[34]

TP TN P04
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COD NH3-N
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6.1  

 

6.1  

6.1.2 ҍ№  

1  

16 6.2 2009 5 15-25

9 1-12 2010 6 19-29

 

HJ/T 91-2002
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PO4
3--P DOP TP a Chl-a

SS TOC Cu

Pb Zn Cr

4 2002 (GB 17378.4-2007

1%

95%

SPSS13.0 for Window  

6.1.3 ẫ ᴇ ᵣ  

1  

2009

2010

33

20 T S pH

CODMn SS NO3
--N NO2

--N NH3-N DIN DON TN PO4
3--P

DOP TP TOC Pb Zn Cu Cr
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2  

pH

PO4
3--P

23

Varimax 0.6

CODMn SS NH3-N TN TP Chl-a

B-IBI DO 11

6.3 CODMn SS NH3-N

TN TP Chl-a B-IBI

DO  
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6.3 ằ ᴍ ᵩ  

 

3  

6.1

 

6.1 ằ ᴍⅎ ‼ 

       

Ň ň ŉ Ŋ ŋ 

 

 

CODMn (mg/L) 2 2~4 4~6 6~10 10~15 

SS (mg/L) 10 10~50 50~100 100~200 200 

NH3-N (mg/L) 0.15 0.15~0.5 0.5~1 1~1.5 1.5~2 

TN (mg/L) 0.2 0.2~0.5 0.5~1 1~1.5 1.5~2 

TP (mg/L) 0.02 0.02~0.1 0.1~0.2 0.2~0.3 0.3~0.4 

 Chl-a (mg/m3)[16] 1.8 1.8~2.6 2.6~3.4 3.4~4.2 4.2~5 
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4 3~4 2~3 1~2 1 

B-IBI  >3.66 2.75~3.66 1.83~2.75 0.92~1.83 0.92 

 

 

DO (mg/L) >7.5 6~7.5 5~6 3~5 2~3 

 

(mm) 

>2 0.063~2 0.004~0.063 0.001~0.004 0.001 

 (m) >10 8~10 5~8 2~5 2 

GB 3838-2002

 

6.1.4 ẫ ᴇ 

1  

 

6.2

NH3-N TP CODMn NH3-N

0.380-1.75mg/L 1.07mg/L ŋ

TP 0.150-0.228mg/L 0.188mg/L

NH3-N ŉ CODMn 2.72-5.70mg/L

4.32 mg/L

S1
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6.2 ɻ Ṣ Ὶ ẅ  

      

 

 

T (Ņ) 18.1 20.1 18.9 0.511 

pH 6.56 7.47 7.18 0.216 

S 0.210 9.92 1.58 2.79 

CODMn (mg L-1) 2.72 5.70 4.32 1.16 

SS (mg L-1) 14.8 185 97.5 58.5 

NO3
--N (mg L-1) 0.991 2.92 1.79 0.573 

NO2
--N (mg L-1) 0.100 0.669 0.296 0.204 

NH3-N (mg L-1) 0.380 1.75 1.07 0.447 

DIN (mg L-1) 1.79 3.98 2.89 0.599 

DON (mg L-1) 0.802 3.32 1.76 0.734 

TN (mg L-1) 3.36 6.38 4.66 0.983 

PO4
3--P (mg L-1) 0.0175 0.0410 0.0289 0.00816 

DOP (mg L-1) 0.122 0.210 0.159 0.0200 

TP (mg L-1) 0.150 0.228 0.188 0.0185 

TOC (%) 0.250 2.34 1.23 0.568 

 (mg kg-1) 32.5 1396 426 367 

Cu (mg kg-1) 5.08 54.9 24.4 12.7 

Pb (mg kg-1) 5.59 93.6 34.0 22.6 

Zn (mg kg-1) 28.3 178 95.7 41.0 

Cr (mg kg-1) 16.8 151 75.8 38.3 

 

 

 1.03 12.1 3.96 3.35 

 2.43 3.97 3.40 0.434 

 1.95 3.55 2.77 0.484 

 0.660 0.895 0.824 0.0640 

Chl-a (mg m-3) 1.05 7.07 3.34 1.80 

 0.0300 7.82 1.89 2.19 

 0.550 2.57 1.76 0.591 

 0.535 1.86 1.25 0.360 

 0.346 0.921 0.694 0.161 

B-IBI  0.000 2.98 2.62 0.758 

 
DO (mg L-1) 4.74 7.05 6.61 0.542 
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  (mm) 0.0140 0.0700 0.0371 0.0168 

 (m) 2.00 17.0 7.22 4.18 

 

AHP

6.3

0.731

TN NH3-N CODMn

0.307 0.290 0.241

0.188 0.0810

 

6.3 ằ ᴍ  

     

 

 

0.731 

 

COD 0.241 0.176 

SS 0.0968 0.0707 

NH3-N 0.290 0.212 

TN 0.307 0.224 

TP 0.0655 0.0479 

 

 

0.188 

Chl-a 0.731 0.138 

 0.188 0.0355 

B-IBI  0.0810 0.0153 

 

 

0.0810 

DO 0.717 0.0581 

 0.0881 0.00710 

 0.195 0.0158 
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6.4

S1

S2-S6 S5 S6

S7-S11

S11

S12-S16

  

ñ ò ñ ò

66% ñ ò ñ ò

S1 34%

ñ ò

CODMn S1
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S1

CODMn NH3-N TN TP

 

 

6.4 ằ ᴍ  

2  

 

6.4 CODMn

2.14-4.85 mg/L 3.99 mg/L
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2.12-4.77mg/L 3.67mg/L

3mg/L

V

 

 

6.4 ɻ Ṣ Ὶ ẅ  

      

 

 

T (Ņ) 22.9 24.0 23.5 0.337 

pH 7.68 8.29 7.85 0.132 

S 0.100 24.0 11.2 8.97 

CODMn (mg L-1) 2.14 4.85 3.99 0.712 

SS (mg L-1) 41.6 636 218 159 

NO3
--N (mg L-1) 0.690 2.16 1.32 0.463 

NO2
--N (mg L-1) 0.00100 0.560 0.0748 0.146 

NH3-N (mg L-1) 0.0170 0.701 0.129 0.213 

DIN (mg L-1) 0.717 2.70 1.50 0.643 

DON (mg L-1) 0.0300 0.683 0.291 0.221 

TN (mg L-1) 0.850 3.17 1.79 0.827 

PO4
3--P (mg L-1) 0.00300 0.0210 0.00800 0.00643 

DOP (mg L-1) 0.0320 0.1700 0.0627 0.0323 

TP (mg L-1) 0.0480 0.166 0.0707 0.0318 

TOC (%) 0.0200 2.20 1.00 0.597 

 (mg kg-1) 44.5 2989 473 727 

Cu (mg kg-1) 9.98 40.3 20.5 7.86 

Pb (mg kg-1) 11.5 75.6 26.1 15.5 

Zn (mg kg-1) 39.9 180 84.3 32.5 

Cr (mg kg-1) 31.9 128 67.4 28.0 

 

 

 0.00100 0.194 0.0378 0.0642 

 0.960 2.93 1.99 0.757 

 0.898 2.20 1.46 0.364 

 0.342 0.870 0.724 0.169 

Chl-a (mg m-3) 1.19 21.29 5.50 5.98 
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 0.0970 48.3 6.57 12.3 

 0.959 2.25 1.50 0.401 

 0.423 1.80 1.02 0.395 

 0.341 0.966 0.724 0.169 

B-IBI  0.000 1.00 0.924 0.247 

 

 

DO (mg L-1) 2.12 4.77 3.62 0.771 

 (mm) 0.0170 0.112 0.0373 0.0266 

 (m) 2.00 17.0 7.22 4.18 

 

 

AHP

6.5

0.630

TN NH3-N CODMn

0.307 0.290 0.241

0.218 0.152

 

 

 

 

6.5 ằ ᴍ  

     

 
0.630 

 

COD 0.241 0.152 

SS 0.0968 0.0610 
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 NH3-N 0.290 0.183 

TN 0.307 0.193 

TP 0.0655 0.0413 

 

 

0.218 Chl-a 0.731 0.160 

 

0.188 0.0411 

B-IBI  0.0810 0.0177 

 

 

0.152 DO 0.717 0.109 

 
0.0881 0.0133 

 
0.195 0.0295 

 

 

6.5

S1-S7 44%

S8-S11

S12-S16 31%

 

S15 S16
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6.5 ằ ᴍ  

(3)  

 

6.6

TN NH3-N CODMn TN

6.84-12.0mg/L 9.35mg/L TN

5.3 ŋ ŋ

NH3-N 0.006-1.06mg/L 0.336mg/L
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TN ŉ CODMn 1.68-4.80 mg/L

3.45 mg/L

S1

 

6.6 ҵ ɻ Ṣ Ὶ ẅ  

      

 

 

T (Ņ) 22.3 30.5 27.0 2.30 

pH 6.56 7.47 7.17 0.216 

S 0.220 5.27 0.786 1.38 

CODMn (mg L-1) 1.68 4.80 3.45 0.882 

SS (mg L-1) 27.6 200 89.4 51.2 

NO3
--N (mg L-1) 2.51 4.22 3.34 0.576 

NO2
--N (mg L-1) 0.160 0.720 0.439 0.180 

NH3-N (mg L-1) 0.00600 1.06 0.336 0.365 

DIN (mg L-1) 2.68 5.53 4.06 0.970 

DON (mg L-1) 2.45 8.53 5.30 1.78 

TN (mg L-1) 6.84 12.0 9.35 1.53 

PO4
3--P (mg L-1) 0.00300 0.0210 0.00800 0.00643 

DOP (mg L-1) 0.00200 0.151 0.0442 0.0218 

TP (mg L-1) 0.0550 0.175 0.0948 0.0304 

TOC (%) 0.0200 2.20 1.00 0.597 

 (mg kg-1) 52.1 661 220 174 

Cu (mg kg-1) 5.87 43.4 21.6 8.87 

Pb (mg kg-1) 16.7 73.4 39.8 15.1 

Zn (mg kg-1) 25.8 226 93.2 51.5 

Cr (mg kg-1) 21.4 103 60.8 23.9 

 

 

 0.803 8.07 3.62 1.84 

 2.22 3.96 3.08 0.492 

 2.46 5.15 3.63 0.796 
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 0.610 0.900 0.772 0.0854 

Chl-a (mg m-3) 0.736 44.0 15.3 15.4 

 0.567 19.7 6.21 6.17 

 1.54 2.97 2.24 0.477 

 1.05 2.68 1.98 0.613 

 0.420 0.830 0.638 0.129 

B-IBI  0.000 2.00 0.686 0.587 

 

 

DO (mg L-1) 4.35 8.30 6.33 1.01 

 (mm) 0.0170 0.112 0.0373 0.0266 

 (m) 2.00 17.0 7.22 4.18 

 

 

AHP

6.7

0.613 TN

NH3-N CODMn 0.306 0.266

0.255

0.280 0.107

 

6.7 ҵ ằ ᴍ  

     

 

 

0.613 

COD 0.255 0.156 

SS 0.111 0.0680 

NH3-N 0.266 0.163 

TN 0.306 0.187 

TP 0.0620 0.0380 
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0.280 

Chl-a 0.731 0.205 

 

0.188 0.0530 

B-IBI  0.0810 0.0230 

 

 

0.107 

DO 0.717 0.0770 

 0.0880 0.00900 

 0.195 0.0210 

 

 

6.6

S1-S3

69%  
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6.6 ҵ ằ ᴍ  

 

4  

6.7

FCI FCI= B·S B

 S = (5 4 3 2 1) T

 

6.7
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6.7 ɻ ҵ ằ  שׂ

6.1.5  

 

1

 

2

 

6.2 № ‰ṿ 

6.2.1 ‰ṿ  

 

2009 9 2010 6 8 2017 8

6.8
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6.8

13 15

TN TP  

 

6.8 ᵣ  

6.8 ΊᵩḪ  

        

   

S1 122Á08.957ǋ 40Á40.847ǋ   

S2 122Á10.942ǋ 40Á41.677ǋ       

S3 122Á12.722ǋ 40Á41.002ǋ       

S4 122Á13.763ǋ 40Á42.743ǋ       

S5 122Á10.704ǋ 40Á43.827ǋ       

S6 122Á08.364ǋ 40Á46.187ǋ   

S7 122Á08.790ǋ 40Á50.328ǋ   

S8 122Á16.739ǋ 40Á52.204ǋ   














