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Water pollution characteristics and water quality evaluation during the freezing period in
Lake Baiyangdian of Xiong’an New Area”
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( Pollution Prevention Biotechnology Laboratory of Hebei Province, School of Environmental Science and Enginnering, Hebei

University of Science and Technology, Shijiazhuang 050018, P.R.China)

Abstract; Twenty-five water sampling sites in Lake Baiyangdian were selected to investigate the characteristics of water quality in
January 2019, including primitive area, tourist rea, living area, aquaculture area and enter area. Temperature, dissolved oxygen
(DO), ammonia nitrogen (NH;-N) , nitrous oxide nitrogen ( NO;-N) , nitrate nitrogen (NO3-N), total nitrogen (TN), total
phosphorus (TP) , permanganate index were used as factors to evaluate water quality based on the single factor evaluation method,
comprehensive pollution index (K) method and principal component analysis method, respectively. The results indicated that tem-
perature of the lake had a minor fluctuation, the DO exhibited a huge variation, TN and TP presented high concentrations during
the freezing period in Lake Baiyangdian. The single factor evaluation showed that when TN was used for evaluation, Class [ll water
bodies accounted for 28% , and the rest were Class IV, Class V and lower V among the 25 sampling points. When TP was used,
Class Il water bodies accounted for 16% , and the rest were IV, Class V and lower V. Overall, the quality of Lake Baiyangdian
water was relatively poor. The comprehensive pollution index method showed that water quality in the living area was better, while
the enter area was worse. The water quality of Baigou River, Fuhe River and Puhe River were the worst among all sampling sites,
which belonged to heavy pollution rivers involved to TN and TP. The principal component analysis indicated that the six rivers of
the sedimentation area had large deviations in water quality and pollution influencing factors. TN and TP were highly correlated with

PCA1 and PCA2 in the physical and chemical indicators. Overall, the evaluation combined qualitative and quantitative methods
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showed that the TN and TP were the main limiting factor in freezing period of Lake Baiyangdian. From all the results, the freezing
period is important for lake water bodies, probing the source of pollution and controlling it can significantly improve the water quali-
ty of the lake. The series of researches not only offers the best opportunity for the treatment of water, but also provides guidance for
the treatment and restoration of water pollution in Lake Baiyangdian.

Keywords ;: Lake Baiyangdian; freezing period; pollution characteristics; single factor evaluation method; comprehensive pollution

index (K) method; principal component analysis method
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Tab.1 Characteristics of five functional zones in Lake Baiyangdian during freezing period

HfEX PRI IhEE X 4T
R X S1~S3 NIRFG D , N T
it I X S4~S6 X B A, e AL T 2
TR X S7~S13 W FEROK R, X A A T R
FREH X S14~S19 X Y7 = F g % 1k
ATEX $20~825 6 AT I 7 B 1 VE 5 A AU
J &
38°59" N
38°53"
X v
X
38°47" FRIHIX
AKX
0 5km
115°45' 115°51" 115057 116°3

Bl 1 APERER AR RN B

Fig.1 Distribution of sampling sites of Lake Baiyangdian
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Fig.2 Basic indicators of water quality of sampling sites in Lake Baiyangdian
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Tab.2 Comparison of main pollution indicators of Lake Baiyangdian with other lakes

Mg WA TN/ (mg/L) TP/ (mg/L) FRIG YRR E= BTN
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FHT.O 1.29~1.46 0.03~0.04 — [33]
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eSS 3 B A2 iR E| 3.9~9.2 0.11~0.20 TN [37]
2 et 6.24~9.52 0.36~0.70 TN TP [38]
TR 35 0.32~1.79 0.005~0.019 — [39]
244 123 JERRHIA 0.3~0.5 0.003~0.007 — [40]
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Tab.3 National control monitoring indicators of Lake Baiyangdian during 2017-2019
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Tab.4 Single factor evaluation result of sampling sites in Lake Baiyangdian

IR bR
A+
[IIES V& V% EAES
TN S7.89 810,516,  S1.S3.54.S8.S13~S15, S11.S12 S2.85.56.
S17.S19.521 S18.823.525 $20.822 524
TP S9 S11.S13.S19 S$3.56.58.510 .12, S1.82. .84, S7.S14 818,
S15~S17 822 825 S5.823 $20.821.524
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Fig.3 Comprehensive pollution index of sampling sites in Lake Baiyangdian
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