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B OB KT F #' FmET Kk o#D OKREY
(L. Al B el AT RELR & SR T 000 2 IR Ml 3 IR 5 AR S IR S
i E KRR B K PSR T S 266071 2. HENGEE R TR S 266100)

HE  KGEIREE LSNP MEER, BEEASEAEREMEXME, BT 8% ENM A EITE
HEAKTIATEAIFN, UWE L, FARAERE. WFEFELE. TIA. FHhaRkE.
B K 5 MR A IR E F, BT 5xbx1 EINEAE BP A T4 WAL, # AR A X K
7 IR MUK AT A TR T B R R AR 7 L M B AR BUE SHZ O BT LI AT IR,
DLHH S B 5t AR BP AT A WM AW fhe 5, BP ATHWENEEAFNERE R, K
T A 3l R R AR A IV R OK R, N e R R Ak B T Ik RO B K AR
BEESTINEEERTTE, FNVERU L EiE & S EE LR 59.3%, & RTRAH
B, BB EFIINE. AEZREGE. BP ATHAE ML 3 A0 77 ik xt K vk 7 8 H K R #E AT 3F
M, RIVIM % R LA EK st AL b B & ok At -7 7 89%. 96%., 56%. &5 8 [HFiFMiE. Wik
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KA KA EH; BP AT#MEAE WL, BAKR; 61N
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BREFGHOK TN J5 1, BRI E IR &% 21 ARG W g R, RO TR, ki, &
AR5 1A T2 PN 25 o A H X5 7K 0 RS 1) B A A [R] K S ANN H g BAR Fe bk HLgk 32 i R i) — Fh Al . &
X322 5, K e T 8 b 038 BBORTITAf 45 9% 10 40 AR . RS )ZE 3 N ERA N, AFEJZE
IS A AR G E 4, 2013), HFiK B2 2 TR0 1) 2Tz [ 4 B ) 3% A 25 R S PO e A A
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AP RS (M FESE, 1998; A 4E 2010), FERSTESSIE  etal, 2011; Kuo et al, 2007; Palani et al, 2008; #7554,
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Fig.1 Surveyed area and sampling sites

1.2 BP AILHZMEIEMFTix

1.2.1 iR AWK (GB 3097-1997) 1E
S BP N T 28 W 48 A TR A PEA A o, X Rk Ve Y b
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Tab.1 Basic assessment standards of
sea water quality
Sea water quality HE/K /K BikRifE(mg/L) N ¥4

AR e BERREE BHLAL Avhke Order of
DO COoD PO,>  DIN  TPHs evaluation
6 2 0.015 02  0.025 I
5 3 0.0225 0.3 0.5 Il
4 4 0.003 04 003 i}

3 5 0.045 05 05 I\
2 6 0.06 06 07 A
1.2.2 DA A0 5 L AR )2 — s 32 #ar

BP W4 A TE B2 i AR AKR, WM ZRFEARBOR
O UL BP N T 28 X 25 A5 75 S 1 AN i
PR E5 A PRAR, DRI 75 ZEXTAE A A T4 78 DA AR IE
JT g S AR R AT A K E A RE (B SR, 2002) . AR
FEXTRES KT HE AR 0 43 G X B I BEMLA A 110 A
A, 5ANHFIARAS 2750 MFEAS, MM fRE BP AT
P25 O 285 ISR () 35 P . B (B 05 58, 2008). H
T BP AN T M4 iy i E7E 0-1 Z 8], Frlhdsis
PLE 5 NS ENFEAR S T IH —fbAb B, B 3 —fe Ak
A S I 55 (2004) )7 LT

123 BPAIAZMLEA S A5 BP AL
PR LK PPN R A Z R 5 M 2eon, HXH T3 1
o 5 WG YL it 2R 1o, H 5 2R
LA HArE 4 0.2, 04, 0.6, 0.8, 1, LIXHW T
5 BV 252 (4, 2010)., B2 J2 #h 2 oo B 1Y
E K H A A%k ) Kolmogorv & F (G5 KT,
2005; R 70, 1996) i A B 2 BT E, AR R
Kolmogorv & #28 [x ZALHU , B2 B & )= M 40T
AHCH 5, AN 8 BRI 25 4 0y 5x5x1, 2T
e Newff sR%ic 7 BP A T2 MR, Hirp
trainlm Ml K%, learngdm Jy 4524 3] R %L, mse
FPERE KA, FIAZ . BEEZ ML %R H logsig
PREL, FREE . H R Z R AL 5 R purelin pR%L,
It trainlm BREAFHUNZREE R . ARSI E I ZRREL
g 5x10% YK, 2 HFE N 0.05, IR 2k 5] 1x10°°,
WL 2 IUIZRES SR nT LUE I, B 0.0002, Il%:
RZEIRF] 1x107°, S2hrkh H (E -5 T A A X 22 2
KT 1%, DI 255350 R lgezisk . T, A5
AL BP N T MEZARALZ TR E . PTEEMESR, fiE

T R T T b K AN SR

1.3 BEFIFNE
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Tab.2 Training sample and learning result of BP network

PR ARG 10 R e o 24 i 11 (L FHXT R 2 ¥ iR 22 b
Order of evaluation Desired output Actual output Relative error RMSE Gradient
I 0 0.0005 0.0005
I 0.2 0.2002 0.0002
II 0.4 0.4001 0.0001 s
3x10 0.0002
I 0.6 0.6000 0.0000
IV 0.8 0.7998 0.0002
\Y 1.0 0.9998 0.0002
FERIVE R IE M 45 R O it Je 55, 2008b) o AHIE ST K K 1 ®3 NETTREHSHUS
IR FEARHE ) (GB3097—1997) % 7K TR I HEAT I Tab.3 Water poIIutlon_deg_ree based on
Nemerow pollution index
1.4 W*ﬁ?7}<i’?%?ﬁ§if£ 7KEF1§§§&
v s TR R Polluti I II I v Za
TP 450 K05 YA B X R T T Gogre ’

7174y (Nemerow, 1974), AR AN

2 + 2
p= ’ Prmax > pavg 1)

p= @
5

X, P ANHY ZEAGTEMAEEG Poa N Pi
KAE, Pavg M P B FEIME . IR K BT 75 Yeds B S5 9
R4 3 Fios .

P P<0606<P=<101<P=<2626<P=<5 P>5

2 ZERESH

DA i) 38 b TR 35k 27 A~ 57 () 1) R 8], A 3
K. A TOHLAL. IEPERERRER . fLaA AR 5 0
15 L PR 10 W I S (6 Q)47 IH — AR R (B 77 5
2004), ¥ H—fb 5 EUEE I AE, @it BP AT

% 4 BP W4 iEKAKBRIEMNEE NN SEF
Tab.4 Sea water quality assessment model testing case of BP network

s a2 o MR R THLA PaRTiipss o0 4 i K AL
Station DO(mg/L) COD(mg/L) PO (mg/L) DIN(mg/L)  TPHs(mg/L) Output Water quality
1 8.98 9.41 0.3880 0.5782 0.0955 0.8252 HIV
2 8.63 12.85 0.3655 0.6581 0.0892 0.8348 el
3 8.93 8.99 0.2939 0.7534 0.0750 0.8348 Ea
4 8.82 8.65 0.2545 0.8296 0.0734 0.8348 Ea
5 8.83 10.75 0.2026 0.8908 0.0121 0.8372 Za
6 9.16 10.58 0.1759 0.9867 0.0734 0.8348 HIV
7 9.10 1.46 0.0157 0.9392 0.0203 0.4136 m
8 9.16 1.21 0.0133 0.8453 0.0185 0.4013 I
9 9.11 1.16 0.0101 0.6747 0.0145 0.4041 111
10 9.42 1.27 0.0129 0.9000 0.0151 0.4055 111
11 9.74 1.16 0.0104 0.8118 0.0156 0.4041 il
12 8.88 1.05 0.0087 0.7489 0.0166 0.4015 m
13 10.06 1.10 0.0242 0.7928 0.0198 0.3585 II
14 9.34 1.14 0.0182 0.0667 0.0262 0.0572 I
15 9.44 1.20 0.0129 0.6022 0.0335 0.4074 111
16 10.03 4.01 0.1028 1.0123 0.0435 0.6279 v
17 9.84 2.57 0.0373 0.6051 0.0479 0.4638 I
18 9.54 1.07 0.0187 0.4565 0.0514 0.2786 II
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gR4
uhifir AR (eSS EN AEN THLA PaRliibes o 2 fi 114 K A5 2%
Station DO(mg/L) COD(mg/L) POS (mg/L) DIN(mg/L)  TPHs(mg/L) Output Water quality
19 9.59 1.09 0.0171 0.2925 0.0093 0.1593 I
20 9.36 1.04 0.0132 0.2971 0.0198 0.1707 I
21 9.66 0.93 0.0073 0.3049 0.0277 0.1839 I
22 9.20 1.10 0.0143 0.2864 0.0209 0.1667 I
23 9.29 1.01 0.0127 0.2943 0.0191 0.1676 1
24 9.37 0.89 0.0101 0.3114 0.0161 0.1751 I
25 9.31 1.31 0.0256 0.3020 0.0166 0.1626 I
26 9.72 1.15 0.0163 0.3187 0.0162 0.1849 I
27 9.83 0.97 0.0145 0.3342 0.0156 0.1836 I
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27 A A A IR 2R A VR 45 R 1 o A b
F, BP MZKiTH4s S 1-6 Sk k2, N
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Tab.5 Single-factor water quality evaluation results

i feay i b2 S BERR £k TEHLA Vapliipss HEF I
Station DO COD PO;~ DIN TPHs Single factor evaluation
1 I £V £V %N I %IV
2 I LN el Eal m e
3 I LN eal Eal m e
4 I e\l 5NV e\l m e\l
5 I %N %N %N I £EN
6 I e Ea £N I} Ea
7 I I I %N I £V
8 I I I el I %N
9 I I I el I %N
10 I I I call I HV
11 I I I e\l I e\l
12 I I I %N I £N
13 I I mm Ea I £V
14 I I ] I I I
15 I I I el I e
16 I v I el I HV
17 I I \Y e\l I e\l
18 I I ] v I v
19 I I ] I I I
20 I I I I I I
21 I I I I I I
22 I I I Il I I
23 I I I Il I I
24 I I I I I |
25 I I ] I I I
26 I I ] I I I
27 I I I I I I
#x 6 WESIEHITMIENKRER
Tab.6 Water quality evaluation results of Nemerow pollution index
i oL Pi W 2 45 % VNS
Station DO CcCOD PO DIN TPHs Nemerow index Water quality
1 0.0 3.1 12.9 1.9 0.3 18.96 £\l
2 0.0 4.3 12.2 2.2 0.3 17.96 e\l
3 0.0 3.0 9.8 2.5 0.3 14.46 Ea
4 0.0 2.9 8.5 2.8 0.2 12.59 Ea
5 0.0 3.6 6.8 3.0 0.0 10.12 LNV
6 0.0 3.5 5.9 3.3 0.2 8.93 £\l
7 0.0 0.5 0.5 3.1 0.1 3.46 v
8 0.0 0.4 0.4 2.8 0.1 3.11 v
9 0.0 0.4 0.3 2.2 0.0 2.48 I
10 0.0 0.4 0.4 3.0 0.1 3.30 v
11 0.0 0.4 0.3 2.7 0.1 2.98 v
12 0.0 0.4 0.3 2.5 0.1 2.75 v
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Station DO COD POS- DIN TPHs Nemerow index Water quality

13 0.0 0.4 0.8 2.6 0.1 2.95 v

14 0.0 0.4 0.6 0.2 0.1 0.94 I

15 0.0 0.4 0.4 2.0 0.1 2.25 m

16 0.0 1.3 3.4 3.4 0.1 5.28 Ea\

17 0.0 0.9 1.2 2.0 0.2 2.40 I

18 0.0 0.4 0.6 1.5 0.2 1.77 m

19 0.0 0.4 0.6 1.0 0.0 1.14 m

20 0.0 0.3 0.4 1.0 0.1 1.15 m

21 0.0 0.3 0.2 1.0 0.1 1.16 m

22 0.0 0.4 0.5 1.0 0.1 1.12 I

23 0.0 0.3 0.4 1.0 0.1 1.13 I

24 0.0 0.3 0.3 1.0 0.1 1.18 m

25 0.0 0.4 0.9 1.0 0.1 1.35 m

26 0.0 0.4 0.5 1.1 0.1 1.24 m

27 0.0 0.3 0.5 1.1 0.1 1.28 m
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Integrated Quality Assessment of Dagu River Wetland Sea Water Based on
Back Propagation (BP) Artificial Neural Network

XU Yong*?, ZHAO Jun*, GUO Feng*, QIAO Xiangying', ZHANG Yan', CHEN Jufa"

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Key Laboratory of Fishery Resources

and Eco—Environment, Shandong Province ,Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Qingdao 266071; 2. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100)

Abstract Most water environmental factors have a nonlinear correlation. To assess sea water quality,
the Back Propagation (BP) artificial neural network model was established based on the concept and
principle of artificial neural network. Taking DO, COD, DIN, PO3 and petroleum as the evaluation
factors, the BP neural network was established to evaluate the water quality for Dagu River wetland. The
results indicated that the sea water quality of Dagu River was worse than the class IV water quality
standard, and the water quality of its surrounding area were or exceeded the class Il water quality
standard. The survey sea area was mainly affected by inorganic nitrogen and phosphate. The study found
that the number of inorganic nitrogen content that exceeded IV levels accounted for 59.3% of all
respondents, and that eutrophication was obvious. These results indicated that BP neural network method
was reasonable in design and higher in generalization compared with single factor evaluation and
Nemerow pollution index, and that it is an objective, effective and practical environmental quality
evaluation method. Thus, BP artificial neural network was a better level of fast, handy and valid ability to
evaluate the sea water quality.

Key words Dagu River wetland; BP artificial neural network; Sea water quality; Integrated
assessment
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