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Tab. 1 Water layer division and sampling depth at sampling point
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Tab. 2 The relative weights and the normalization factors of parameters for WQI calculation

H—fkfECH
B g EP)
100 90 80 70 60
TN/(mg+ L™ 2 <<0.10 [0.10,0.20) [0.20,0.35) [0.35.0.50) [0.50,0.75)
TP/(mg+ L™1) 4 <0.01 [0.01,0.02) [0.02,0.05) [0.05,0.10) [0.10,0.15)
NH:; —N/(mg+ L") 3 <0.01 [0.01,0.05) [0.05,0.10) [0.10,0.20) [0.15,0.30)
NO;—N/(mg+ LD 2 <0.5 [0.5,2.0) [2.0,4.0) [4.0,6.0) [6.0,8.0)
NO; —N/(mg+ L1 2 <20.005 [0.005,0.010) [0.010,0.030) [0.030,0.050) [0.050,0.100)
TON/(mg -+ L™ 2 <0.05 [0.05,0.10) [0.10,0.20) [0.20,0.30) [0.30,0.40)
DO/(mg -+ L™ 1) 4 =>17.5 (7.5,7.0) [7.0,6.5) [6.5,6.0) [6.0,5.0)
Phosphate/(mg + L™1) 1 <0.16 [0.16,1.60) [0.60,3.20) [3.20,6.40) [6.40,9.60)
Sulfate/(mg + L™ 1) 2 <25 [25,50) [50.75) [75,100) [100,150)
Chloride/(mg + L™ 1 <25 [25,50) [50,100) [100,150) [150,200)
COD-Mn/(mg+ L™ 1) 3 <1 [1.2) [2,3) [3.0) [4.5)
COD/(mg+ L1 3 <5 [5.10) [10,20) [20,30) [30,40)
BOD;/(mg+ L™ D) 3 <0.5 [0.5.2.0) [2.0,3.0) [3.0,4.0) [4.0,5.0)
EC/(pS+ cm®) 1 <750 [750,1 000) [1000,1 250) [1250,1500) [1500,2 000)
pH 1 7.0 (7.0,8.0] (8.0,8.5] (8.5,9.0) (6.5,7.0)
H—fkfECH
=L
50 40 30 20 10 0
TN/(mg+ L™ [0.75,1.00) [1.00,1.25) [1.25,1.50) [1.50,1.75) [1.75,2.00] >2.00
TP/(mg+ L1 [0.15,0.20) [0.20,0.25) [0.25,0.30) [0.30,0.35) [0.35,0.40] >0.40
NH; —N/(mg-L 1) [0.30,0.40) [0.40,0.50) [0.50,0.75) [0.75,1.00) [1.00,1.25] >1.25
NO;—N/(mg -+ LD [8.0,10.0) [10.0,15.0) [15.0,20.0) [20.0,50.0) [50.0,100.0] >100.0
NO;—N/(mg+ L") [0.100,0.150) [0.150,0.200) [0.200,0.250) [0.250,0.500) [0.500,1.000] >1.000
TON/(mg+ L™ 1) [0.40,0.50) [0.50,0.70) [0.70,1.00) [1.00,2.00) [2.00,3.00) =3.00
DO/(mg -+ L") [5.0.4.0) [4.0.3.5) [3.5,3.0) [3.0,2.0) [2.0,1.0] <1.0
Phosphate/(mg + L) [9.60,16.00) [16.00,32.00) [32.00,64.00) [64.00,96.00)  [96.00,160.00] >160.00
Sulfate/(mg + L™ [150,250) [250,400) [400,600) [600,1 000) [1000,1 500] >1 500
Chloride/(mg « L™1) [200,300) [300,500) [500,700) [700,1 000) [1000,1 500] >1 500
COD-Mn/(mg =+ L™ 1) [5.8) [8.10) [10,12) [12,14) [14,15] >15
COD/(mg =+ L™H [40,50) [50,60) [60,80) [80,100) [100,150] >150
BOD;/(mg+ L™ D [5.0,6.0) [6.0,8.0) [8.0,10.0) [10.0,12.0) [12.0.15.0] >15.0
EC/(puS+ cm ™) [2 000,2 500) [2500,3 000) [3000,5 000) [5000,8 000)  [8 000,12 000] >12 000
(6.0,6.5]U [5.0.6.0]U [4.0,5.00U [3.0,4.00U [2.0,3.0U [1.0,2.00U
PH [9.0,9.5) [9.5,10.0) [10.0,11.0) [11.0,12.0) [12.0,13.0) [13.0,14.0)
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D C/men HBEEACC, RIS BHC Bl (R 2).
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2.1 PCA &S #f

il i SPSS #9 3= 70 X 5 i D g ®3 KRETKEAAHBEIRAEFREIESY
oF A ) SR A B 1 18 7K 53 48 s im0 1Y Tab. 3 Principal component factors and main parameters
SEHY HE AT I T B B, 40 B 45 SR D in different periods of Daheiting reservoir
R 3N R 3 AT, AN [A] B 4 B S - F W T
FIFRFIEME KT 1 W ERSH TR 1 2 3
3, = FE W B 5wk R 4 ik F) Ek i1 AT 8.185 2.810 1.698
90.656 % .94.807 % .98.390 % , 1R K & & R/ % 58.462  20.068  12.127
RS L A K A 45 . M 45 B B 2Tk % 58.462 78529  90.656
& I B A T] 3 k43 B 3R BB DT B AR WM ERAKFHT  BOD;  NO,—N  Chloride
[ e R = A= v ) S R R = Tk FHE 5.491 2.854 2.083
FARRIFIEH) WQL., TEAN 35 45 . F 7K 1] TR/ % 49.919  25.949  18.939
A H AR T A & (BOD;) | W fi & 2t wmkR/ % 49.919  75.868  94.807
(NO, — N, & 1L # (Chloride) ; 3 7k #1 o A KK R I COD TP TN
AT A E (COD) L BB (TP) B A i 7K 9 SR ) 7.971 2.568 2.252
(TN s i 7K 1 R B R £k (Phosphate) & TR/ % 61.312  19.757  17.321
A(NH; —N) b2 55 A & (COD) . X LA it ik % 61.312  §1.069  98.390
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Fig.2 Boxplot of WQI calculation results I'ig.3 Boxplot of WQI calculation results
in dillerent water periods at different points
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Tab. 4 WQI water quality classification
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Wl 53.71~56. 18
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l 49. 43~52. 74
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Fig.4 Calculation results of WQL and WQI  in different water layers in horizontal period
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Fig.5 Correlation between WQI and WQI
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vey, the small amount of specimens used in morphological analysis and simple morphological description in early literatures
made the basic data not clear for Triplophysa species in Henan province. Based on the detailed field investigation, this study
comprehensively inspected the specimens, by using the method of morphology and molecular systematics to identify species and
supplement the detailed morphological description, determined the range of Triplophysa in Henan Province. This study will
contribute to the revision of Ichthyology of Henan Province.

Keywords: Henan Province; Triplophysa; morphology; taxonomy
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Water quality evaluation of Daheiting reservoir based on
principal component analysis and WQI,;,

Zhu Changjun'?, Zhao Fangxing', Li Budong’, Wang Shiyan®’, Hao Wenlong'
(1. College of Energy and Environmental Engineering, Hebei University of Engineering, Handan 056038, China;
2. State Key Laboratory of Hydrology, Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210009, China;
3. China Institute of Water Resources and Hydropower Research,Beijing 100038, China)

Abstract: Daheiting reservoir is the source of the Luan River Diversion Project. The quality of water is related to the
safety of drinking water in the surrounding area. The evaluation of water quality is still in the stage of single index and multi-in-
dex analysis. Principal component analysis(PCA)and WQI,,;, (minimum water quality index) were combined to quantitatively e-
valuate the water quality of Daheiting reservoir based on the water quality monitoring data of different water periods in 2019.
The results showed that the water quality of Daheiting reservoir was medium in 2019, and the water quality of high water peri-
od was slightly better than that of low water period, and the water quality of dam head was slightly better than that of reservoir
tail. The main pollution types of Daheiting reservoir in this period are organic pollution and eutrophication pollution according to
the water quality factors selected by principal component analysis. Taking the horizontal period as an example, the minimum
water quality index(WQI,;,) based on principal component analysis has certain feasibility and reference value in the water envi-

ronment comprehensive water quality evaluation under the premise of fully considering the weight of environmental factors.

Keywords: Daheiting reservoir; principal component analysis; WQI,;, ; water quality assessment
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