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Health assessment of surface water environment in Dagu River basin based on
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Abstract: The health assessment index system and grading standards for surface w ater environment were put forw ard for ratior
al exploitation and protection of w ater resources in Dagu River basin. A model coupling entropy weight and multivariate connec
tion number was established based on the set pair analysis theory with consideration to the uncertainty of the boundary of grade
standards for each index. T he method was applied to Dagu River basin to obtain the connection numbers of the health assess
ment index of surface water environment. The results showed that the surface water environment of Regions N (Laixi), 0
(Pingdu) , 0 (Jiaozhou and Huangdao), 0 (Jimo and Chengyang), and 0 ( Laiyang, Zhaoyuan, and Laizhou) in 2015 were all
healthy, but Region 0 (Gaomi) and the whole basin were sub healthy. T he surface water environment of Dagu River basin has
been greatly improved by the im plementation of the comprehensive management program in Qingdao. The water environment
treatment of the whole basin should be carried out in order to further improve the health of the surface water environment in
Dagu River basin.
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Tab. 1

Meaning of the indexes of the index system for health assessment of surface water environment in Dagu River basin
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Tab.2 The grading standards for the health assessment indexes of

surface water environment in Dagu River basin

fRbr AMEREN & WO & RO & RO X
o 40 30 20 10
Cz 300 500 700 1000
Cs 3 5 6 7.5
Cq 10 6 4 2
Cs 30 20 15 10
Ce 6 4 3 2
Cs 1.5 1 0.5 0.15
Cs 0.3 0.2 0.1 0.02
Co 60 70 80 95
Cio 70 80 90 95
Cry 5 4 2 1
Cr2 40 30 20 10
Cis 45 60 75 90
Cia 60 70 80 90
Cis 20 40 60 80
Cis 45 60 75 90
Ci7 50 70 85 95
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Fig. 1 T he partition of surface water environmental

health assessment in the Dagu river basin
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Tab.3 Region division for health assessment of surface water

environment in Dagu River basin

4 [X ATIIX T A/ km?
N KX HRW KT 1522

0 X W PR 1252.5
0 X HFHW BN X 996. 2

0 X TS EDERTT R X 1010.3
0 X WG 374.56
0 X AT SEPHTT AT T M T 975.73
Hit 6 131.29

I A PG T 4 KB IR TRk A ST Ul

SERORL THEE B0 XKV Fabe e, WK 4.
3.2 WMER RS
M R (A AL 22 JT Bk AR R & PRAN B AR, 1
SRR AU S X R AR . tHR AR IR 5.
M3 5 7T LU H, 2015 4 R I 380K SR
A NXCGRAT) 0 KPR 0 KB T 3%
ByX) o O DX( RIS T HRBA X)) LA K O [X( 3 BA T 4
TETT M) AT A B IRZS: O X (o 6 i) g
AR T M R IR A& AHEE 2012 4F, K3l
B0 X, 0 X0 X 1t K FREDIRES 133 AR FERE
HISCRE, 75 I T ORI VAT IAL s 3 7K A S5 fit e 7K 1 5
Ltk P A X

4
Tab.4 The health assessment index values of surface water environment in Dagu River basin
2012 4F 2015 4F
P HE bR 73 Wik by - - - - - - - - - - - "

VX 00X O0X OX O OKX Wi NX O0X OX O0X OX O0KX il

~ KREIRIFRFAREE (%)  29.7 32.8 51.9 36.9 65.0 30.0 41.07 37.2 38.9 36.5 44.3 60.2 29.5 41.1
e ANBKEPERE/ (m> = NN 413 387 248 282 304 476 352 404 383 285 239 304 473 348
WEE/ (mge L) 7.2 7.5 6.8 7.4 58 7.4 7.0 7.9 83 73 15 57 7.3 13
FERMRBIEE (mg L) 4.8 3.7 9.7 7.3 45 43 57 39 42 80 50 44 41 49
COD/(mg* 1Y) 21.6 10.0 35.7 24.8 21.2 21.6 22.5 16.6 16.5 25.5 17.6 20.9 20.9 19.6

I BODs/(mg* L) 3.1 2.3 43 46 43 27 35 3.4 31 32 3.8 41 25 3.4
A/ (mge L) 0.6 0.2 40 0.5 09 04 1.1 08 04 41 04 09 03 12

B/ (mg e L) 0.16 0.03 0.39 0.21 0.19 0.10 0.18 0.10 0.14 0.52 0.10 0.18 0.09 0.19

TR (% ) 80 75 8 72 71 68 74 90 8 90 8 75 75 83

- TV BRIK AR FR (%) 80 75 8 8 77 75 79 95 91 93 8 80 80 87
JR Ve T 175 GL R HL 45 41 46 3.7 33 29 39 41 39 43 35 31 29 3.5
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T AL 7R G (%) 68 70 75 70 70 60 69 8 8 82 8 72 65 77
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KAS TRHLLR (%) 60 58 62 65 45 40 55 70 72 78 75 47 42 65
R KIHE TR (%) 70 65 62 60 68 75 67 80 78 75 70 72 79 75
KERRAILHR(%) 75 80 70 65 70 70 72 80 8 75 70 71 75 75

5
Tab.5 Calculation of the connection number of health assessment index of surface water environment in Dagu River basin
2012 4E 2015 4

N X OxX oKX 0K ox 0 W N OxX 0K 0 X ox 0 Wk
a 0.1561 0.1344 0.4881 0.2528 0.2123 0.0767 0.2081 0.1172 0.0962 0.3361 0.1102 0.1004 0.0117 0. 1701
by 0.3628 0.3464 0.2548 0.5014 0.5759 0.5343 0.5502 0.1829 0.1680 0.1742 0.2956 0.6037 0.5194 0.5643
by 0.4422 0.2549 0.2260 0.1855 0.2118 0.2933 0.2090 0.4273 0.5416 0.2179 0.4350 0.2960 0.3613 0.2336
¢ 0.0389 0.2643 0.0311 0.0603 0.0000 0.0958 0.0327 0.2726 0.1942 0.2719 0.1591 0.0000 0.1076 0.0320
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