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Abstract

The water quality of two monitoring sections in the Zhou River basin from 2018 to 2022, including
Baihe Mountain and Duoshipan, are evaluated with single factor evaluation method, comprehen-
sive water quality identification index method and principal component analysis to study the wa-
ter environment of Zhou River basin. The single factor evaluation method can intuitively reveal
the main limit factors of the Zhou River are TP and NHs-N, and the results of the comprehensive
water quality identification index method show that the water quality of the state river can reach
the type II water standard, while the fluctuation of dissolved oxygen concentration is significant.
Using principal component analysis (PCA), five water quality indicators are explained using two
principal components, and water quality is comprehensively evaluated. Moreover, correlation
analysis shows that there is a negative correlation between DO and CODwmy, and a positive correla-
tion with NH3-N and TP.
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Table 1. Evaluation level judgment standard for comprehensive water quality identification index

1 GRAKBARREEITN R AF E R E

HUHTE PR G

1< XX, <2 JES

2< X.X, <3 IS

3< X, X, <4 IES

4< X.X, <5 IV

5< X.X, <6 VI

6< X.X, <7 HVE, HAERR
X. X, >7 HVE, HER

3.33. EROS ST
KF SPSS B Atk $udm 3t 47 /A, VRPN .
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Table 2. Water quality evaluation results of each section of the Zhou River
5 2. NS EEKRIENESR

A R TR AR Zr A KBS IR 2L ZREK PR IRIREOT A 45 R
H L L [REE H# L [REE H# L freA 6

1 1 111 2.400 2.100 11 11

2 11 11 2.500 2.300 I 1

3 11 11 2.700 2.400 I 1
4 il I 2.600 2.500 I 1

5 il I 2.500 2.700 I 1

6 1 1 2.400 2.400 1 1

7 1 1 2.500 2.400 1 1
8 11 111 2.400 2.300 11 11

9 1 111 2.600 2.400 11 11
10 11 I 2.500 2.000 I 1
11 11 I 2.300 2.100 I 1
12 11 1I 2.500 2.200 I 11

PR A W T B PR T K SR IR R B S N ] 1 PR, S5 RERHT, TP A NHa-N 2 i) 32 275 4
Y, Poo FERKHIBUERAR, ALK IEAR AR A KDL T, Poo BaNREEBOR, £ 2 MR
oL, RIEMIIEE, LI, —2 3RO E BRI, REME REMEY, X
I PRI (AN A2, P ECRERKFE AL T8 P I [R5 B K0T TE K, B9 T8 N A M) IR FE SR 3 UK DO
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Figure 1. Trend of single factor water quality indicator index changes in various sections of the Zhouhe River

1. N3 & AT B A Tk BRARIRIE B A (L 2s

5. EMT 5T
5.1. MXRHIEM

F KMO 3561 Bartlett 1636, 25 R W15 3 Aiw, 2 KAF S KMO K36 52 45 351 0.5~0.7 2 [, Bartlett
BRI PEAG B0 X 7 1) 42 25 20 /N T 0.05, & S 3 ks T .

Table 3. The value of KMO and Bartlett
%2 3. KMO #1 Bartlett #3525 R

- Bartlett BRI AR5

KA KMO 1§ ; N "
EALR 7 SNEEL o

HES L 0.608 24.022 10 0.008

Y EEA 0.553 23.056 10 0.011

AR RBOEREN R 4, AXHMEM KK RE, PATEPRE A D¢ R EGR, MOCRECNIEE, W
RPN TAR B RIEA G MR RO FUE, WIRBARATRFRR R AAEOC. 75 SRS W T AE ¢ RECK
T 0.3 % DO 5 NH,-N (R = 0.763). DO 5 TP (R =0.835). BODs 5 CODMn (R = 0.480). NHs-N 5 TP
(R=0.658), I&&{HHEMS M. FEREA BT IHAHC REOKT 0.3 1 BODs 5 TP (R =0.343). DO 5
NH5-N (R =0.708). NH3-N 5 TP (R = 0.585), & &1 F o204

Table 4. Correlation coefficient matrix

® 4. HXRFRHBIEME

SN [ ZEE
BODs  CODy, DO NH5-N TP BODs CODy, DO  NHyN TP

BODs  1.000 1.000
CODy,  0.480 1.000 0.212 1.000

DO 0.015 0.046 1.000 -0.113 -0.722 1.000
NH;-N  —-0.102  -0.218 0.763 1.000 0.234 -0.519 0.708 1.000

TP 0.084 0.288 0.835 0.658 1.000 0.343 0.153 0.221 0.585 1.000
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5.2. ERSHEE

F AT BTG 2 T Z TR R A% 5 FiaR. PRI ARRIEER T 1 I3 2 ANy, BRUTZE Sy
AN 81.712%#1 80.205%, *JAFEA W INAERERE ST, BRI 2 NMESRE 5 AN B2 iTn, HEEm
= B RN DUR BRI FEAR RAE I RSB R, T U F KB A iE- .

Table 5. Total variance explanation
F5 BRHERR

A Py,
W YRHUT 5 BN VI (R T RN
ot R gmme it OF 0 Ry TR g gy 2F AW
1 2.510 50.191 50.191 2510 50.191 50.191 2.417 48.342 48.342 2417 48.342 48.342
2 1.576 31.521 81.712 1576 31521 81.712 1593 31.862 80.205 1.593 31.862 80.205
3 0.586 11.728 93.440 0.658 13.152 93.357
4 0.201 4,015 97.455 0.203 4,063 97.420
5 0.127 2.545 100.000 0.129 2.580 100.000

5.3. ¥EFHEERE

TR VIGE R T8 R R i 6 B, HEE 4l 2 on 1 5 & K0 Wl bR AR S e &,
RN EOAIE, IEEFREIEAHIE, XHEBEET 1, MHICHER[10]. Pl EmRs F1L a8
A EEKFIEARAE DO TP NHa-N, F A F2 & E E8a 1 R EKF e CODwns TP
BOD:.

Table 6. Initial factor load matrix

3 6. ¥IaETFHATER

S FES L i ZEE
W Sl A
W Fe bR 1 2 1 2
BODs 0.030 0.817 0.082 0.776
CODwn, 0.089 0.886 —-0.733 0.559
DO 0.950 —0.024 0.899 —0.253
NH3-N 0.866 —0.295 0.922 0.249
TP 0.921 0.190 0.462 0.744

= R 8 g R I 5 TR A HE B AR A 2 [RIAFAE DL R R &R
TR AR = TR AR VA
THEAS 2 G L Wi = e R IE R
F1=0.02 x ZBODs + 0.06 x ZCODyy + 0.60 x ZDO + 0.55 x ZNH; — N + 0.58 x ZTP
F2 =0.65 x ZBODs + 0.71 x ZCODy, — 0.02 x ZDO — 0.23 x ZNH; — N + 0.15 x ZTP
F = (2.510 x F1 + 1.576 x F2) = (2.510 + 1.576)
e BT 3 A RaA N
F1 =0.05 x ZBODs — 0. 47 x ZCODpy + 0.58 x ZDO + 0.59xZNH; — N + 0.30 x ZTP
F2 = 0.61 x ZBODs + 0.44 X ZCODjy, — 0.20 x ZDO + 0.20xZNH; — N + 0.59 x ZTP
F = (2.417 x F1 + 1.593 x F2) + (2.417 + 1.593)

4T AR B AN RN [R) B T G > SR AR, R, RIS Yl E, Gl K
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Table 7. Principal component score and comprehensive score

®7.ERDEAMEEED

Ao HAS L fref A

F1. #H4% F2 Hi# F e Rl HA F2 4 F 4
1 5.96 2 2.61 11 4.67 2 4.55 2 -0.36 10 2.60
2 5.25 3 2.57 12 4.22 6 4.85 1 0.11 9 2.97 1
3 6.78 1 3.84 3 5.65 1 4.52 3 0.32 5 2.85
4 4.47 9 3.38 7 4.05 8 3.25 7 1.16 1 2.42 5
5 4.76 5 3.66 4 4.34 5 1.81 12 113 2 1.54 12
6 4.50 8 3.50 5 4.11 7 1.99 11 0.94 4 1.57 11
7 4.67 6 4.02 2 4.42 4 2.54 8 1.04 3 1.95 8
8 4.30 10 3.39 6 3.95 9 2.19 9 1.04 3 1.74 9
9 4.60 7 4.31 1 4.49 3 2.05 10 0.94 4 161 10
10 423 11 3.08 8 3.79 11 3.32 6 0.21 7 2.09 7
11 4.50 8 2.80 10 3.84 10 3.37 5 0.19 8 2.10 6
12 4.83 4 2.97 9 4.11 7 3.88 4 0.24 6 2.43 4

6. HXMS 4

K SPSS B AT & /K T B AR AT WU AR /34T, #8177 DO 55 BODs« CODwns NHa-N+ TP 7K+
pH X 6 M 2 A A, M Binse 8. DO 5 NHs-N. TP. pH fA/EIEMCR R, XAlfEem T
AR RIS FRELT, 5 WS FF 3Rk B AR e R KT, DB KSR mE B4 K,
MAEFIEZF, PRV S E KT IFRAERI[11], DO KET . DO 55 CODwny ZKiAT£E HAH IR
R, XIEFKAR R A PR R AR R R T KBS, BRI, KRR
RIS, A VAR R, 75 DO ITHFETE I 2 .

Table 8. Correlation analysis results

8. EXMDER

KA R DO & BODs DO 5 CODw;, DO 5 NH;z-N DO 5 TP DO 57Kif DO 5 pH
HES L 0.056 -0.112 0.664" 0.811™ -0.587" 0.524
i aE 0.005 -0.739" 0.746™ 0.197 -0.900" 0.855™

FE: <77 FRORTE 0.05 HHIORM), HHOGHE R

7. &ig

“LE 0.01 A, HAKebE

KHIERE R BAR R TR BAEXT NI K BT VR4, S5 SRR ] TP A1 NHg-N JyJH i 1 275 44, DO #5h
W R, AR AL B, MHORYEI TR Y] DO 57KiR . CODwn A7 ETIAHIRK R, 5 NHe-N. TP, pH
FAEIERR R R BARTI S, NIRRT RAF, W LA BN ARAE . ARAE S M5 G 70 BT Al DO ANAR

SE IS, AT AR HX LA it

(1) sEBHETRLAL B B, INsRiS /KRS B, M B, AiUscERTs K, BridisK
AL FEBE % O B T IS AT BTG K AR BT AT A L SO, T N 20 A X R ) bR A b B
A, BORIEFRHEE, IRk PR i .
(2) FEHDA MM e & BAT IO A L JEE. eI S, DRI PR 18], 7k DR DA e 4 1) e )

AR .
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