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Abstract: Water quality deterioration in rivers has become a serious environmental problem. It is of great significance for
management to carry out comprehensive assessments of water quality. Due to different objectives, it is crucial to select
reasonable evaluation criteria for a comprehensive assessment. In this study, we assessed the water quality conditions by the
Water Health Assessment Index, based on the expectation and threshold value ( ETI) and water quality index ( WQI) in
Yixun River, which is the water source for the “Water Diversion Project from Luanhe River to Tianjin City”. The results
showed that 1) the water quality rated at a “good” level for ETI, and “moderate” level for WQI; 2) the water quality in 24
sites was classed into four levels for ETI and only two levels for WQI; 3) the water quality decreased significantly from

upstream to downstream in Yixun River. Especially for ETI, the water quality changed from “excellent” to “poor”. 5) The
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two indices, ETI and WQI, showed a significant correlation (R=10.951, P < 0.01). From the results of the stepwise
multiple regression, the dominant factors for ETI were DO, EC, SS, BOD,, and TP (P < 0.05) ; and those for WQI were
DO, SS, BODy, TP, TN, and NH,-N (P < 0.05). These results suggested that 1) the water quality deterioration in Yixun
River was closely related to the land use. 2) For aquatic environment management, ETI, as an assessment based on the
relative state of water quality, could reflect spatial variation in river water quality better than WQI, which was more suitable
for water quality management in a basin. Therefore, ETI can help managers to make and set management objectives for
polluted rivers or streams based on the water quality, and can be used as an effective method to evaluate river management
performance. Meanwhile, WQI, as a method for evaluating the absolute state of water quality, is more suitable for
evaluating the temporal variation in river water quality, and plays an important role in evaluating the effect of aquatic

environment management.

Key Words: River water quality characteristics; comprehensive assessment methods for water quality; Management

application; Yixun River
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Fig.1 Distribution of sampling sites in the Yixun River basin
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Table 1 Standardized calculation of water quality parameters for ETI method
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(EC) 1K 435.6 s/ cm ; B PP REA (SS) SF44°0 10.83me/L; G R ER TS £ (COD,, ) F44 M 6.70mg/ L, 355
V2K ; 1 B AT E R (BOD;) 34k 4.06mg/L, K E IV 2K T, IS FRER 8 i b, BB (TP) P35
0.13mg/L, ik M 27K ; TN P38 1.84mg/L, ik F] V 27K 57 ; Z A (NH,-N) -1 0.23mg/L, 353 1 257K T
IR ER A (NO,-N) 3428 2.6Tmg/L, EWFEIRIT 45 E a( Chla) V328 7.52png/L,

F2 WQI FEZKREFIHERNE
Table 2 Assignment and weight of water quality parameters for WQI method

7 A FREAL ST E Standardization values

Factors Weight 100 90 80 70 60 50 40 30 20 10 0
R4, Dissolved Oxygen 4 =7.5 >7 >6.5 >6 >5 >4 >3.5 >3 >2 =1 <1
L

X . .. 2 <750 <1000 <1250 <1500 <2000 <2500 <3000 <5000 <8000 =12000 >12000
Electrical conductivity

. {rﬁl_”zk . 3 <10 <15 <20 <30 <50 <75 <100 <150 <200 <300 >300
Suspended Solid

f=n 23 LR b

PP 3 <1 <2 <3 <4 <6 <8 <10 <12 <14 <I5 >15
Permanganate Index

L H AT A

Biochemical oxygen 3 <0.5 <2 <3 <4 <5 <6 <8 <10 <12 <I5 >15
demand after five days

S Total Phosphorus 1 <0.01 <0.02 <0.05 <0.1 <0.15 <0.2  <0.25 <0.3 <035 <04 >04
B Total Nitrogen 3 <0.1 <0.2  <0.35 <0.5 <0.75 <1 <1.25 <1.5 <1.75 <2 >2
% Ammonia Nitrogen 3 <0.01 <0.05 <0.1 <0.2 <0.3 <04 <05 <0.75 <l <125 >1.25
AR ER & Nitrate Nitrogen 2 <0.5 <1 <1.5 <2 <3 <4 <5 <6 <8 <10 >10
4% 2% a Chlorophyll a 3 <1 <4 <7 <10 <15 <20 <30 <40 <50 <65 >65

AT A3 AL 4 5 10 AT 9 45 SR O 7K A 1 17 R e 12021
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Table 3 Characteristics of water quality parameter in Yixun River

J5b7: Tndexes A bR W B
Mean+SD Expectation Threshold
T4 Dissolved Oxygen(DO,mg/L)" 5.99+1.13 7.5 3
B 53R Electrical conductivity( EC, ps/cm)? 435.6+£144.7 194.88 607.3
B IFHEE R Suspended Solid(SS, mg/L)? 10.83+11.12 2.12 7.02
FARRER 155X Permanganate Index( CODy,, ,mg/L)" 6.70+1.29 2 10
5 H A1k 77 % Biochemical Oxygen Demand After Five Days( BODs,mg/L)" 4.06+1.95 3 6
S8 Total Phosphorus( TP, mg/L) ! 0.13+0.17 0.02 0.3
S Total Nitrogen( TN, mg/L)! 1.84+1.35 0.2 1.5
Z % Ammonia Nitrogen( NH;-N,mg/L) 0.230.11 0.15 1.5
il fRER & Nitrate Nitrogen(NO;-N,mg/L)> 2.67+1.60 0.24 4.93
4% % a Chlorophyll a( Chla,ug/L)> 7.52+3.90 1.90 13.98
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Fig.2 Water quality levels and spatial distribution of ETI and WQI assessment
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Table 4 Variation of water quality and the dominant factors for ETI and WQI in Yixun River

FHib 1 F A 2 F il 3 S AENEERE
Principal Principal Principal Results of
component 1 component 2 component 2 step regression
il g B Explained variation 33.38% 25.33% 12.19% ETI WQI
ZR#BR Cumulative Explained variation 33.38% 58.71% 70.89%
HEf4A Dissolved Oxygen 0.126 -0.3 0.841 ) ®
i 53R Electrical conductivity 0.51 0.594 0.097 [ J O
B IFE A Suspended Solid 0.219 0.528 -0.491 () )
R AR R ER 6 4L Permanganate Index -0.556 0.67 0.23 @) O
JeSy— =X

fjio?hizrjij zizen Demand After Five Days 0803 0169 0-31 i d
S Total Phosphorus 0.307 0.73 -0.004 [ J [ J
AL Total Nitrogen 0.898 -0.022 -0.098 @) ®
%% Ammonia Nitrogen -0.346 0.755 0.151 O [ J
fifREL A Nitrate Nitrogen 0.935 0.11 0.087 O O
4% a Chlorophyll a -0.407 0.467 0.267 ) @)

O (LERAEZ L M F b R T MR P<0.05; OMSRTEZ L mlH % T 1k P>0.05

Rl R e ETUIERS o K BT I b 3 ik 20075 S840, T iy 32 202 RAF R — e 9% i M ik 2 B 4
EIEEH . W LR A K T T b i 2 DO A e 3y 32 (&1 1) AU i By A0l T 3
A5 2 Wbt IR 3t P A Vo 75 e T A 35 T B T e A AR P 2 1 T v i
THiR WD P B R AN T M, 5 A T 2, DR A9 A AE B 3 A 3 2 A Db T v i 2017 4K
TEMTEE AR S R, Dbl (AT & (RIS BRAE (A2 3 A4S ) S i) iR 5 , 2303 0 3.07x 10" £,0.9% 10" t
F10.9x10% t, LA, 12 DX I 57428 A T AR 40 AR A P s Ay AT Y b vy, D6 A A R S 0 A 55 1 AR 2 F
ARG OL T, D byan s A By ek T T REAF AR i B D0 o — T T, AN B9 AN 5 B T 3 Al % DL )
TR B, B R T RR A 38 15 5 59— D T, aod A AR IS S AR 3 v b 3 R R K TR Y R O i
PR 2 A BRSSO X, ARG Bl B A R B P MR 96 2017 ARRTETT SRR R
WAL SR IENOAR I RAE R R 55 0N BREET5 Bl 50 258, R A3l i Jis: B A9 A= 35 175 7RI Tk R 7K
JCH 5 Y P T A R A EE PR 2R PO [l SR A U st ¥ e, A A AT 1 B K A A T e
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32 BRI IE PG AR B LA
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SEG(IE 2) o UL ETI PP Tk A4 R D S BE 3, 76 TE A SR K [ 2 6] 22 S A1 00 T, RERS (AL i B 4
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