2023 % 8 A
Aug. 2023

FEMEHEK 224
Journal of Irrigation and Drainage

425 %84
No.8 Vol.42

NEYRS: 1672 - 3317 (2023) 08-0114 - 07

INERINE AT BK BT R E ISR 74

RN, BAELL?, Bgk, h % EBE’ paeml
(Lid K3, Fd 250022; 2.0 & & FHETDNFTRBRAAELIR S+ O, Fd 250014)

o OE: 869 0 FTNE O A BOK R BN @ e KR AFIE, I NE O T BORIRB SRR, [F %]
BFNFARTLATSEEFAFE R BB NG O TEAERTRITE, AT 4 & KR BN @ 2019—2021 569 KR I
MEAE, 224 3 A RF 8 IKAUE I3 42 5 R AR RIS HOR A E ST, sPANVET NS O B R BT IRN; R
B EZRD AT RN & BT E 6 £ 2T LT N, BEARREL, RUABIKTELFT £k [£%] 2019—2021
F, NEFTNEOTREE @ KR RERE, 2020 FEBRARRFRAENNVE; &b @ L85 EGBIRT EHH
BR (TN), HFamh (NOy) HEBNFTEMAEANS, LA sE NOy L& KR T RILEIRF i Fi5 KHE
A, EFEENO; EERRTAEFTT KRR ALIFTE;, LR, BRHNFALLEZTRREY R NFANE DT
BRR . (458 £ FaEESIRAK KB 0942 &R AR IR HOEE AT 0 mNHE O B KRN N o B
AR EETEMA TN, BEEXE,

X B A RN AEEASRARIRERE; £2T 54 NFTNED
FESHES: X824 XHEIREE: A doi: 10.13522/j.cnki.ggps.2022533

BEHEN, SR/, B, F BRI NEDQRERKRITNREZSEMAN]. EBHKFR, 2023, 42(8): 114-120.
DOU Xiangzhou, QIAN Xiuhong, PAN Weiyan, et al. Pollutants in the Estuary of Xiaoging River: Analysis and Water

Quality Assessment[J]. Journal of Irrigation and Drainage, 2023, 42(8): 114-120.

—_

03 5

QTINIW=3'Q I E RN ORI R REJe 28 VST Y3
J&, Tl ARV G H ™ B TR, B
By ARNACIESET S R YIHE NI, S BN LR
KRRV IR, KI5 Rl @R o R, A
B BKAL T, K AR b5 e 2 e Wi
R IEE, X BOK TS B, BN T
IKIAETS Y 2 Mk . BETURY, e KA
B IR ERHNE TN AR LSRN I KA S5 52 3 17
X 27 NN I/ (S RE ) 2 S RS S SN 1]
MG RIRSZ BT R, O GIA BN R B
A /N TN 1] BOK A 85 o B i e BPRO A
LGRS AR GEIR T R R SCE R

Ut seat el b, 5K 7 i5A
FARRIIER, i e dosl. Wi B 10T
I 3 TP R LR A K BRI S B
Horp, G /K bR iR B0k REREE B HrK BT, g
XF IR A AR IR AR A BRI, 3E 45V KRR

Yrks BEA: 2022-09-26 1&E BEA: 2023-03-25 M E i HEA: 2023-05-15

HEEWB: EXRARBZESTH (42007153); 1R E BREHEIE 4150

H (ZR2020ME253); /INii il B vt 4 A 0 B T A2 BL 22 0 7 i 58 100 H
(XQHFHZL-KY202003); e KR HRIIH (XKY1810)

TEZ &N SR (1997-), B WILATFAE, EEMIKEIR LK Y

W5t . E-mail: dxz1589838742@163.com

WBEEE: RIAEA (1968-), T #¥F2, i+, FEMNFR KRNI A

5T . E-mail: stu_xuzh@ujn.edu.cn

© (EBHOKFIR) HIERR, FFAIREIC BY-NC-ND
114

B, NMABRN 2. SR AL A KRR
P Hoid B T U H R AT B K SRREA, 1B T
YL NV B (7K BT AR AR, (H R B 18 4% /K
Febr i EBLE A S B . Ak, KEEE S E
17 7 0803 o LMAEWIE 23 900K F 2 R o AT AR A 22 4
EAE . B RETE. ERD MRS BUE
(2 A AR AT T B0, (R e it s b
X WA | AR A BB DL S e s i (E A ()
A HE.

[UIN ALY 25 BRTR, SRRV st H 2
B T IEAN TR B — S0, BHEl, X/NEA
T VAT B 7K B A A e /b, NI I T3] g A
W, ZERFMEREE H BKsh & 248 . Nilgn
W R SHEG B T XA, TG D0,
WX TP SRR 2 9 KA Ak T o) & 4k
I RN O BARM S SR, 1% Hef i N i
ARSI . BRIk, B 50N ] B K S BRI
HEAT /KI5 Geia B BB R S o [ADLAR R DR i) i )
YTk, ARWFFUIET N B 2019—2021 7K
J S EHE, i2 R RS AR EUE DL
[ 4H A £ BE R 2R A 7K AR IR R E0E AL 14T 1L
HEM, R T /N TN ] BRI K TR, (Rl &5
A E R o HTIE A B 32 B YRR . X EL AT 5K
JFAEAN 5 R 3 PR S B, S N I R T B )
IKTG Jeih BRI K IR BR3P R AR BB AR



SR S5 ANFINIE I BOK S PE A Je 32 25 98 7 i

1 MR5REE

1.1 #RXER

ANEIERIE T 5 T X IV RIR A, 4K 229
km, JA I T A A 10 433 km?, s 3 5 m AL L,
SCI Ao R FRICN T BB /INE T AR E
IR R S 5 T 2 A YA S 0 NI BT BN
WRFC B, 2 B K 45 km, 2 FEHLX,
WPLE, G LFEZ 1/6 000~1/8 000, WF4LIX fir
BV Lo /NGB IR T IR IR R P2 RS,
ERNIYZES I, PR 12~14 °C, FFREK
&N 620 mm, FEEPAERERIRE (6—9 ).
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Fig.1 Distribution diagram of monitoring
stations at Xiaoging river estuary
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Table 1 Monitoring section information
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Table 2 Comprehensive water quality grade determination

X1.Xz LEA KIS
1.0<X1.X,<2.0 1%
2.0<X1.X2<<3.0 IES
3.0<X1.X,<<4.0 JNIES
4.0<X1.X,<5.0 IV
5.0<X1.X2<6.0 V%
6.0<X1.X2<7.0 FAE N

X1.X2>7.0 FVEHER

TEARAEA [FAE 03 1 B R T oK BUAR IR AR 2R I, 2019—
2021 4FA& WK BB AR B g . R AR
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B W TN J5 40 8, HARTEREEAE H IV
FIK BIbRAE o
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Table 3  Evaluation results of single factor water

quality identification index method

oy W i DO CcoD TN P NHz-N
Fk 1.89 3.15 10.24 3.80 3.27
T 2.10 3.85 9.15 3.22 2.78

2019 S 5.07 5.05 10.06 2.87 2.88
ESy: M) 3.06 435 9.67 3.14 2.64

2020 VErR) 2.04 3.66 9.26 2.89 3.05
S 357 3.68 10.79 3.19 3.19

Fk 1.97 3.05 9.28 2.66 2.23

2001 B 1.70 1.84 10.12 2.87 2.39

B 3.70 437 9.43 2.89 237
ESEEpa| 2.38 1.93 9.22 2.98 2.61

2.2 FEMRAENEUE

S /N TN ] B /K B s, SR A
[FIRBOTEABCE AT TS, S5 R 4. Hodr,
B HGE AL e T 15 YR S RS BUE 75 s
P 5 33002 I A R 5 4% T T 5 G0k B2 1) S ME A oK
HAEEBGE PR N 255 FAEAS H, A
T3 ARV FA [ W [ 2 [ (R A R 285 SR AN [

% 4 RR 7k E

134 ZmyHik

FE ATk (PCA) BT 78 5 4G40 AR R A
I EERI R, PRAIR M KR 1) EAR AR, HBRCE
FeabR, AR E I8 B TS e i) R B R 7R T
Ay Mt 20, H5E 5% KMO 5 Bartlett’s 65 56 7
SERIEA AT R AT, KMO K6 = Hg )
T3 ZE AT IR IE A R IS, TR AT, HAE R
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2.1 BEFKEIMRERITE

I FH 5 DR KRR TR B0 e N i T VR B A% U
DT T EAT K VA, AN R AR A B0 R 7K T b TR AR 3
SEEMEINZE 3 s . 2019—2021 4F, &-Wrih TN )5
7oK R bRIRFEEC N 9.15~10.79, “THIME N 9.72, J&
T4 VKK, TP. NHs-N (R HT /K R bR iRTE L
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Table 4  Index weights of different methods
i It AE eIl R
ViRis ] DO cob TN TP NHsN
Vet 014 024 018 019 025
TR TiEm 031 017 019 022 0.11
Rk ek 021 021 020 017 0.21
%Y 023 021 017 019 020
At 0.16 017 027 020 0.21
2019 AR FiEM 0 012 015 028 021 023
fB¥0E fEERE 043 017 024 024 0.22
XMW 018 017 025 019 021
At 0.11 020 024 019 0.26
HeE Fi&M 020 013 028 0.25 0.14
LRE EEE 014 018 025 0.0 0.24
XMW 021 018 022 018 021
AL At 0.29 013 018 0.6 0.25
REE ¥R 025 018 022 0.18 0.17
2020 AR et 021 019 021 015 024
H0E fEERE 019 019 025 022 0.15
A Fikt 030 012 018 011  0.29
ERGE fEFEAE 023 047 028 020 043
Fikt 018 021 024 017 0.0
SRR TiEM 0.9 019 026 0.6 0.20
Rk ek 021 018 021 022 0.20
%W 019 019 023 021 018
Fkf 023 016 026 027 0.16
2021 AR FiEM 020 015 021 026 0.8

ek fEEE 013 018 029 021 0.19
%MW 018 017 023 023 018
F 017 015 027 019 022
HE Fi#Em 019 014 026 021 0.20
ERE fEEE 012 014 027 020 0.26

FEA 0.16 016 025 023 0.20
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2 WS B T KMO 18 5 Bartlett’s #6596 45 5 L% 5.
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Table5 KMO and Bartlett’s tests values for each section

i) KMO 8 Bartlett X° Bartlett P
VEvl 0.541 22.237 0.000
i 0.465 32.801 0.000
e e 0.732 18.157 0.000
F A 0.525 32.322 0.000
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Fig.2 Principal component loadings for water quality indicators at each section
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Table 7 Evaluation results of comprehensive water

quality identification index method
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Table 6 Variance and cumulative variance of each section
K5 W T fabr PC1 PC2 PC3
Tkt g 2.42 1.15 0.98
R ZI% 48.43 71.35 90.94
T i 7% 231 1.76 0.81
-1
= BT EI% 46.18 81.47 97.61
5 % 2.84 0.84 0.66
g :
PFIE R ZI% 56.79 73.58 86.73
. T E 2.56 1.37 0.76
ESyiiba) .
BT %1% 51.12 78.43 93.73

3 g

AN FIRAL 7 5 (R 256 /K BUbR IR 8 BOoP AN 45 2R W
# 7. 2019 F% WM AN IR A2 25 G K B bR A4S
BI85 A AE 4.310~5.311 EFE N . Hir, B
W25 V 28K 20202021 4E45 W I I T AS [F) It
BUELEG K bR R B VT A 45 SR AB 7E 3.810~5.211

4 Ik BFF e
o kmwm R il o
Ik EY (N %0k SRRk
yavsl 4510 4.410 5.111 4.910
ES AL 4710 4510 5.211 5.111

2019 -
R 5.111 5.211 5311 5.111
ESicha| 4.510 4.310 4.810 4510
Vaya 4.210 3.910 4310 4,010

2020 N
R 4.910 5.111 5.011 5.211
yavsl 3.810 4.110 4510 4310
B 3.810 4310 4610 4510

2021 -
R 4610 5.111 4.410 4.910
ESicha| 3.810 4.010 4510 4.310

Xf USRI VA I PR 45 SR AT, bR
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Table 8 Percentage of NO3", NO,", NH3-N and organic
nitrogen concentrations at Shicun and Houxinzhuang

B NH3-N NOs° NO, HHIA
Fy 5
R N T T T T
2019 FF 6.49 70.52 4.25 18.75
33 6.98 68.23 4.38 20.41
2020 VErR) 5.20 65.81 3.95 25.04
B R 4.87 70.23 4.94 19.96
A 5.45 63.92 3.44 27.19
2021 N
5 3E 5.91 64.76 2.46 26.87

R RS2 FEWTTET n (NOz )~ n (NO3 ) /n (CI)
Hn ) ZEfkzamE 3 fir. REEHNE
P BE 2R 7K NO3 175 Gk IRAFE 22 57 o TEVHUH,
B MR KK 55 2 B3 A TE n (CI). n (NOg) 1i%,
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AL NO3 1 E RO TR G Je s 47 R KEE
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REF 52 .

0 1‘Eﬁﬂﬁﬂ§ﬂ P ARV AR © 3 FEVHY
A
= A A A
g A
= 001 —-—“—‘ —
% el L9 '3
0.001 -
3.00 30.00

n(CI-)/(mmol-L1)
(b) n(NO3)/n(CIN 5 n(CI
n(CI) A= n(NO3) /In(CI") 89 %k &

Fig.3 Relationship between n(NO3’), n(CI") and n(NO3")/n(CI") at Shicun and Houxinzhuang
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Table 9 Correlation results between water quality indicators and natural factors

EESES WA TRbR DO COD N TP NH;-N NO3’ NO,
R B R 5 B B -.847** -0.313 -.886** -0.103 -0.124 -.870%* 0.251
P 0.001 0.322 0.001 0.75 0.702 0.001 0.431

o B IR AH R FRE -0.254 -0.229 -0.342 -0.098 0.142 -.442 0.232

Rk B P 0.426 0.473 0.277 0.761 0.661 0.150 0.469
L FE ] B IR R R EL -.632* 0.209 -631* 0.332 -0.034 -0.681* 0.476
P 0.027 0.514 0.028 0.291 0.916 0.015 0.118
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Pollutants in the Estuary of Xiaoging River: Analysis and Water Quality Assessment

DOU Xiangzhou', QIAN Xiuhong? PAN Weiyan®, XU Hua? QU Qunying?®, XU Zhenghe'”
(1. University of Jinan, Jinan 250022, China; 2. Haihe River, Huaihe River and Xiaoqing River Basin Water

Conservancy Management and Service Center of Shandong Province, Jinan 250014, China)

Abstract: [ Objective] The Xiaoging River is located in Shandong province. In this paper, we analyze the
contaminants in its estuary and assess its water quality. [Method] We selected the section from Shicun to
Yangjiaogou for analysis. Water quality was evaluated based on data measured from 2019 to 2021 from four water
sampling locations in the section. The main pollutants in the locations were analyzed using the principal component
analysis method; we also analyzed the origin of these pollutants. [ Result] Water quality in sampling locations in the
section had improved from 2019 to 2021, with the water quality level changing to Class IV in 2021. The pollutants
that exceeded the standard at these locations are total nitrogen (TN), of which nitrate (NO3’) is the main pollutant.
NO; at Shicun was affected by both non-point pollution and domestic sewage, while the origin of NO;3 at
Houxinzhuang was sewage and manure. Meteorological factors such as temperature and rainfall had indirect affect in
water quality in the estuary. [ Conclusion] The comprehensive water quality identification index combined with the
combinatorial integration method is accurate for assessing water quality. The main pollutants in the estuary of
Xiaoging River are total nitrogen, especially nitrate.
Key words: water quality evaluation; improved comprehensive water quality identification index method; major
pollutants; the Xiaoqing River Estuary
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