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Spatial and seasonal variations of water quality in the upstream plain river networks of the
Taihu Basin
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Abstract: Sixty-seven water sampling sites in the Yili—Taoge plain river networks of the upstream area of the Taihu Basin were set
to characterize its water quality with spatiotemporal distribution. Water sampling trips were conducted in January ( winter), April
(spring) , August (summer), November (autumn) of 2014, and main water quality parameters were concentrated on nutrients
and organic matters. Spatial and seasonal variations of water quality were analyzed by using the multivariate statistical methods and
water quality were assessed by employing the comprehensive water quality identification index. The results indicated that pollution
degree in the research area was severe. The averaged concentrations of total nitrogen (TN) , total phosphorus (TP) and permanga-
nate index (COD, ) were 4.93 mg/L, 0.26 mg/L and 7.63 mg/L, respectively. One-way multivariate analysis and cluster analy-
sis showed significantly spatiotemporal patterns of pollutants. Pollution levels in winter and spring were higher than that in summer
and autumn. Pollution of nitrogen and phosphorus were heavier in the Wuxi and Changzhou areas, whereas organic matter pollution
was more serious in the Yixing and Liyang areas. Water quality in the upstream plain river networks can meet the criteria of Grade
IV or V of National Standards for Surface Water Quality, characterized by pollution of TN, TP and COD,,,.
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Fig.1 The distribution of water sampling sites in the Yili-Taoge river networks
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YLFRE .2 1.0<X,.X, <2.0 B KFOIRGL K T 28524 2.0<X,.X, <3.0 i KORG24, 2 3.0<X,.X, <4.0
B, KBRS 5 2 4.0<X, X, <5.0 B, AR FOIRBE R IV 24 5.0<X,.X, <6.0 B, K BRI V 24 26.0<
X, X, <7.0 0F K FRRBLA S VR(EORB R 2 X, X, >7.0 B KBRS VR HRA.

2 BREH

2.1 ik R B = 5 T R AE

FLEE PRI R K BB AR S 35T, DO Ve B R T IETE RN 3.75~6.51 me/L, B4 MM AR AL T IV
FOKFHRE(3.0 mg/L). COD,, Al TP ¥R BE 215 A B4 51k 5.98~8.78 H10.22~0.31 mg/L(% 1), ¥E
TFIVHEK, TN B EE T IYETEFN 3.23~6.89 mg/L, it T V ISK bRk

1 EPRYEIR K ZR I UK B bR 2 T A ST

Tab.1 Mean values of water quality parameters in the Yili-Taoge river networks

4 b ﬁocg/ " IKIBHEARR L/ (mg/L)
DO CODy, TP PO -P TN NH;-N  NO,-N  NO;3-N
% RME 16.30 7.01 3.00 5.60 0.06 0 1.60 0.01 0.03 0.60
ESNEN 20.00 8.00 10.60 9.30 0.61 0.08 9.40 2.42 0.76 6.30
i 18.34 7.54 6.51 7.01 0.25 0.01 5.20 0.78 0.19 2.39
brifE2s 0.66 0.21 1.66 0.87 0.11 0.02 1.57 0.62 0.13 1.02
CEER- YN 26.20 6.59 1.30 4.10 0.10 0 1.40 0 0 0.10
FCNEN 32.80 7.75 7.00 21.60 0.61 0.24 6.20 1.81 0.79 2.70
¥iE 28.76 7.48 3.75 8.71 0.22 0.02 3.23 0.18 0.23 1.14
b 22 1.54 0.17 1.08 3.28 0.10 0.03 0.81 0.28 0.20 0.57
®ZE  E/ME 13.40 7.15 2.10 3.30 0.05 0 1.70 0 0 0.20
S NED 17.80 8.75 12.00  12.20 0.66 0.04 8.70 0.95 0.71 6.50
¥l 15.34 7.66 6.16 5.98 0.26 0.01 4.42 0.14 0.16 1.76
b 22 0.99 0.27 1.62 1.72 0.14 0.01 1.44 0.19 0.17 0.95
%% F/ME 5.30 6.95 3.50 5.00 0.07 0 3.05 0.36 0.01 0.99
FENEN 10.90 8.56 10.00  15.40 0.70 0.25 11.30 1.88 0.29 4.70
¥iH 7.81 7.65 6.43 8.78 0.31 0.04 6.89 1.16 0.11 2.90
b 22 1.19 0.27 1.39 2.30 0.14 0.04 1.94 0.35 0.07 0.91

2.1.1 COD,, th it = A AR B WD S COD,, W BA R IH E A58 FRERMNEHE(F 2). &
ZAAEM RN 5.60~9.30 mg/L, T34 7.01 mg/L. FkZE COD,, W J hy 44 s 1%, AR Ak X [H] 7% 3.30~ 12.20
mg/L 2Z 8], ¥{H K 5.98 mg/L. HZ COD,, ZEFLILEI N 4.10~21.60 mg/L Z [0, FH¥ K 8.71 mg/L. &2
COD,, 28 k5 Fl A 5.00~15.40 mg/L, 44 8.78 mg/L, 5 H 022 FLAM. Widdas o] b A7 e — i A8 S
B RN RAE X IR B COD ViR B2 A 108 55 T Sak L U AR AR 336 308 2 0 DX, PRl o\ Tl &k 1
B I — R B T P T TR B BRI I — 2R B A v AR ol Ay 2 I DX 3k A A T A R
L e AR G 21K
2.1.2 TN #1 DIN 8 i R A - AE  BEE—RI/K R TN W JE B AL MU A B, RN & 2> K 2>
HRKTE. & Wk 5 TN ok B AL T I 1.60~9.40 mg/L, P44 5.20 mg/L(F£ 1). H FKERA K
HRA3 W 7 v B YA, Ho 2 TN VR AR RS Rl R 1.40~6.20 me/L, ¥{H M 3.23 mg/L; k2= TN ¥R g
HIE TN 4.42 mg/L. 47 TN WREE 35 B0, e KB 35 11.30 mg/L, V4% 6.89 mg/L. TN WREE 1925
V)7 S P K HL 2 B A o A R (& 2) . DRI L 1) T T e 3h 0l B e TN MR BE SR T 17, T B 7 3¢
B TP AR SR A G DX SR A AT T B o] — A T | P — VT | B VR T e e R A, R A A
T TR M B R X R AR &R

FIE— VIR K FR 45 W SV G LU ( DIN) R TN A9 US4, 4 A Z 35 Y LU RITE R Ry 45.85% ~
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Fig.2 The spatio-temporal distributions of pollutant concentration in the Yili-Taoge river networks

66.91% , e HEEHH L F o , BRI, RRIZESY 3 F(NO,-N NO,-N NH,-N) JE AT i Lo il g —
FERZES(E 3) , HA NOS-N A BZAFAEIEA, 4 A2 15 W I 300 1e) H o5 TE WL L BT LR 68.59% ~ 82.96% .
NH,-N £ DIN H1BT & ) He A1 B A SR B 0% 2574 A0 AR A , & 2R 205 Y o 2 5, S 3 Lol 43 501y 28.82%
M1 21.22% , H ZEFIRK TS Y/, 3 HO 143 51 9 15.04% F1 8.56% . MeAh , 7523 6] -t 52 SR i AL A
[F] TN —#F | 3 250 B T — o BB T 40— ) | AT S50 A A9 NH,-N VR BE3E 7, 78 DIN oA o L
Bt 5 K e o 1 DX ol th B o T I R X L A 7K 3R 5 AR A T dek NHL-N I3 Qe gy i B Bk
7 NH,-N 75 4 32 B4 e /DA Ml o5, JHe mp S V0T | V5 e 5 Ay P 3
2.1.3 TP ty it 2 o AR FIE bR R TP W WAL EHRINLFTRR K FEFRZ, B R/
(F2). Hr B2 TP Wk EEJEEH 0.10~0.61 mg/L, ¥I{H 0.22 mg/L; & ZW BT M 0.07 ~0.70 mg/L, ¥{E
M 0.31 mg/L(FE 1), 2318 F 32 R B 5w T HAX R, 5 TN —FE, 75 Yo ™ 5 X 4 b F il X
K FR A0 TR — R AT i HH— i A R R VAT AT U D U X A L X
22 HIENTERESTAESN

WEIMEARRT 23 27007 20 BT R A3k 2 .38 3 FuR. 4 FORTRISE & Pillai’s Trace , Hotelling-Lawley &
Roy’s Greatest Root ZEITHEHE K, e BHAR X245 R ALK | I Wilks’ Lambda it MIAH . LA BRI Z 507722

2 RAE RIS A Z 5077 220

Tab.2 Temporal variations of sampling sites based on One-way multivariate analysis

gt Value F Value Num DF Den DF Sig. Partial Eta sq.
Pillai’s Trace 1.130 31.686 15 786.000 0 0.377
Wilks” Lambda 0.185 40.268 15 718.147 0 0.430
Hotelling-Lawley 2.785 48.026 15 776.000 0 0.481
Roy’s Greatest Root 2.082 109.077 5 262.000 0 0.675

* P<0.05, N [A].

&3 RME R W 20T 22000

Tab.3 Spatial variation of sampling sites based on One-way multivariate analysis

Giit i Value F Value Num DF Den DF Sig. Partial Eta sq.
Pillai’s Trace 1.545 1.355 330 1000.000 0 0.309
Wilks’ Lambda 0.115 1.617 330 083.348 0 0.351
Hotelling-Lawley 3.385 1.994 330 972.000 0 0.404
Roy’s Greatest Root 2.210 6.695 66 200.000 0 0.688
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Fig.3 The spatio-temporal distributions of percentages of different forms nitrogen to

inorganic nitrogen in the Yili-Taoge river networks

43 H7H Wilks’ Lambda S , P( Sig. =0.000) <0.05 , Ui WAAS [F] 25717 Py W45 0 22 57 2, I Eta 7 (B 0.430,
VAW AT LA RS S5 1Y) 43.0% . S5 0K 4 RO [FIGe i 578 B 8] RUBE B 23 (B RUBE | P(Sig. =0.000) fE ¥4/ T
0.05, FI7EZE & DO, COD,,, NH,-N TN FI TP BYBE-E 4340 T , A 5] Wi By [ A6 AN [ 25 N A4 AE i 3 2
23 BENWER

XS 254545 (DO ,COD,, [NH,-N) FIE FEER 284545 (TN TP , FIH Ward 2% 25 W I 45 647
RN, G5 RANFR 4 FE 4 Fin. FERTS 2RI hn o 3 41, Horp AL BEAR BN 24, FERET
COD,, B FEA S, FZ A BT A0 o EBK R SRR B4 AT IR 5 A2 R AR T 8% DO | [F]
AF NH,-N e BE R IR ARRAR 4, 20004 76 sk 305 19 & 3 17 2P BE T P, BV 388005 e e /N i IX 05 A3 R4
T NH,-N R BEA R BOREAS 45, HANBOE B AR 55 1Y 60% 247, WA A NH,-N 75 Y448 b = 5, 2% (8] 4%
A FEAEIRTT | Tl A kg b A IX 3.

BIRERIEFR (TN TP) 43 3 20, V5 Y AR BE T 9 B1<B2<B3. Hith B1 4 5 YL fe BE S fIG , A AR A
B2 | T4 AGTE A R =22 1) 4 ol A M) FH A 32 %) DX, 4 T b 9l o 38 L EK R R
T BT R SRR B2 A W5 YRR Bl W, B TR T e $H I — o O R
M ET B3 AR B R o, R FEAAN AR 2, By i o S, EEA TRk X, B
T— R EE ] RIRIE ] B A 3 TR AR AT | VAT AV BRI
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Tab.4 Average values of water quality index in different groups from cluster analysis

w FEAS DO/ COD,,/  NH;-N/ kA TN/ TP/
g, 4
MIC (mg/L)  (mg/L)  (mg/L) M (mg/L)  (mg/L)
TGS Al 12 5.84+0.55 10.01£0.64 0.49:0.12  EFih Bl 26 4.05£0.73 0.17+0.04
YIKIEtE A2 12 6.70£0.35 7.04+0.74 0.28+0.08  ZKf&#5 B2 18 4.48+0.52 0.28+0.03
A3 43 5.4320.73 7.13:1.05 0.72+0.20 B3 23 6.28+0.43 0.35:0.08
N o pog= || N A e e
T FESRTT Y LA Thn t IR

P 4 FER—R IR K R AR R R R I B 1

Fig.4 The results of cluster analysis of different water-quality indexs in the Yili-Taoge river networks

2.4 KRN SHAES LW

T2 A K bR RS B o WK R W ] A K TR MR A0, 5 5 7 7 T A 30
S T ol I AR FOAR A IV 2k V 3 Hooft V KK S B4 2 B B 3 ) 0
T BRI S K L s B KT T R, (0B 5 VKK FUA KA M K
T A IV A0 2K 25012 SR 4 Tk R BB UM 3 0] AL (L il 2 IV 2K 3
AU VR S) . BRI S A KRR BSOS (T AT i LB K R LIV IR V 2%

RIFZE DOCOD,,, NH,-N TN & TP % Jh 808 Tk b s B M 558 (1€ 6) . DO J% NH,-N
SACITARAGHEEG DL T2 T2k Y 2 5 117 COD., VTN & TP A §8 418 10 2 G 7, Lo TN HE K0 46 R I
AL 5.0, BT VK RERIELL L. RS R bRh , COD,, TR IV I, T fieh s 8
FhHE AR AT TP TN JEA T, LAt TN 807 0 I 3 K 6 S 7.
3 itie

WA AT 45 T 2015 45 BLEE— Yk R AR EELLIVE K V % £, COD,,, TN TP WRIE HI {5
514 7.63.,4.93 0,26 mg/L, RIS e ok TR, i3 5 KA DAk K M e UMM P Ak, ELA 0 0%
HCRBEAT S 152008 — 2010 4K FOHILL ™ | 2K 28 TN TP [V SR R HEAT 7 LY 49
BRI AT K 2 Ml T 5Tl 5 95095 3 00T B, 3 440 K 1 4 R 75 3 B 5 A, 1
s f Tl A e IRIIRF BRI 7525 0 B S ) T 05 2 S0 ) 4 KK 55 A A 0
(A 4 5 58 KR B A P A 3 W Tl 5 0 B 3 075 Y 7 L 4958
i, FETE K A T 7K 25 A BRI B A Ml 2 25 D B A e e — e B > | S P — YR K
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Fig.5 The spatio-temporal distributions of assessment result class using

comprehensive water quality identification index in the Yili-Taoge river networks
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Fig.6 Seasonal distribution of single-factor water identification index in the Yili—-Taoge river networks
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