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Abstract

Two principal components were extracted from the water quality parameters of Taipu River using the
principal component analysis method. The first main factors are NH3-N, TN, TP, CODy, and the second
main factor is oil. Besides, the spatial distribution characteristics and significance of the principal com-
ponents and the variation of the principal components in different hydrological scenarios were studied.
The results showed most polluted rivers are Beijing-Hangzhou Canal and Jiangnan Canal, the tributary
pollution results in deterioration of water quality in the main stream of Taipu River. Water quality of
Taipu River main stream is improved obviously under larger discharge of Taipu Sluice and higher water
level of main stream. When the net average discharge was higher than 200 m3/s, the classification of
mass concentration of ammonia nitrogen remained at Class III. Under the same flow conditions, water
diversion from the Taipu River is more conducive to the improvement of the water quality of the main
stream.
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Table 1. Scheme of water diversion
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Table 2. Location of water quality monitoring
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Table 3. Importance of components
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A E(CODy). AthFEE

5% Comp.1 Comp.2 Comp.3 Comp.4 Comp.5 Comp.6 Comp.7 Comp.8
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Table 4. Loading values of the principal components

F® 4. ERSHEE

DO CODwn COD¢r BODs 2R TP N VEMEEN
Comp.1 0.29 -0.407 -0.385 -0.338 -0.406 -0.386 -0.415
Comp.2 0.435 0.133 0.39 -0.14 0.775

MRAERFAE ) A3 B Ry 1R 2 5EARFRINSC R N

Comp.1=-0.290DO —0.407 x COD,,, —0.385x COD, —0.338x BOD, —0.406 x 2 % —0.386x TP —0.415xTN

Comp.2 = 0.435D0 +0.133x COD,,, +0.390x BOD, —0.140x Z & + 0.775x 1

MER BT RANKE, S8 — M BV R MRS 28 SBAGE, efSsE—EMam
FHOE R 5053 5 29-0.407, —0.406. —0.386 #1-0.415, 7E 0.4 /idy, UiHHEE—E Mid Sl 1 /KA HLTS Gkl
AVE TR IR, COD MRS E 77 #h 3 ZRIFE AL RS Je A G5 44, T Re SRR E ML mIES 4. £
T EHEA S SORICATG R A K.

5B TR B VMK Z BOD Ffhs. JUHRAMZE, 558 F MK REBOLE) 1 0.775, Rt
TAKEA MR SBEIANLIG S, — T, IR R A TE Y AL Sy, AR B R L 22 i,
PEAE I AR5 7K 2 2.16 75 m¥a. B4k,  BdENUE LR BT T KIS UE I R R, s
BTl 3= A FEM PSSR st 4EBFIRD LA, A 1 SR AT Bl R 7K ) B HE 2 N I

M7 Z TR LR, 55— 30 7 22 5Tk R 58.57%, i KT 5 = F AT vimk R 16.23%. Kk, K
THIFK R F B AR — gy, R 7R 3R m AR Shfa B, S e RO TR AN AR Va5 Gesg ), IR
AT KR A MRS A BTG G
3.2. KBk BRAT S 5 T4

1) F G 8 o A REAE

Xof s WS 1) 32 e 43 45 23 BEAT A3 (0505, 45 HE 0 RO A5 AR R SR B A 23 ) 0 A 1, TR I R 4R 32 e o
LK BURARIIR RFERE, FKBHE R 5 T 8 R UL IE S S AR B, s 1 pR.

5 —EmRam UL R SR . "A. ABAEE, B -ERMRE T EENTE Y, DR,
R, MR T REMIS Y, BT —F 5 SRR K TR bR FUE DG, B R TS iR
K. B = E R R e oA AR A LTS 4, RIS %, DOVEIERIR, 58 i 5 AR IEM
R YN IE AR A TR A LIS R . K BRI G J Sk DT 10 20, UK TR R 5 i Sk 07 1) 3280 1
Ko

SEREY], FESOREHUSI AL RS SO, e X i) SO AN AL 25 s LB, 0 il b
T RBCAHET, TR B A R T RO, KSR G RO LA, L B AR B 1 AN IR W i /K o 5
ROLHIZRBR R R

AR 5 G B, 28— B A 3R I e B I AN U 1 9 2k 55 G ™ B 1) 4 P TE R LIZ T
VLRI 45 32 SO XA, R AR 58— R B ) S m 2 B, TS R AR R &k B, SRR e

DOI: 10.12677/jwrr.2020.91010 98 TK YR 5T


https://doi.org/10.12677/jwrr.2020.91010

IR KSR B 23 AR A FUE 53

river
: " o db7EHs
* s T
* .
+ Lz
* % 8 s
L T

o NHH
o JbE

o ALEE
o T Hi
o &IF

o RHT
* PR
o SPHIZ
L i PN i
° HUKA
XY I
o W HEARAL

PCII (16%)
N

2- ®
-10 -5 0
PCI (59%)

Figure 1. Spatial distribution of principal component score
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Figure 2. Spatial distribution of NH3N in Taipu River
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Figure 3. Comparative analysis of NH3N between main stream and tributaries
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Figure 4. Principal component score in different scenarios
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Figure 5. NH3N in different scenario
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Figure 6. NH;N & water level in different scenario
6. FEIAKARTERASKALLE

| A5V LK R Ry 80 m¥/s BIJ7ZE 1 AT 58 11, MKIHTR] B 17 51 /K R 5 28 T Rk ARG B
X2 B 5 K 7 S AT DA R 1) R 095 e SO KR HE N BRI i, R, RIS R MR R AR
TR AT 5 ) 51 K B A R T A K R T

H R A S KA IS R I, EANFRZK T RN, R IR S T KA G BN RS IR R,
B EPUGSE, BT AR, & Wi & Rk BB 2 T, Jedo %2 1180 m¥/s HLE )51 7K) A 1V (200 m%s)
FAF TR, KA SEENHICETE R, X2 T AR KA BRI, AR SCEAEANTR T30 ] o 5 e 1 e »
I, SV X OS50S ™ B 1) SRR A E N KT BRI AT TR, 3 i TI00 5 ik P 1 vy
4. &5iR

1) T RIBFAMERS DL, PR IEEZ RN 8 ANKFHER FIRGHR T 2 AN ER sy, K X
KPR EGR W8S — Ry, R EBEE IR SN R B R ER AR B ), SR AR AN AR S R, Kz
TR A REA GG, 2Tl LR .

2) WRFT T ORI BR K S W AT . B 30, S BUS AN LR I8 5 Jef o™ i, 2 — 3
AR R R TR ER AN BB E 77 Eh 515 e fig™ B A AR TP AE OB UIS T . TLRgIa iS5 R ES00, Al RER K 5 Yt
FEIHIT T AR LY - LB BB T K 5 2 55 AR T A2 BRI T /K A ) fo 3 B A

3) WHIL 1 KA SOKRA R e MNEMD 2 AE, RREFRE T, LR —Elr M E E Qb A58 — %
JAY IR YL Ry T B o 2 R M R KA 200 m¥s B, KR A R ks, R RRUELE 11 KK M
IR, JF R A 5 SUKEA R T FREK BRI EARBEATRET, KEFREARRE ST
KAL) BRI AR o

E&WmE

LTI OR R BT E - ORISR IR 2 4 515 G B Xt 8t 7E) (P ARH2017]5 6 ). L
KRBT E CCE i R NAE KB R PR R T (FUKEE 2018-02) L m R R RSB THRIIHE ((E

DOI: 10.12677/jwrr.2020.91010 103 TRV


https://doi.org/10.12677/jwrr.2020.91010

R 7K SCAK BT I 23 AR AR 73 BT

TR T 7K 58 M I TR PP A 52 AR AR R AR SR 6L 5 7RTE) (Y5 : 17DZ1202500).

S5k

(1]

(2]
(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

BREL, fargte, Z54%, 4. WRZKN R ROK S 40 T [3]. /K FIRLRI S it 2008, 2(2): 32-35.

CHEN Hong, HE Jianbing, LI Bei, et al. Impact of water diversion on water inflow of Taipu River. Water Resources Planning
and Design, 2008, 2(2): 32-35. (in Chinese)

OUYANG, Y., NKEDI-KIZZA, P., WU, Q. T., et al. Assessment of seasonal variations in surface water quality. Water Re-
search, 2006, 40: 3800-3810. https://doi.org/10.1016/j.watres.2006.08.030

Blete, XUBRES, S E. G AHTIM]. st dEUTTE kS bR AL, 2008: 164-169.

YANG Xiaohua, LIU Ruimin and ZENG Yong. Environmental statistical analysis. Beijing: Beijing Normal University Press,
2008: 164-169. (in Chinese)

SUNAL, 2, BvTd, S BERNATS G R[] TT/KRERR, 2007(6): 13-16.

SHI Xiaohong, LI Changyou, JIA Keli, et al. Principal component analysis of lake pollution in irrigation district. Water-Saving
Irrigation, 2007(6): 13-16. (in Chinese)

TLels, . KIS JOR BN BN F A i ). BB G 5 B, 2005, 24(6): 1-5.

WANG Xiaopeng, CAO Guangchao. Variable weighted principal component analysis method for water environmental pollu-
tion assessment. Mathematical Statistics and Management, 2005, 24(6): 1-5. (in Chinese)

EEr, REEE. TR X R OKMESS IR T A []. FREERL 44k, 2003, 23(1): 94-99.

LEI Jing, ZHANG Sicong. Study on groundwater vulnerability assessment in Tangshan Plain area. Journal of Environmental
Sciences, 2003, 23(1): 94-99. (in Chinese)

iz t®, T4, EmE, & MREKHIIBETESBHIR T TS 2 E AR L] HEFREE, 2007, 28(7):
1578-1583.

LU Anxiang, WANG Honghua, PAN Yuchun, et al. Statistical analysis and spatial distribution of heavy metals in small-scale
farmland soils. Environmental Science, 2007, 28(7): 1578-1583. (in Chinese)

SHINE, J. P., IKA, R. V. and FORD, T. E. Multivariate statistical examination of spatial and temporal patterns of heavy metal

contamination in new Bedford Harbor marine sediments. Environment Science Technology, 1995, 29: 1781-1788.
https://doi.org/10.1021/es00007a014

WaiTE 15, 23, PRI, S BRITTUN LUK A B 25 50 H5EL]. SREER}, 2004, 25(2): 150-156,
YANG Qingshu, MAI Bixian, FU Jiamo, et al. Temporal and spatial distribution characteristics of organochlorine pesticides in
the estuary waters of the main stream of the Pearl River. Environmental Science, 2004, 25(2): 150-156. (in Chinese)

XUZH, LK, AR RBRTRER R7K PR i U 14 73 [0 #R85FL27, 2006, 27(10): 1946-1952.

LIU Aiju, KONG Fanxiang and WANG Dong. Risk analysis of water environmental quality in Taihu Lake sediment dredging.
Environmental Science, 2006, 27(10): 1946-1952. (in Chinese)

B, BBLLAE, MUER, & ERS RERSTEKESRKREX R PR AP K EZEWF A0, 2005, 51(4):
461-466.

LV Jin, WU Hongjuan, LIN Jidong, et al. Application of principal component analysis and cluster analysis in aquatic ecosys-
tem regionalization. Journal of Wuhan University: Science Edition, 2005, 51(4): 461-466. (in Chinese)

TR, MR, TR ERr - REE ARG E A R[] KEFEBERE, 2005, 16(4): 592-595.

ZHANG Yan, SHANG Jincheng and YU Xiangyi. Application of principal component-cluster composite model in water envi-
ronment management. Advances in Water Science, 2005, 16(4): 592-595. (in Chinese)

OUYANG, Y. Application of principal component and factor analysis to evaluate surface water quality monitoring network.
Water Research, 2005, 39: 2621-2635. https://doi.org/10.1016/j.watres.2005.04.024

W5, BES, XK. SPSS BAX K ACOKBHEAT F R Wi Z 0], IR 540K, 2011, 34(7): 171-174.
YANG Jing, TONG Zhenggong and LIU Yuzhe. SPSS software for principal component analysis of drinking water quality.
Environmental Science and Technology, 2011, 34(7): 171-174. (in Chinese)

¥, B, Bk, % KB EILIIREE TN AR, 2004, 32(6): 644-647.

LI Yiping, Y1 Yong, LV Jun, et al. Driving factors of eutrophication in Taihu Lake. Journal of Hehai University, 2004, 32(6):
644-647. (in Chinese)

TR, FEW, HER, & ET 00 BB T BRI AR S 0 EHME]. H AR R ER, 2012, 27(4): 674-685.
WANG Jucui, WU Yanqging, DANG Biling, et al. Spatial and temporal distribution characteristics of water quality in Jinghe
River of Shaanxi Province based on statistical analysis. Journal of Natural Resources, 2012, 27(4): 674-685. (in Chinese)

RWE, MRS, TR, KW NIRRT 2 e St o [3]. KILHs R 5385, 2010, 19(6): 696-702.

DOl

:10.12677/jwrr.2020.91010 104 TK YR 5T


https://doi.org/10.12677/jwrr.2020.91010
https://doi.org/10.1016/j.watres.2006.08.030
https://doi.org/10.1021/es00007a014
https://doi.org/10.1016/j.watres.2005.04.024

IR KSR B 23 AR A FUE 53

[18]

[19]
[20]

[21]

YU Hui, YAN Shuwen and XU Jun. Multivariate statistical analysis of water quality of rivers entering and leaving Lake Taihu.
Resources and Environment of the Yangtze River Basin, 2010, 19(6): 696-702. (in Chinese)

B BE EMSITETEI KT TR S ] AKFIRHS 5495, 2006, 10(10): 660-662.

LU Fei, LI Lei. Application of principal component analysis in water quality assessment of Liaohe River. Water Conservancy
Science, Technology and Economy, 2006, 10(10): 660-662. (in Chinese)

TORGO, L. Data mining with R: Learning by case studies. 2010.

Yl BE, ZEUK. BT RIE S BRI KIS B R AT [0]. KITARL B e di, 2012, 29(9): 91-94.

XIAO Kai, WEI Fei and PENG Changshui. Application of data mining based on R language in water environment management.
Journal of Yangtze Academy of Sciences, 2012, 29(9): 91-94. (in Chinese)

ZHANG, M., SHI, X. L., YANG, Z., YU, Y., SHI, L. and QIN, B. Q. Long-term dynamics and drivers of phytoplankton bio-

mass in eutrophic Lake Taihu. Science of the Total Environment, 2018(645): 876-886.
https://doi.org/10.1016/j.scitotenv.2018.07.220

DOI: 10.12677/jwrr.2020.91010 105 TK YR 5T


https://doi.org/10.12677/jwrr.2020.91010
https://doi.org/10.1016/j.scitotenv.2018.07.220

	Spatial and Temporal Distribution of Surface Water Quality in Taipu River
	Abstract
	Keywords
	太浦河水文水质时空变化规律分析
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 试验方案
	2.2. 数据分析方法

	3. 结果与讨论
	3.1. 主成分分析结果
	3.2. 太浦河水质时空分布特征
	3.3. 太浦河水文水质响应关系

	4. 结论
	基金项目
	参考文献

