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Impact of Land Use on Water Quality Along Inflow Rivers in Taihu Basin

YU Meng—qiu, CAI Ying, LIU Hua, GONG Lei-ting, LENG Xin, AN Shu-qing”

(School of Life Sciences, Nanjing University, Nanjing 210093, China )

Abstract : Relationship between land use and water quality along typical inflow rivers in the Taihu Basin were explored at semi—circle buffer
zones (100 m, 200 m, 500 m, 1000 m, 1500 m and 2000 m ). Water samples were collected and analyzed for physico—chemical vari—
ables from late May to early June in both 2009 and 2010. Land use and land cover (LULC) data was also obtained in 2009. Statistical

analysis including cluster analysis, correlation analysis and stepwise regression analysis were used to identify the major sources of pollutants

and to determine the critical range of anthropogenic disturbance in the inflow rivers. The water quality in the inflow rivers was affected pri-
marily by paddy field, residential, and construction land. Total N in water was positively correlated with paddy field and construction land,

and NH;—N with paddy field, rural residential and construction land. Total P and PO,-P were significantly influenced by paddy field and ur—
ban residential. The critical range where water quality was severely impacted was 500~1000 m. Nitrogen and phosphorus in water were in—

fluenced most by human activities in the 500~1000 m buffer zone, while water TOC was mainly affected in the buffer zone of 500 m. The

impacts of land use on water quality were reduced beyond the critical range, and even became non—significant.

Keywords: Taihu basin; land use; water quality; buffer zone
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Figure 1 Water sampling sites,land use/ land cover, river system in studied area
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Figure 4 Spatial cluster analysis of land use/land cover classes of

all sampling sites
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Figure 2 Composition of land use/land cover in

buffer zones with different radii along Wuxigang River
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Figure 3 Composition of land use/land cover in buffer zones with different radii along Wujingang River
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all sampling sites
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Table 1 Correlation coefficients between land types and water quality variables in buffer zones with different radii
in upper reaches of all sampling sites
T e KBTI AR R
pH DO TOC NO;-N NH;-N TN PO-P TP
7K H 100 -0.161 —-0.355%%* 0.430%* -0.250%* 0.549%* 0.498%* 0.431%* 0.412%*
200 -0.112 -0.166 0.372%* -0.159 0.488** 0.431%* 0.447%* 0.432%*
500 -0.102 -0.162 0.425%* -0.179 0.535%* 0.469%* 0.389%* 0.380%**
1000 -0.169 -0.276%%* 0.434%* —0.318%%* 0.514%* 0.451%* 0.296%* 0.272%*
1500 -0.197* -0.341%* 0.440%* —-0.321%* 0.566%** 0.491#* 0.296%** 0.273**
2000 -0.239* -0.424** 0.390%* —-0.414%* 0.455%* 0.361%#* 0.191 0.160
FH 200 0.149 0.401%* -0.059 -0.044 -0.400%* —-0.348%%* -0.356%* —0.342%%*
500 0.258%* 0.440%* -0.268%%* 0.215* -0.515%%* —-0.487%%* -0.416%* —0.400%*
1000 0.253* 0.577%* —-0.432%%* 0.370%* —-0.638%%* —-0.485%%* —-0.485%%* —0.456%%*
1500 0.261%** 0.514%* -0.428%*%* 0.427%%* -0.553%%* -0.456** -0.259%%* -0.238*
2000 0.269%* 0.531#* -0.422%%* 0.449%* -0.575%%* -0.461%* -0.261%* -0.236*
BRCHbLFE 100 0.175 0.520%* -0.429%%* 0.296%* —-0.587%%* —-0.389%%* —-0.443%%* —0.407%%*
200 0.170 0.518%* -0.440%* 0.311%* —-0.584%#%* -0.378%%* -0.436%* —0.400%*
500 0.230%* 0.601%* -0.479%%* 0.416%* -0.650%* -0.446** -0.482%%* -0.448**
1000 0.265%* 0.659+* -0.460%* 0.522%%* -0.712%%* -0.459%* -0.401%* —-0.358%*
1500 0.227* 0.553** -0.282%%* 0.477+%* -0.550%%* -0.346%* -0.250* -0.204*
2000 0.275%* 0.526%* —0.238%* 0.474%* —-0.415%%* —0.229%* -0.190 -0.142
W 100 0.233* 0.302%* -0.237* 0.446%* -0.380%* -0.307** -0.097 -0.075
200 0.168 0.136 -0.145 0.332%%* -0.385%* -0.275%%* -0.116 -0.105
500 0.094 -0.173 -0.128 0.200%* -0.167 -0.238* -0.018 -0.028
1000 0.104 -0.134 -0.046 0.246%* -0.012 -0.118 0.092 0.084
1500 0.130 -0.089 0.028 0.140 -0.013 -0.156 0.089 0.077
2000 0.117 -0.156 0.041 0.086 0.102 -0.039 0.147 0.135
AT T RS, 100 —-0.030 -0.371%* 0.242% —0.352%%* —-0.005 -0.191 -0.087 -0.096
300 —-0.143 -0.565%%* 0.283** —0.478%%* 0.091 -0.067 —-0.044 -0.072
500 -0.254%*%* -0.648%* 0.374%%* —0.534%* 0.423** 0.216* 0.192 0.157
1000 -0.184 -0.521%* 0.400%* —-0.524%* 0.224* 0.015 0.036 0.013
1500 —0.234%* —-0.479%%* 0.303** —0.4997%%* 0.231* 0.045 0.069 0.040
2000 —-0.273%%* —-0.537%%* 0.360%* —0.512%%* 0.383%* 0.192 0.171 0.135
A A 3 100 -0.018 -0.192 -0.037 -0.171 —-0.024 0.011 0.018 0.021
300 -0.126 -0.414%* 0.024 -0.193 0.161 -0.001 0.140 0.121
500 -0.047 -0.251* 0.028 -0.002 0.017 -0.033 0.224* 0.224*
1000 —-0.150 -0.376%* 0.097 -0.134 0.116 0.053 0.233* 0.215%
1500 —-0.183 —-0.487%%* 0.268%* -0.187 0.320%* 0.164 0.365%* 0.349%*
2000 -0.194 -0.552%%* -0.006 -0.146 0.274%* 0.169 0.305%* 0.288**

1 : i Spearman FRAHICAHT 3 * FRIRTE P=0.05 /K-8 G ; #* FORFE P=0.01 KPR 25 AH K

SR, IR 2 BT Sl i — A B AR S
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g aue
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Table 2 Stepwise multiple lineal regression for land use types and

water quality variables in buffer zones with different radii

KITfh -k Pzl
100 200 500 1000 1500 2000
pH HH 1.824 1475
7KH -0.854
ik R 0.043  0.048
DO JKH -1.337
B 3.475

FrHiEHL  2.482 3.192 3.094 3317 3.909 3.655
RFERS  -2.839 -2.766 —2.656

W 0.684
HoAth 1% FH -6.064 -13.202
PR 0662 0.655 0531 0541 0564 0.577
TOC K H 4372 4125 4.090
oAb -5.333 -5.065 -4.679

RATERA 4845 4976 3.898
&% R? 0.367 0.262 0.243 0.309 0.305 0.253

NO;-N JKH 0.625 0.994
£ H
PHF M 0900 1.216 1.873 1442 1.520 1.582
B R

WML 0922 1.135 1238 0.941 0.806 0.996

P R> 0233 0211 0253 0271 0286 0318
NH:-N K H 1.682 2202 2567 2.798 3.260 2.824

MHF L -0.800

KRB GE 1160 1543 1.281

HoAth 1% 1414 2.023
P R> 0318 0260 0335 0364 0368 0.332

TN 7K H 1.691 1.830 2218 2.608 2.569
B -4.045

HoAth 1% 6.268
% R>  0.161 0.133 0.168 0202 0215 0.126

PO,-P 7K H 0.127 0.167 0221 0200 0.148
AN R 0.221
W 0.161 0.228 0.257 0.290

HoAth 1% FH 1.167
JHR R* 0064 0.082 0.092 0.083 0.149 0.050

TP K H 0.143 0.188 0.247 0.232 0.181
AN R 0.277
W 0.168 0.243 0279 0.319

HoAth 1% FH 1.241
P RS 0.078 0.099 0.110 0.103 0.173 0.064

TE XS 5 R % AR ik B [ U3 R 0 2 DT R A, B
P PSRRI, HASE, F A IOHEAR <0.05 Wh e A RN 5 72, >0.10 B
DUPHIBE o

3.2 BEEFRELXT L3t F FA 2B BN B

] BUAH S A BT 25 SR S, A R . A TR R
Hi AR 5 PO—P TP NAETE R R 2Z (1] (1) 3 2 A DG
Hit—2 %2 Z oo mA P & B, A a5 K
FH Sl 15 F b 22 () AR B 3 [R) % POL—P TP R BHL
IEAHDG, X5 E RS 25 AR SR T
iy (AL B M R S AT e R A ) 5 TP LA
2 AR S

KRR, B 202 A KB4
G FE B TP 55 A0 TG i 2 AH Ok, A SCF ot 45
R ERAFEMREERAAEZES M5 HEF>
AR . 225 AATERR T 32 305 1 HhIX 5852
M), 5 SR A B[]t A — i 1 IR, S0 75 1A P SR AE B i)
k2004 4 6 H BSEREFRIG 1~2 d, A SCRAERT ]
W& I | AL SR TR IS G 1~2 &1, DI BUEE 5 BRAS AS [l
I B 575 — BRG] L B, 56 W] A S 2 (2 R )
B GRS FRERXT U FF R0 7 175

MAFRERZmFEER, 7KHM 100~2000 m
R 5 PO~P TP [AHICHE , AT REFN=FAK /K H
BEE TR ER AT A ) 4 1A 7, X KRR (L PO,-P,
TP XELAFE ], i3 A AT B SR A 15 F b 1)
15 YA AT, O 7K BT 75 R 4 S e AL A Bl —
JE I RUEE U FEL A BE A IR

4 it

A5 DX 38l 8 ¥ K 5 5 L i i - iR R 2R R A
FEBH B I 7 6 ZR L 3 A AU AR R
ERFN TOC FZ5 K B 35 A b i B A H 2
T H A TR (5 bR B S AR e e TN 50K
FH O 5 M, NH-N 57K b RS At
A L, PO~P A1 TP 57K H | 3548 M . 25 1 AR
K o RBE FR S A R SIS B %) e 3 25 ) oy RUBEAE
500~1000 m Z[a], 1 TOC FEZF] 500 m PN 5
B ) A A FH 25 A B 5

i Z2 o6 1 UE Ty % 4 b R S RURIK 48 bR
HATHHT , BB AE — e R B L AR R K BT e ek T
A R N L5 )y RS e AR B o s A
TERIAT i SR B B AN A b J R T KBS L il
PRI , T8 SEBAR iz AR, AR TOC
() B 5 0 TR 2 AR 19 ST Y X, AT AE 500~1000
m Y0 B 52 P IX PN A T R B 4, 1) IR A B
Alb Az AR B R AR TR, AT ACK
T P U 17T o
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