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WQI for water quality evaluation in Qingshan Lake
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Abstract: Qingshan Lake used mainly for tourism, agricultural irrigation, and drinking water and other purposes
and development of tourism, industry may make the existence of the risks contamination. So this study was
conducted to help understand the lake’s water quality by using a water quality assessment. Based on sampled
water quality data from Qingshan Lake in Lin an from 2009 to 2013, water quality was evaluated using the wa-
ter quality index method with a Principal Component Analysis along with a coefficient of variation for standard
multiple weight and average weight. The water pollution contribution of each into the reservoir was obtained by
analyzing the causes of pollution. Results showed that the single factor chemical oxygen demand index and
NH;-N in Qingshan Lake reached level I, in accordance with function grade of Qingshan Lake. Single factor
labeling indexes revealed that total phosphorus, total nitrogen, and chlorophyll-a were the main pollutant. The

comprehensive water quality identification index method based on the principal component analysis and the av-
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erage weight, confirmed these results. From 2009 to 2013 the lake’s water quality reached level IV. The maxi-
mum WOQI was 4.331 in 2009, and the minimum was 4.131 in 2013 with a U-shaped pattern. The pollution
contribution from the Jinxi Stream was highest for TN and Chl-a. The South Tiaoxi Stream took the second
place. The pollution contribution from Linxi Stream was highest for TP. These results will help provide a scien-
tific basis for management and protection of Qingshan Lake. [Ch, 4 fig. 6 tab. 16 ref.]
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Figure 1~ Monitoring results of five indexes of Qingshan Lake reservoir
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Table 1 Water quality grade of Qingshan Lake from 2009 to 2013
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2012 2.60 2.30 4.00 6.80 430 4.031 \Y | K4
2013 2.70 2.30 4.10 6.60 5.00 4.131 v I R g
R4 105 6 K ThR RS R 4), i 4 AT 2011 4B 75 | el
HWIZEF 2012 4247 . MR LEE/K B REEUN T 4.00, k%) R 4.4

02Kk b, FLA e W IV K Bk . 0K AR LIS Rl 42T
R EIGTI R . &, APENESRIISEORTE. w240

e o s o 2 3 [15] i 3.8 1
FH) L5 G R BOPR IRAE B, X AT RE S L0 R ok SO Bl A R %3_6 s

—0— 2009 —e— 2010
UK I 22 80k, MW R EAEPER ., BiE, U E34F 0o —e—o0m2

%

MRAMENKIAE, HSEEWHEMN 70%, KiapEm e s . gé [, 2013 .

L B 2 PR R K A — o B RS 8 T ik, Uz k42 K BE KE &S

TIPER, KA BT i% B4 2zoARiR s He v o A A

2.3 KINEIhEE R EHRS T Figure 4 Distribution characteristics of the
HE 4 2009-2013 4575 111 9 5 R 1A 1AL 500 A R AR (81 3) four seasons of WQI

TR I B2 5K BRI R, X He s () ISR PR D RE DX b v, 45 31055 LT /K SBHE bn 5 4 155 0 A
IKIRAEGORPRITOL (K 2) 0 HI 2 Al fL2e i i . AR R N 100%, REBERHS . HRE
PRE e, IBARARNO, TEOLAEIRM; BBRRZ, 78 2012 455U 1 YOl KRB REIX B0R . 4R R a
£ 2009 4R R A 0, BEJE kR RZAFE ETL, fHOUA Priese, 18 2012 42358 50%, BJ5 1E 2013 43k
PRASLEER] 0, RETHEREMER . L5 K BRI IEEUA PR AR SE M 2009 4£49 0 TF4G BT, 78 2011 43k
Ak, MG TRE, 12013 kR S 0, EHEAk.

AR T i T 2K 3R 5E DI REIX A, 2009-2013 475 LW /K S PEPE O 45 R A& 1.

®2 FUMKRFEHRERIEIRER

Table 2 Water quality evaluation of surface water function zones on Qingshan Lake

Ay Y A IR 2 5 A HA N B e a A KRNI
KBRS 6 6 0 0 0 0

2009 AR EL 0 0 6 6 6 6
KRR % 100 100 0 0 0 0
KRR 6 6 0 0 1 1

2010 AR A B 0 0 6 6 5 5
bR R % 100 100 0 0 16.67 16.67
IRFRA L 6 6 0 0 2 3

2011 A ER A 0 0 6 6 4 3
K bR R % 100 100 0 0 33.00 50.00
BEY TN N1 6 6 1 0 3 3

2012 HFR B 0 0 5 6 3 3
bR R % 100 100 16.67 0 50.00 50.00
RFRANEL 6 6 0 0 0

2013 AR EL 0 0

IEFR R % 100 100 0 0 0
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Table 3 Weight of each index

bR Pl WA S ISy W4 R a
F I HTIE 0.186 0.179 0.282 0.177 0.177
5 S 7R 0.079 0.346 0.104 0.138 0.333
R ISFS 0.067 0.036 0.178 0.552 0.167
x4 BFBUHMKREETINER
Table 4 Comprehensive evaluation results of water quality in Qingshan Lake
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2013 4.131 I\ 4.131 1\ 5.531 \ 4.031 v
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Table 5 Comprehensive water quality index of the tributaries of the Qingshan Lake from 2009 to 2013

5 A S
4 gy WA H@'ﬁg g‘ﬁ S g FARRERER KRS
MR (K 2.30 3.20 4.70 5.40 4.70 4.131 \Y
2000 B (SRR 3.40 5.10 5.30 6.50 5.40 5.142 Vv
BE (e 1) 1.70 2.40 4.70 5.20 430 3.730 i}
REC=T) 2.30 3.50 5.30 4.60 4.80 4.031 Y
R (KAF) 2.40 3.10 5.10 5.10 430 4.131 \Y
5010 B (ZRAF) 3.00 4.80 5.00 6.70 5.10 4.941 v
BE (Je 1) 1.90 2.50 4.60 5.40 4.60 3.830 I}
RIZE(=T) 2.40 3.20 6.20 5.60 5.30 4.631 Y
R (KHF) 2.30 3.20 4.30 6.30 5.00 4231 \%
011 HRIR (ZHRA) 3.60 6.80 4.90 7.40 5.70 5.542 A
BE (1) 1.80 2.30 4.20 5.10 3.90 3.530 il|
RE(=T) 2.30 4.60 4.80 5.30 4.80 4341 \%
MR (K 2.40 2.60 5.00 6.20 430 4231 \%
012 R (R 2.90 4.20 5.30 6.30 5.20 4.831 \%
B (JE LTS 1.90 2.20 4.50 430 4.10 3.530 il|
RIE (=T 2.20 2.10 8.40 4.70 3.50 4.631 \%
R 1% (K ) 2.30 3.00 5.30 5.40 4.90 4331 \'%
2013 B (R 3.10 5.50 6.20 6.00 4.70 5.432 V
HEE (1) 1.80 2.70 5.30 4.60 430 3.930 |
RIZE(=T) 2.60 3.80 5.70 5.00 4.50 4531 \%

F 6 2009-2013 FiHHiT/KLEHRA R HKAKREMNSIRFEHARERE

Table 6 Annual concentration of outlet water quality monitoring in the treatment Ltd of municipal wastewater from 2009 to 2013

fbr 2009 4= 2010 4% 2011 4 2012 4 2013 4
BE thH B i 1 i piign| o BE i
B/ (mg-L™) 1.670 0.677 2.870 0.976 2.490 0.279 2.800 1.130 2.220 1.110
A2 At/ (mg- L) 200.000  23.600  220.000 25.800  303.000  40.700  244.000 28.800  118.000 19.000
A/ (mg-L™) 21.300 7.200 19.800 4.030 27.200 4.650 30.700 2.600 25500 2.680
B/ (mg-L™) 34.600 9.470 33.400 11.200 62.800 6.880  49.800 10.900  34.400 13.400

HKE/OF t-d™) 4.700 4.700 4.840 4.840 4910 4910 5.480 5.480 5.440 5.440
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