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Water Quality Evaluation and Spatiotemporal Variation Characteristics of Qingyi River Basin

WU Zhuan-zhang' ,GENG Tian-zhao’ , WU Zhen-wei' et al (1. Anhui Province Eco-Environmental Monitoring Center, Hefei, Anhui
230071 ;2.Suzhou Ecological Environment Bureau, Suzhou, Anhui 234000 )

Abstract The single factor evaluation method, fuzzy comprehensive evaluation method and principal component analysis method were used to
analyze the monitoring data of six water quality indicators of seven sections in Qingyi River Basin from 2017 to 2019. The main water quality in-
dexes of the basin were identified. The comprehensive water quality and the spatiotemporal trends of water quality were obtained. The results
showed that the overall water quality of Qingyi River Basin was excellent, and the main water quality indicators were NH;-N and TP; the
downstream water quality was the worst due to the large number of industrial pollution sources, and the main pollution source in the upstream
was N and P pollution caused by forest humus. With the self purification of water body, the water quality in the middle reaches was better than
that in the upper reaches; the water quality in flood season was worse than that in other months due to the agricultural non-point source pollu-
tion caused by rainwater, and the water quality of the basin tends to be optimized over time with strengthening the management of pollution dis-

charge.
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Table 1 Single factor and fuzzy comprehensive evaluation results of water quality of each section in 2017-2019

WS b i AR FWIZE S Fuzzy comprehensive evaluation
i Monitoring i Single factor PR G5 5
No. section ° Year evaluation method ES [IES I 2 e V% Evaluatio;lnresuhs
1 E R 2017 2 0.96 0.04 0 0 0 I3%
2018 I 0.98 0.02 0 0 0 12
2019 IES 0.95 0.05 0 0 0 2
2 Woe [ 2017 IES 0.96 0.04 0 0 0 |ES
2018 IS 0.97 0.03 0 0 0 S
2019 IS 0.99 0.02 0 0 0 1%
3 BB 2017 B 0.98 0.02 0 0 0 IES
2018 Ik 0.98 0.02 0 0 0 I
2019 IES 0.98 0.02 0 0 0 126
4 RS 2017 Ik 0.98 0.02 0 0 0 Ik
2018 IS 0.98 0.02 0 0 0 I
2019 IES 0.99 0.01 0 0 0 I
5 ENEE ] 2017 IS 0.98 0.02 0 0 0 |ES
2018 IS 0.97 0.03 0 0 0 2
2019 IES 0.98 0.02 0 0 0 12
6 birAEa/ia 2017 IS 0.83 0.18 0 0 0 12
2018 % 0.86 0.14 0 0 0 1%
2019 IES 0.89 0.1 0 0 0 2%
7 SEHAR 2017 IS 0.81 0.19 0 0 0 |ES
2018 IS 0.84 0.16 0 0 0 12
2019 IS 0.88 0.13 0 0 0 12k
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Table 2 Water quality indexes to principal components

Heti Egy  ETRE KBAsb
- Variance .
Data Principal - Water quality
. contribution index
group componen rate )/ % S
FERH 1 38.65 TP NH,-N
Annual mean 2 27.12 DO
3 13.13 COD,,, .BOD;
4 10.55 DO ,COD,
A¥IHE 1 31.30 TP .NH,-N .COD,,
Monthly mean 2 20.33 DO
3 17.23 BOD;
4 13.58 Ccop,,

m— F34{E5 £ Average annual variance

— o FIEZARH E Annual mean cumulative variance
1 A7 £ Monthly mean variance

—e— A¥MAZEATF £ Monthly mean cunulative variance

B/t percentage Il %

E &% Principal component
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Fig.2 Contribution rate of principal component variance and

cumulative variance
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Table 3 Results of principal component comprehensive evaluation of

annual mean data

iUl ]

T
dn

No. Monitoring section 2017 4 2018 4 2019 4¢
1 B Of 0.46 -0.55 0.13
2 WG i 0.24 -0.01 -0.21
3 BEIRMF -0.25 -0.83 -0.48
4 T -0.57 -0.76 -0.81
5 A EHTA -0.07 0.17 -0.33
6 T U 1.06 0.69 0.30
7 TR 0.45 0.95 0.43
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Table 4 Results of principal component comprehensive evaluation of monthly mean data

s I B T

F%  Nomioring PP U280 34 44 sA 64 7A 84 9 104 1A 12 A
No. section Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec.
1 B 2017 — — — — 0.71 0.59 0.15 0.32 025 -017 0.6 -0.18
2018 -0.07 -047 0.1 050 -0.04 -0.53 -061 -0.42 067 -077 -0.58 -0.78
2019 0.12 0.66 0.10 -031 -0.80 053 -0.16 -0.38 041  -0.68 -0.62 -0.81
2 WG LWE 2017 051 -048  -0.33  -0.10  -0.29 0.17 1.53 147  -001 -032 -023 -0.05
2018 -029 -0.75  0.42 0.08 0.26 0.59 0.32 0.69 0.92 036  0.03 -0.28
2019 -052 -0.02 -0.15 0.38 0.69 0.64 0.88 0.46 0.16 0.17 0.6l —
3 FENE 2017 — — — —  -034 -042 -055 -0.25 0.77 0.01 -0.76 -0.58
2018 -0.51 -0.85 -0.86 -0.04 -0.58 -043 -042 -0.71 -0.88  -0.64 -0.39 -0.45
2019 -052 -022 -0.86 -0.14 -0.22 0.80 -020 -026 -0.89 -0.48 -0.79 -1.07
4 BREAER 2017 -0.18  -0.14 024 0.28 0.18  -0.08 0.21 0.50 091  -0.17 0.0 -0.18
2018 -0.26 002 -0.10 -035 -034 -031 022 -0.30 0.00 0.63 -0.10 0.20
2019 -0.77 -031 -052 -025 -0.61 -025 -0.06 0.46 0.36 020  0.10 —
5 TP 2017 — -0.53 -0.65 -0.02 -048 -0.58 1.06  -0.01 -028  -045 -0.32 —
2018  — — =076 -0.56 -0.37 0.26 135 -0.14 046  -0.07 — —
2019 -0.54  -0.19 020 -026 -0.44 0.33 1.74 0.01 013 -0.07 — —
6 WEEE 2017 -0.25  -047 -048  -0.19 0.23 0.46 0.98 0.37 038  -021  0.04 0.53
2018 0.19 -031 059 -029 -0.22 0.02 -0.70 0.71 134 -050 0.6l 0.72
2019 -0.94 -0.14 -0.14 -048 -0.32 0.39 0.16 0.06 097 -025 -043 —
7 SR 2017 -038  -028 005 -029 -0.21 0.31 0.78 0.25 058  -023  0.07 0.28
2018  -030 -033 -0.06 -029 -0.07 0.31 0.36 0.37 078  -029  0.09 0.43
2019 -029 -026 0.9 -034 -0.22 0.22 0.00 0.40 .00 -035 0.5 —
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Fig.3 Variation curve of comprehensive scores of principal components in Qingyi River Basin and its section
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HAEEARTE
x4 VNPEREERAEHRDERPHEYEE Y (AR EREBERY
YRR EE S 0.039 mg/L)
Table 4 The bioconcentration of 97 % cyhalofop-butyl in Brachydanio
rerio ( the original concentration of cyhalofop-butyl is
0.039 mg/L)

KRR RO G AR AR RS A He Wy AR
st [] Cyhalofop-butyl Cyhalofop-butyl o

Bioncentration

Time //'h concentration in concentration in
/ water // mg/L fish // mg/kg factor( BCF)

0 0.038 8 0 0

24 0.041 8 0.506 12.1

43 0.041 1 0.505 12.3

96 0.043 2 0.600 13.9
144 0.042 6 0.694 163
192 0.043 4 0.582 134

x5 VPEREHREAEHSEGRPHEYEE Y ( ARERBARY
AR E S 0.39 mg/L)
Table 5 The bioconcentration of 97 % cyhalofop-butyl in Brachydanio

rerio ( the original concentration of cyhalofop-butyl is

0.39 mg/L)

/] SRS R = o gl A L e
s} [] k%iiﬁpﬁﬁfy? b Mé}'??]iﬁpiﬁfy? b /EE% i %ﬁ:
e L L Bioncentration
llme//h concentration 1n concentration 1n fac BCF

water // mg/ L fish // mg/kg actor( )

0 0.376 0 0
24 0.351 5.47 15.6
48 0.317 6.88 21.7
96 0.302 7.10 23.5
144 0.294 8.40 28.6
192 0.361 8.08 22.4
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