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Impact of inflowing rivers on water quality of Nansi Lake

GAO Xueping, LI Wenmeng, ZHANG Chen, ZHAO Shixin
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract; Principal component analysis was carried out to study the impact of 15 main inflowing rivers, including
the Sihe River and the Chengguohe River, on the water quality of Nansi Lake. DO, COD, COD,, , BOD, were
selected as the evaluation indices in this study. The relationship between lakes and rivers, which were considered
the subjects of the study, was analyzed. The evaluation results show that the water was seriously polluted in
Nanyang and Dushan lakes, and the water quality of Zhaoyang and Weishan lakes was better than that of the other
lakes. The concentrations of COD, COD,, , and BOD; were high in the rivers flowing into Nanyang and Dushan
lakes, causing serious organic pollution in these lakes. The rivers flowing into Zhaoyang and Weishan lakes, with a
smaller amount of water and a slight amount of pollution, had less influence on these two lakes compared with those
flowing into Nanyang and Dushan lakes. The results show that the water quality of the inflowing rivers is the key
factor influencing the water quality of Nansi Lake, and, thus, priority should be given to remediation of the rivers

flowing into Nansi Lake.

Key words: principal component analysis; water quality evaluation; river; Nansi Lake

ER TR EA SRR AR R, EN TR TR ik, B, AR L2
TEENAIOK IS BT EE M TR iz . B XX R AT DA AR DR PP X R A B2
HTE Mekong WY St. Johns {3 Corbeira 1% | () T I 2R
Tibagi [ Gomti 0 S A5 v B FH T 38 A 44 A S IR D) 4 AN DX R S i A 15 4%
IR, E B R BT SRt e A, SR S A3 3 BT v G S ke X R T

HETH . B R ARBIEIE SO S BRI 25 4 (51021004 ) 5 EIAK A R B H£4: (50909070)
YEE A w2 (1962—) 55 802, 1, REMNFIRBK )2 TRIK 240758 TAE . E-mail: xpgao@ tju. edu. cn



T A TS Y RERE HEATIPAN , 4 4545 1) DRI 4 2%
Ui TS Y B K TS, DA A% X5 AL Y
FARE G YREE WIS R T00 00 75 e i b A [ 06 18 X
SEIB NN R NEIEA

1 ElEERR

A U F L 2R U RE B, A HE b T b
P T e R s L, R DU A T
WA AL AL 30453 km? , 581 16. 06 12 m® ] 242
Z ACAARTRARZ . ARk T Tk fy bk
AR IR RAR S = TS S ™, /g
DU 7K 5 e ) STERBR ZE 1  LLAR A A O Rl
ST BE 1995—2010 4% DU AR i V5 A 5030 3t
R 73 W Rl R I, WD T K SRR 2 M IV ~ V
J5, HA A SGIRI | S B AE 14 2%
PUAR ] JREGHT I 4F 6 25 AW s e, DL
BRI AL B Y v AT e PO Y K AR
15  AHASTR] V5 Gl 48 b (4 AT 57 X 350 DX (%) 52 i 2
B Z I, A /D iR BT e T
20 a V5 Y3 ™ E OGN ] KR e
Eyn] ABHTIAT BT T AR AR YIRS SR
N OIN AT INE 2 UNURT N3 AU T R ST R S
FE BT A ST AT X R O I 2K 5 1 R g,
ST AR RO R KT SR SRR s |
WYY ES A g BH I8 5 PG ST AR T A
i R S ISR A S I N MUY V20 R Y R I 37 AN 4
T RES VAR, anfE 1 R

N

] a
/ P o g
7~ ) Y . ~
T J 3 20 J D) y
/ v . f

01224 36km

1T 52— P8 VAT 5 3— AR Y Th] 54— J0 4T 5 5—
PRARHTAT ; 6— IR K T 3 7— IR 30T ; 8—G i Wl ; 9—& 32
5 10— 5 11— By il 5 12— B 90 5 13— e 1
14—/ N 5 15— D ]
@k iz, Qg [.aiE e 0. s I —
RIN. K\, V. BR

B 1 AR

2 EMSSIKBENE

FEAK IR i WA T S FE 0803 S i AT
VAR ZR S VR AR b , PO 25 M D ) A 95 e A
JEE , JF ELAT LIBEAR 2% BAIGAR BR AE 255 48 b v BT kS /9
YRR B 1 s e i 2080, NG, ERLs3 70 B
LR IE b HUESE 3% I 2ot o T ik

E R TR B AP BR

a. HRAG R AR X 2R m M REARRY
n AT, W (1) PR

X = (1)

X e X

11111

b. SEHGAS R X A TRRE AL AL B B[]

— AR 2 BRI ABRIE 2 | LU R B 495200
HbrfEfe 2= (2) Fos

(xij - ;VJ)

=TS

J

- 1 m ) 1 m —,
SO = S = 2 Gy )

e, TERRME LR K I B SRl L5 5 9 B
W6 Z R R,

R=(r;),,(i=12,,n;j=12,-,m) (3)

1

n-1

(2)

Z Zzi(l =1,2,-,n;7=1,2,-+-,m)

(4)

d. KK RLOER R MFFIER A, (=1, -,
n) , HP A =A==, A BEBSTTE, R
INEAS T L TE R OT x4 TR AR T Y
P

e. MR FANT5 22 SRR RR BEAT 8 5E T8 19
NECp, MM S BT EZNRY o =
YA 3 A, GEHIR o >85% HI p Ky LRI
HIAE0)

S 9 D ST W 3 T G H S R = AT
I P RS 3 o L X R AR AR P 1D A ] 4531
P i 2 A5 28] B0 R A ) -5 s v I A RSB0 AT
T 075 ORI F R (5) B
F1 :AllZil +A21Zi2 + oo +Aleim
Fy=AuZy +ApZy + - +ALZ,

rij:

(j=1,2,-,p)

F,=A,7Z, +A,Z, +-+A,»Z

mp“~im
(5)
HhE (A, A, , A, AR A (i=1,2,-,



p) R HRE ) &5 (2, , 2,y o
Je AR A
g WIELEE AN R, HAFMEAR TR K
O3 DURRR JFHE LR B 1T s g F, = (6) B,
A, o A,
Ay + A+ A, A A+ A
A

cee P
+/\,+)\2+---+/\F” (6)

3 IFEMER

3.1 FEE U X oK R

Bl B KL TR 2R 2k T AR 28 AR BT S I 92,
T P 7K STt R 00 30 A R A iy O, 32 B 7K 5 1 T
A PRSI A A A kL T8 A R BH B BH B A
WU RAE A S 45, IR 1 FraR . 2006 445 1
DS SEAE S T8 1, BF5E 5085 R 2006 4F 45 Wil o5,
{18 7K S5 T 25 W 23

XoF i U3 A ¥ G tR O, I FH 32 B 3 B i e 45
W o575 YRR BEHE AT A BT PEAY, I X6) R A 5 A X
(75 e FE BE AT 504, R GE 1T 31 SPSS15 #E47
HHE,

o) SERRUEAL AL B

F F, +

R1 2006 FEUHAXR SN EFEHE myL
WX WA p(DO) p(COD) p(TN) p(CODy,) p(BOD;)
MM mAHO 6.9 34.8  2.89 7.26 3.54

WABH —g3m 7.9 25.0  2.08 5.54 2.55
MilE 7.6 30.7 3.3 7.90 3.06

) 5 AR 7.5 24.6 3.2 5.75 2.45
U1 I NI 7.7 21.7 2.28 5.01 2.41

M F AN ECR 2 B BT 25 STk R A F]
T 91.99% i I HLSE 1Y 85% , T LARA E 3 43 il 4
BH2,

A e PR i 8 [ AT 41, DO, COD |, COD,,
BOD, e — s F, A 8 4, v A — &=
BT FEAS R T XS R A5 B S U F, F
BRI Z TN M5, I8 sk,

F, =0.4277, +0.497Z, + 0.341Z, +
0.4667, + 0.4867
F,=—0.372Z, - 0.180Z, + 0. 8067, +
0.277Z, - 0.321Z,
L, F) BERBET XAV YK F, &
B E SRR AT G5 Z,, R i s m B
55 .

H10 (6) 75 45 & PFHr B 20 F = 0.834F, +
0. 166F,, FF i 5 4 Wil &5 04 £ i o 15 43, 51 F
#2,

F2 HMRBEUENSWERIEHRHERF
W e F, F, F FHEY KB
B E 2.611 -0. 940 2.022 1 £EV
Tl -1.574 -0.567  -1.407 4 \%
M M 1.438 0. 967 1. 360 2 \%
B K -0.561 0.889  -0.320 3 I\
X 4B -1915 -0.349  -1.655 5 |

3.2 N K BRVEM

X T PO = B R I AR TS GOR LA T AR
2006 4F T /K BT S AE 51 T3 3, A4 FH 3
G332 T A T e 2 AT PR, O e
R 3,

F:z3 2006 FNHAFAKRESE mg/L

Wi p(DO)p(COD)p(CODy,) p(BODs) p(NH3-N) p(V P) p(Pb)
WO 5.1 33.8 6.5 4.3 0.19  0.001 0.005
WERE 5.7 53.4 13.7 7.6 8.30  0.003 0
Rl 2.5 39.8  11.6 5.4 1.30  0.003 0.005
WolRGE 8.9 30.5 5.9 3.5 0.23  0.001 0.005
ZiEW 3.3 515 13.2 6.3 5.95  0.001 0.005
SeRFE 7.5 51,9 16.2 8. 1 8.43  0.003 0.005
My 4.6 38.3 10.1 5.7 1.09  0.001 0.005
PiZm 7.2 353 9.7 3.9 0.31  0.001 0.005
WK 5.4 47.8 5.8 4.8 2.00  0.001 0.005
FESRYPI 7.0 12.0 3.8 4.0 0.49  0.001 0.001
BrEml 6.0 10.0 3.0 3.0 0.33  0.009 0.001
[
NG
BOTAER 3.0 49.8  10.2 4.7 1.25  0.001 0.005
WY 7.2 78.9 0 9.6 8.1 6.64  0.001 0.005
RO 55 27.8 4.2 2.4 0.18  0.001 0.005

F 0046 PR ey 25 6 [ 1T %, COD . COD,,, \BOD; |
NH;-N 7855 — E o F, oA B8 8 5 55— i
F, FERME AR (V. P) Pb RYFEE, Hop
Pb A OG5 = sy Fy, FEMAE T DO MfE
B TR E s FRIA
F, =0.129Z, +0.487Z, + 0.4687, + 0.4987, +

0.403Z, - 0.260Z, + 0.220Z,
F,=-0.326Z, - 0.042Z, + 0. 11772, +

0.1587, + 0.480Z, + 0.500Z, - 0.611Z,,
F, =0.862Z, - 0.102Z, + 0.2567Z, -

0.095Z, — 0.014Z, + 0.399Z, - 0. 1127,
X F, BRI TR AA TG F, 2
AT A BT YA G Py I R R
WA X,

H120(6) LR AT BB F=0. 574F, +0. 268F, +
0. 158F, . JFiH8 45 it 7K 5 1) 36 L4045 43, 51 T
4,

6.0 17.0 5.7 2.0 2.96 0.020 0.001




x4 BEHBEAKRHERS G RHARF

Wi R BB F FH#F
LR -0.62 -1.04 -0.34 -0.69 10 \Y
W 1.96 2.49  0.05 1.80 2 4V
IR 0.78 -1.25 2.19  0.46 6 V
Wl -1.11 -0.78 -1.20 -1.04 12 \%
izl 2.08 -0.25 0.99 1.28 4 \Y
b A5R0) 2.86 1.24 -0.55 1.89 1 £V
[EESRT) 0.43 -0.77  0.01 0.04 7 v
P -0.38  -0.74 -0.72 -0.53 9 v
WK 0.02 -0.73 -0.61 -0.28 8 £V
BEBRVMT -2.09 0.41 -0.70 -1.20 13 i}
FrEEm -2.89 0.98  0.18 -1.37 15 \%
BER/NT —2.85 2,45 .22 -0.79 11 I
BOTMEM 0.70  -1.31 .22 0.24 5 £V
s 2.68  0.49 -1.21 1.48 3 %V
WA -1.56  -1.19  -0.51 -1.30 14 v

4 N X m I ok B B 22 0

4.1 HMRIFMERS

AR 2 7R R E H R PR — U g
SrHERA ST, BB I PR A W 5 B FE T X B COD
COD,,, .BODy ¥R 5 &, DO R IE AR, B A LTS
Yo 5 U R HE A B R e L
2R, U0 BH 30 A W D 5T A 0 DX TN Wk B o L
fhIIX

FH T TR 25 58 T 0, B FH 0 A S 18 XK
FHES TG e ™ H# , H COD .COD,, .BOD, ¥ J¥ HE
&t , DO W FERAR, B ARG BH ) =B R A LTS
e s B RE FHPEA S5 5T 0, A Los K SR B HE T
BB, H COD .COD,,, .BOD, #REEHEA 45— TN ¥
JEHER S, B XA AL TS G T 5 B SR vk
V£ o e 5 5 T I BE A 1 0 i — R AR A K s
ARBEHE A H0 HARBCAR, Ui T FH b 9 s e
FREEZ H AR R IZ P EB 40 11 X COD ,COD,,,
BOD, | TN ¥ B AR T ma FHIs A Ad Ll ot LK B A T
LW 5 S ARV S5 A T Bl K R AR
B AL TG G H TN MR R
4.2 NiARENER S

PO RS TI W NDINE N R 2 s e TR RS
4) 7 PH R S A 22 b OGIRT  EE T| H
L] () 55 — 32 o A5 o A, Ul X 2B TR Y
CODCOD,,, .BOD; \NH,-N ¥ & x4 , RIHA HL
Pyim ek P A R, RKTR TR R R
] 0 AR R AR A T oA A AN R, 15 e A
XA  EAT I K, AT 4 i BE A SR B KA ALY S
YAffar s 2L WA SR A AR TV ST I B T8 JE
A S YRR G 2R T 3 S T R it i T £
— BRI HEA ST, B AL TS Yo, P S

4.

W25 MR HER SRS 15 YRR, X X )
SN 55T 05 A0 =305 LS RS AR RSN
TRTEESR VDI 35X 3 2R 5 — B 15 7 HE 4 5
J& , BV AL TS G AR A, 50— R o AR e
UL W e B 55 i, {H Ph MR BE K, AT i 8l
A5 YR E AT, 1LY P BRI R A L) ] 20
X T8I} DX 118 5 M A /N i P

P M FE K T AR 4 28 ST R | s
T VT R KK A V280K s Bk VDT bR
IR 2K AT i 4 IV 20K, = o i
Wl 5 R IR A —,
4.3 O\ X X Ak BT O S i

H I DX AT E 7K ST PP 25 SR 434 mT A, e B I8
ML E COD  BOD, ¥ B iy, 58 FL R[N, IE J&
A PHI R0 8 4% Kt 1L el 01 2 4% AT I8 £ A AL
INCE i i 9 A £ DA R BN 0 | S| K /R

A BH 0 A Sl T, LA — | Ay
Y FE R EERT, WA iZ T R DO AP HA 6 AN K B S bR
WRE R Vo YL B, I BHIS) R I8 AT i VR T 2]
T YL TR FE RIS Il AL, B P 1R G o S 4 N
XA ) XK BRI (R ER T I B0 AT
TR TS YR B /N g BE Ll

AL A AR K TR T B A, AT I A T
B /N VDT | B Bk VDT, 35X 3 4% COD, COD,, |
BOD, ¥ FE/IN, BRI ML 15 Y 4 4%, {H s 3 /N U 3]
NH,-N ¥ BEAEK 1 G X TN R BE 3R

SVACR YR, B PO 4 S0 X B b 1w RS R
Bt Rk /L T G B Aar R B 2 2 TN, K BR
BTG BETRT I A B DO 1 3 Y A R A3 4
HLE R BRI R L] R PO S R K LR AR 4R T
FETEZEMNN , bR S BLIATS TRESN 75 58 3% AW
VA5 WA A ) 30 R A B ke 31K S0 i 9 K
AR

5 & g

SR FH 3 B4 43 M 2 6 A TR 37 R D 3 7K ot
15TV, XD X A0 B 2 18] B R AT T 40T
g LRI g BHI i 8 A AT 1Ly 3 SR 1 2
2 ALY COD ,COD,,, \BOD, 75 Y 7 faj 41 , 1
BRI P9 DX 5 ML T e L A 7 5 R A Ak L 08
IR TR LIS B R AT 20, ELT 395 e
DAL, ACTBINRT 3L 8 7K B PR 250 2 T P I8 7K SR AR 45
(PR e PR 2

I FH B34 Mk A R A ok T g DY T A
WAL WIIX AT TG Yl 10 7K TR 43 58 52 A= B e At



KoIEEETE , AT T 58 7 it Hb £ 1] [R]85 AR (India) using principal component analysis [ J]. Water

‘ﬁ,ﬁﬁ%ﬂﬁﬂ*%‘7?%ﬁ‘ﬁ%@§?§%ﬁ@§o % Air and Soil Pollution,2005,166(14) . 321-341.
[ 7] JT4&AR, IAERE, G RE, 55, 2R3 Ak 46 8 T T 7K

ﬁ{iﬁ/ﬁ%m@%%ﬂzfﬁ%‘ﬁﬂt%/ﬁ% E‘l/‘,lﬁiﬁ ’fﬁ‘*fﬁ ’ JEAFA PR T] . B R4 TR, 2010,32

T L S e T AT L BN ) (2):113-117. (WAN Jinbao,HE Huayan,ZENG Haiyan,

TR K R ,fﬂlZﬁ%ﬁﬁEXﬁ%zﬁl‘ﬁ%ﬁﬁ et al. Application of principle component analysis in

E BTN, ORI HK R4, Rk Eis B evaluating water quality of poyang lake [ J]. Journal of

PEM R 1 V5 YRR Nanchang University : Engineering & Technology,2010,32
(2):113-117. (in Chinese) )

SE [ 8 ] X/, R 8. F2 1o i A Pinl AK JBEAf  B6) 1z JH

[J]. " B % 7Kk HE K, 2009, 25 (18) : 105-108. ( LIU

[ 1] SHRESTHA S, KAZAMA F, NAKAMURA T L Use of Xiaonan, CUI Wei. Application of principal component

principal  component analysis, factor —analysis and analysis method to assessment of water quality in Fenhe

discriminant analysis to evaluate spatial and temporal River[ J]. China Water and Wastewater,2009,25 (18)

variations in water quality of the Mekong River [ J]. 105-108. (in Chinese) )

Journal of Hydroinformatics,2008,10(1) ; 43-56. [ 9] B2 A 2 0. 35 AN fE 1 PETE K BN P Y
[ 2 ] OUYANG Y. Evaluation of river water quality monitoring LT R KA, 2005, (5) :55-56. ( GUO Xiangyun,

stations by principal component analysis [ J]. Water

Research,2005,12(39) ; 2621-2635.

CUI Huimin. Application of principle component analysis

in evaluating water quality of Baiyangdian [ J ]. Haihe

[ 3 ] OUYANG Y, MANSELL, RS, OU L T. Application of Water Resources,2005, (5) :55-56. (in Chinese) )
principal component and factor analysis to evaluate [10] 4AHAN, EHEG, 5B 2 AT Yeyar i X 52 40 ] 25
groundwater quality [ J]. Soil and Crop Science Society of KIEREEIA [ T]. FREE AL 227 5T, 2007,20 (4) : 52-57.
Florida Proceedings,2005,64 : 35-44. (JIN Xiangcan ,XIN Weiguang, LU Shaoyong, et al. Effect

[ 4 ] TABOADA-CASTRO M M, RODRIGUEZ-BLANCO M L, of polluted inflow river on water quality of lake bay[ J].
TABOADA-CASTRO M T. Assessment of seasonal Research of Environmental Sciences,2007,20(4) :52-57.
variations in stream water by principal component analysis (in Chinese))

[J]. Ecosystems and Sustainable Development VI, 2007, [11] 2B 52, BB, 325 1. R DU A ) T5 505 Y T 375 0%
106 539-548. PE S KRR A RS Hr [ 1] R IL ISR 5 BR3% 2011,
[ 5] ZIMMERMANN C M, GUIMARAES O M, PERALTA- 20(4) :475481. (WU Zhouhu, ZHANG Xiaobo, ZHANG

ZAMORA P G. Evaluation of the quality of the water body

of the Tibagi river in the region of Ponta Grossa using

Fangyuan. Filtration of heavily-polluted inflow rivers of
Nansi Lake and water environmental problems analysis

principal - components analysis ( PCA) [J]. Quimica [J]. Resources and Environment in Yangtze Basin,2011,

Nova,ZOOS ,31 (7) H 1727-1732. 20(4) 475-481 (Hl Chinese) )
[ 6 ] SINGH K P,MALIK A,SINHA S. Estimation of source of (RS H 12012 -07 18 il 1578 50)

heavy metal contamination in sediments of Gomti River
ettt sttt —er ettt ettt
. -

HELXRBGEAKNEBFIESHEALE

482012 SFRBE SR KT TAARESAXGE, BT, B S5 RIEL T KT B ET kit MLt K
HRBEE AR, B2, E RIRBE SR (B %) &3 FR B FBRME,

LR RBER S IRNE I TAE A FE Iy Ge AR, AR TR T LA R AT R AL L REAL B A&
Fo ik ARSL AP TR R A L&, AR IR R MR LA R R FRASEAN B RELAKA R
FAE BIFARR R BT ABKFTTRITEA AL, 2 AR Ao dE & R B A B — N ARG E TR 5 &
P o7 SR AR EARB AR A2H IR R T RF

ERAREZGAIME I TR BT AT S AL F— REWRIFRER R, L KARE SRR B
BAFE BH T, 5 R AT T 2020 F 2030 F B E A SRR KR EAF A KR 5 KA SHRITR
P ORBRESETE A RKEZN A IES, =, REAXNGIR TR RE, BT AR — R 26 B fe
“UR ECANE R KRR G A E AR ET ZETATRGAEEX]AHT RE TR ATRSE
BIFR A RP A REALAL BAAES, H = REBEPTRAKEH A, SRS ANA LT KESTHIRY =
VEEFEAT , @462 B B A A AR WA SRR AR AL S B A 56 R AR B IR AR R A SRR E AR,
P KT RARY KA B E A K LRIFAR 7 R, 5 AR THEIR, F Kb FAT R KR E 4
JE, BT RBIAKE TR RAREEES KARRRENFTLEAXNEIL, A, R BT LW RE,
BN G R T EFAE LTI, A LB EIA, L5 TRE R i F3R1TE I, B 8] R 09 iR 45
EHLRME G AR A L5687 &I R iR 8 R (AT 95 B30 4045

. 5.



