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Abstract

River outfall water quality assessment is an important issue for the local government in water environ-
mental protection and management decision. TOPSIS model is applied widely in water quality assess-
ment. Not only the water quality grade is determined by this model, but also ranked the objects in order.
However, there is relatively strong subjectivity in the weight assignment process. And it affects the eval-
uation results. Water quality assessment model based on the entropy weight TOPSIS is built to make the
results concise and objective. In order to simplify construction steps of the decision matrix, it was nor-
malized and standardized. The informative weighting was introduced into the TOPSIS model to reduce
errors caused of subjective weighting. The approach is applied to the water quality assessment of the
river outfalls of Duliujian River in Tianjin in 2017. Results suggest that it has good practicability and un-
iversality for the COD, NH3-N and total phosphorus. This model realizes the real-time and effective as-
sessment for water quality of the river outfalls.
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NIATHEZK 2 15 Yl SR BN 42, HoK BRI B RERE e KIS 95, VR AN THEZK 7K 5T
VRO AR, 77 UMK IR ORI SR S B 2 m) . AT, 5 NTRTHEZK I BRSSP — B G P A B bx
1) € W R AL AR B S, 2) AR K BT 25 16 DL EAT FIE e, [ P9 A0 RV I VA 7K B Bk (WQI) [1] [2]
[3] [4]. ERAIHHEPCA) [3] [4]. LR FHHrEPFA) [4]. BRIZES AN (FSE) [5] [6] [7]. A TR 4492
(ANN) [8]%%, X7y BAE R RSB e b, T 28 7 0I5 7 7K B A 25 I HET

TOPSIS (technique for order preference by similarity to an ideal solution) /7%, & —Fhi& i T AR M A HEF 7 3%,
A VR 1] R AN ERAR A B AR (IE3RARAR S 0 ERAR AR, THEVPAN X G5 1E S B AR MR A BE B, AR P ER AR AR 1Y
FHXT G AR B RN RS PR X R AR, #EMAR RPN RS . ERH TOPSIS Ty 20 /K PR B ot & vAfr b F ik
Frbr,  Gney 2 W b ) da e S R B R 8 AU TR TR 45 SR 2 5 & B OGP BR[9] . AR ST i AR A AT R ik 54
PR AT AFER, IX0T QIR FE s i /K B AR AR 5 IR A& FH[10] [11] [12], H MR AHAE/RSEE. ER ot
EEUZE T 73 M2 (ANP) &5 D7 R e AN, AR AR AE BRI IR [13], SEma P s R AT SEME . ITAER, W5
A BB R OWASL FHLE [14]. {5 BB(TIWR) [15] [16]. HUI 22 ek [17] Sk Z M 934 (ANP) [18]2 7
R SRR MEAR A BRI T VAT S0k 5, FEFRBE VAN IO AN 7] 5045 31 3 o

WEFELAERT K BT FR bR e AL St b, R AR BB RS fff o v B8 S B8 vh & AR AR A, B &I
—4b, EERIRB M, S S VP R AR LN B TR A, FEAE TOPSISHE R W B+ R HE
AR JFIAT BN HEK A B PPAN - TP 285 SR AN R S B N TRTHEZK K BT 0], 1 R s et [5) 2609) 7K 5
BGGFEE, KRB E VPN i iR 5% .
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Figure 1. The water quality assessment process of entropy weight TOPSIS model
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3. ZRESh
3.1, JMFERGATEE S RN ATHEAK O 7K BT B B2

MIREIRCIRI AL TR I Y AR VR TR S BRI L X, S B KT T 5 S I ST AR R dE gk I, SR ORI T i
B PE X HER X R X R S ST BUX S, e A TR YR AN, AR R R R
KGN AR K RN . A s 4K 67 km, AT 2031 km?. MfmRT R 2k A 38 SLIC AN
(1), BFFCADN GG KA A uh . BRI A, . JRZR Rl Sall Rl NN BRE TG BRE T
IKIEEETE N 1) 25 N TATHEZK 11 2017 4 W HET T 45 B VPN AL, Ik Syl HE LK BRHAT (HbRKIREE T i
FrfE) (GB 3838-2002), HAKIWL % 1.

Table 1. Environmental quality standards for surface water Unit: mg/L

*® 1L OKEREFNIRE B4 mo/L

i b2 % & (COD) ZA(NHz-N) SE(EL P I
125 15 0.15 0.02
TIES 15 0.5 0.1
1S 20 1 0.2
(\VES 30 15 0.3
\VES 40 2 0.4

2017 FEAE 25 AN NIATHEZK I e A7 10 S 00 A5 47 EB FE SA v vh  AR A 0 Py S K R 2.

Table 2. River outfalls of Duliujian River in Tianjin water quality monitoring data in 2017

Fe 2. 2017 FEPRFURGAT N SATHEZK O M R R0 7K R M B i3 3

E =) NIEHE 4R CcoD NH;-N JER(:
1 A FE A 3k 65 0.941 0.25
2 TR PG F 51 0.674 0.25
3 BRI R ZR ol 50 1.38 0.45
4 PRLERS 42 2.45 0.72
5 AN 68 1.99 0.49
6 W& FHEG b 51 3.56 0.78
7 W& Tk 46 2.03 0.55
8 EEIMEERS 54 1.53 0.53
9 e 69 1.92 0.36
10 “ 4k 62 2.52 0.69
11 ANFINE Bk 63 1.77 0.49
12 /INET 72 0.653 0.5
13 =)\ 67 0.782 0.3
14 RETHEM 67 1.12 0.3
15 SR 66 2.09 0.69
16 RN 66 1.59 0.47
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Continued
17 eSS 75 1.12 0.54
18 Bk KT 77 2.29 0.39
19 /N TR 77 1.22 0.36
20 EiMEEz 2P 84 0.732 0.31
21 RGN L] 44 0.949 0.27
22 A 67 0.674 0.28
23 Fibsk 57 1.87 0.28
24 KT g i 78 3.33 0.75
25 Jb &k 81 0.899 0.42

3.2. AMBUEMENE

K22 1K B RR > FHES SENECE — A AR, R 30(1)~(3) %t i N KHe (% 2)iEAT IE [ AL AN
PRUEALACER, AbFRS 13 B HEALAE T Z.
[0.386 0.283 0.339]
0.386 0.254 0.303
0.358 0.212 0.258

Loy = : : :
0.151 0.140 0.223
0.034 0.019 0.013
10017 0.221 0.160 |

K Z W A@)THEMERIERE P, BB py WA RG) A S e, , MRIEXE@)HEFESHAEL, a7, HELE
RMEEAT A1, ARAE(T) 0 BN RSB W, -
W,,,, =[0.48693 0.19715 0.31592]

3.3. TOPSIS &M
P25 FEPR(CODY NHa-N. ). #EWFERE Z 7 AxU(8)s (9)fF1E. AR ES:
D =[0.000 0.024 0.058 0.104 --- 0214 0.188 0.328 0.278]
D, =[0.353 0.338 0.304 0.254 --- 0.177 0.175 0.026 0.134]
B RQ0)IHHEPEM A R AR IT— 55 S, » FEARHE QL) K15 34T B — b5 3% B KB /INES 7 AT
AT, 15K BN &5 3R W% 3.
3.4. VNGRSO
R T IE B 7 VR B SO R 5 SRR, I TR TOPSIS 256 At Jak il A el HE/K 1 R4 45 R
SR Z A TR EAT R . BT AR FIK R R A LA TR C, « B85 S, iR, 3RAR
AR R G A TR C A — 40530 S, TG, b FIWr R SR bR B AL i K R 2800, TS 45 SRk 3 oo
M 3 GERTUUEH, MRAZEETRARENT 2017 i Jkinf AR HEK O WIS AL PPN 85 R ERHS v 2K
J S A7 76%, T 24K FH 3 TRALE TOPSIS ik 45 95 V 2 A4 Eu ik 92%, 45 V 2K s ds SR EL
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Bl AHHLERGIRIRE, ZE TR TOPSIS JrikvPpir&h SR MLkl AT HEZK K B ZEARRT 422, I X Fal
FWEEIRHE, ZETRIREE N — B R 5 T ERIERIEAN 7, 2 AE 5 8 T /K B bn iR 4R B i _E Y
BEACKEAH, DO IBE G B DR 7 X PN IE R, DO BB EAT IG5 T R TOPSIS ik AR i A A
R BRI RS , THEB MM IE AR, B IR, PR SR IE S, RIS fE AT
FEVH SRR h R I R A A B B RE ORI E LB, BRI BLER S 13 20 iERIVR I &8 RAE — 212 L2 %2
B VFU IR PR AR, REMT SR VAN FRAR (L SRRDL, XA T A B ER S HRARE K 45 SR I E 2R
.

Bl 2 20 BN W R AT AT HEAZ BN B, ISR 3 RIS 2 (S T LR, W R v i HE 4 45 AR (b i 3 ik
A2, VAR SPUIRTE DU AY) &, R T3 SR B AR G SR IR R AR AT HEZK K B 28 & PP R
FUEAEHEYE. ZRE LIRPPOTEE R, 2017 ARG AT HEK DI fAL, 55V SOKBURME R AL, 2
FON HAEATIR B

Table 3. Comparison with the water quality assessment results of comprehensive index method and entropy weight TOPSIS model
for river outfalls of Duliujian River

3. MG NTHEK OGRS EES BT A TOPSIS B RIELR

ESNEE =Y AN FT AL TOPSIS ¥
e NIEHE AR - - -

e iRELC, 4 B H— 11555 S, He4 el

I 2% 0<C, <05 — I 2% S, 20.07335 — [ES

TES 0.5<C, <0.875 — 1% 0.06852 < S, < 0.07335 — [N

e 0.875<C, <15 — e 0.06156 < S, < 0.06852 — 1

WES 15<C, <225 — (VS 0.05206 < S, < 0.06156 — \ES

V&S 225<C, <3 — \VES 0.04602 < S, < 0.05206 — V%
EAVES 3<C, e EAVES S, <0.04602 — HVE
1 KO B 3k 2.721 4 \VE'S 0.03423 6 EAVES

2 BRI U ZE 2.237 1 IV 2k 0.04269 2 V'S
3 it I, 2R 3R 3.065 8 EAVES 0.03626 3 EAVES
4 RGeS 4.075 21 EAVES 0.03183 9 EAVE S
5 N FE T 3.92 19 KV H 0.02283 20 EAAVES
6 MR & F ARG 5.005 24 EAAES 0.02383 18 EAAVES
7 Fr & 17Kk 3.54 14 FAVES 0.03427 5 EAAVES
8 RGBS 3.44 12 EAVES 0.03126 1 FAVES
9 fecs e 3.585 15 EAVE S 0.0266 12 EAVE S
10 e 7 4535 23 EAVE S 0.01969 23 EAVE S
1 NN ZRE 3.685 17 EAVES 0.02626 14 EAVES
12 ANTEILE! 3.377 10 EAYE S 0.02562 16 FAVES
13 =)\l 2.816 5 V% 0.03242 8 EAAVES
14 RETHik 2.985 6 S 0.03151 10 EAVES
15 B Rk 4.42 22 £V H 0.01856 24 EAVES
16 5 ] /)N ] 3.62 16 EAVE S 0.02578 15 £V H
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Continued
17 BUIES 3.785 18 %V K 0.02169 21 E2AVES
18 B Sk K T 4.045 20 EAAVES 0.0214 22 EAAVES
19 ANEIRERA | 3.435 1 EAAVES 0.02553 17 EAAVES
20 Eib=Es BV 3.241 9 EAVES 0.02636 13 EAAVES
21 AT =L 2.25 2 (\VES 0.04602 1 V%
22 R E R S 2.712 3 V 0.0332 7 HV ARk
23 FeR A 3.06 7 EAAVES 0.03542 4 EAVES
24 R ST 5.49 25 EAVES 0.00539 25 HVE
25 b &k 3.525 13 EAAVE S 0.02381 19 EAVES
30
—o— LifriRbRik
o5 | T AR THEBUAITOPSISE:
20 +
&l 15 |
s
10 +
5 -
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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NITHEZR T B0 A7
Figure 2. Comparison water quality rank of comprehensive index method and entropy weight TOPSIS
model for river outfalls of Duliujian River
B 2. JFAGAINAHIK OGS I8RE S & T A TOPSIS HEZ Xt
4. ZEig

A FihE 7 HE TR TOPSIS ¥, %77 kil ) s BE 1) 1 [n Ak Aibr AL, fai46 T TOPSIS v 17K Bt
EA VPR B SR AR MR R D IR, (T R R AR AR AT . Dl [RIE, BEACR NS BT B, b
FABRACH K152 o 4 FE T HEFR A AR AL TOPSIS BEAL, [T 2017 4EHIA0 i AT HEZK 11 W il s 7
FRIZKIAEE TSR G VR, BEREVEOT KBRS 25, SCRE SR BUAR A T [ AR I A5 2, AN R A S
S, T Hot COD NHa-N FLEVBX = I50H AU MU FE AR BoA BT 8@ M, SEIL T R NTTHEZK 1 K 3547
SEA R VRT

E&WH
RET R TR H (18Z2XSZSF00130).
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