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Fig. 1 Sampling points distribution map of the
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Chanhe, Bahe, Fenghe and Zaohe Rivers
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Tab.1 Relative specific gravity (P;) and standard factor value (C;) of each water quality indicator
K PR F(CH
¥etn P 100 90 80 70 60 50 40 30 20 10 0
KR 1 21/16 22/15 24/14 26/12 28/10 30/5 32/0 36/—2 40/—4 45/—6 >45/<<—6
pH 1 7 7—8 7—8.5 7—9 6.5—7 6—9.5 5—10 4—11 3—12 2—13 1—14
EC 1 <750  <C1000 <C1250 <C1500 <C2000 <C2500 <3000 <{5000 <8000 <C12000 >>12 000
DO 4 >7.5 >7.0 >6.5 =>6.0 =>5.0 >4.0 >3.5 >3.0 >2.0 =1.0 <1.0
CODy, 3 <5 <10 <20 <30 <40 <50 <60 <80 <100 <150 =150
BOD; 3 <0.5 <2 <3 <4 <5 <6 <8 <10 <12 <15 >15
hEE 2 <5 <10 <15 <20 <25 <30 <40 <60 <80 <100 >100
AR 3 <0.01 <C0.05 <<0.10 <C0.20 <<0.30 <C0.40 <C0.50 <<0.75 <{1.00 <1.25 >1.25
fifi i 1 <25 <100 <200 <300 <400 <500 <600 <800  <C1 000 <1500 >1 500
Ca”" 1 <10 <50 <100 <150 <200 <1300 <400 <500 <600 <1000  >>1000
Cl 1 <25 <50 <100 <150 <200 <300 <500 <700 <1000 <1500  >>1500
SO% 2 <25 <50 <75 <100 <150 <250 <400 <600  <<1000 <1500  >>1500
Mg " 1 <10 <25 <50 <75 <100 <150 <200 <250 <2300 <500 <500
T 4 2 <0.5 <2.0 <4.0 <6.0 <8.0  <C10.0 <{15.0 <C20.0 <{50.0 <<100.0  >>100.0
WhsE 2 <€0.005 <C0.01 <C0.03 <C0.05 <C0.10 <C0.15 <C0.20 <C0.25 <C0.50 <<1.00 >1.00
oy 1 <0.2  <1.60 <{3.20 <<6.40 <<9.60 <<16.0 <{32.0 <{64.0 <<96.0 <160.0  >160.0
TDS 2 <100 <500 <750 <1000 <C1500 <C2000 <I3000 <5000 <C10000 <20 000 >>20 000
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Tab.2 Mean and standard deviation of each water quality indicator in Chanhe, Bahe, Fenghe,and Zaohe Rivers

KT FE T} — - LCl - ey U=R0)
R O /bl i 1} T 3
KR/ C 18.5+10.9 18.6+9.1 19.7+8.5 19.4+9.0 22.9+6.5
pH 8.3+0.3b 8.3+0.2b 8.0+0. 2ab 8.1+0.6b 7.7+0. 4a
DO/ (mg-Lﬂ) 6.1+2.7ab 5.04+1.5a 5.3%+3.2a 7.9+2.7b 5.4+1. 8a
EC/(ps»cm ) 453, 9490. 8a 444.1486. 2a 697.34121.1b 424, 84244, 7a 667.14206. 3b
MR/ NTU 12.848a 14.348. 3a 27.1+12.8b 12.648. 3a 7.4+8. 2a
HHE/ (mg- LD 0.840. 5ab 0.4740. 4a 1.240.4b 0.5%1.2a 0.540. 3a
WA/ (mg+ LY 0.1740. 1ab 0.140. 1a 0.240. 1c 0.140. 1a 0.2740. 1bc
WA/ (mg+ LD 4.5+1.6 4.9+1.2 5.1+1.2 5.1+£2.8 6.0+£1.5
M/ (mg - L7H 0.240.2 0.2+0.2 0.14+0.1 0.140.1 0.24+0.1
e/ (mg+ LD 181. 5452, 7ab 183. 6434, 8ab 163.3+47. 8a 166.3461. 9ab 207.3437.3b
COD,,/(mg+ L") 4.7+1.5 5.4+4.1 6.3+2.6 4.5+1.5 5.8+0.8
SO /(mg+L D 107.0£11. 7a 132.0£29. 8a 149.0£51. 8a 214.2485. 8b 202.04102. 0b
Ca®" /(mg+ L™ 69.2415.0 76.1414.2 70.2+8.8 64.8423.3 74.3412.9
Mg®" /(mg+ L™ 14.0%+3. 0a 14. 844, 7ab 16.746. 3ab 22. 2414, Obc 24,5+10.7c
Cl /(mg+LH 23.8+13. 8a 23.14+14. 0a 19.6+8. 2a 54.1451.9b 68.9+52.7b
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Fig. 2 Spatial distribution of W, in different seasons

of Chanhe,Bahe, Fenghe and Zaohe Rivers
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Tab.3 Five WWQ'min models selected according

to the evaluation indexes R* and P,

Wywar | BESH R P Pw/%
Wywar_ | DOJEUE.CODyy, - M IR EC 0.91 <C0.001 7.03
Wyar ., DO CODy, W .SO% L EC 0.90 <<0.001 5.93
Wy, DOJEA.CODy, M ERALSOT JEC 0,93 <<0.001 6.95
Wwar ., DO,EA,CODy, - M, BHLSOT LEC 0,90 <C0.001 4.69
Wyaq - DOSE & CODy,» 8, T A 2. 0.93 <C0.001 6.12
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Identifying Optimal Minimum Water Quality Index for

Weihe River Tributaries in Xi’an City
XU Xin-han', LIAN Yan-qing”,LI Xiao-ke' , FANG Yan', WANG Zhe'

(1. Xi’an Institute for Innovative Earth Environment Research, Xi’an 710061, China;
2. Yangtze Institute for Conservation and Development, Hohai University, Nanjing 210098, China)

Abstract: To determine the key water quality indicators for influencing the Weihe River tributaries of Chanhe, Bahe,
Fenghe and Zaohe Rivers and the minimum water quality index (WWQImm ) is of great significance for simplifying water
quality evaluation. The research set up a total of 30 sampling points in the 4 rivers and collected water quality samples in
April, August,and December 2019, respectively. Fifteen water quality indicators were analyzed by laboratory experiment
and mathematical statistics. It was found that the content of DO in Fenghe River was obviously highest, and the contents
of EC and nitrite in Zaohe River and the Bahe River reach after the convergence of Chanhe River were higher than other
rivers. In addition,based on 15 water quality indicators, the water quality index (Wyq ) was calculated to evaluate the
temporal and spatial changes of water quality of the 4 rivers. This study shows that the water quality indices were gener-
ally above the medium level (Wyq==51) in all four rivers,and the water quality of the Fenghe River was better among the
four rivers. On time scale,the water quality in the spring of 2019 was better than the other two periods. Besides, step-
wise multiple linear regression analysis and empirical method were used to determine the appropriate minimum water
quality index (WWQImm ) »which contains DO,ammonia nitrogen, CODy, » turbidity,nitrate nitrogen, SO’ ,and EC. Com-
pared with the Wyq based on 15 water quality indicators, the relative error (Ppp) is only 4. 78%, the linear correlation
coefficient R” reaches 0. 95,and the root mean square error (R pyse) is only 3. 99. Finally, the spatial and temporal distri-
bution of Wy and the appropriate WWQIm;n in the 4 rivers are consistent. Therefore,it can be considered that the selected
appropriate WWQ‘mm can be replaced of WQI, which is more efficient for time-saving, low-cost and high-efficiency water
quality evaluation in the basin near the Chanhe,Bahe, Fenghe and Zaohe Rivers.

Key words: Weihe river tributaries; water quality indicators; water quality index(Wyq) 5 minimum water quality in-

dex (WWQ]mm )





