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Abstract ; To understand the effects of regional 1dndS( ape patte‘rns on water quality of rivers, we selected the Ebinur Lake area in
Xinjiang as 'the researh site. We selected and used eighteen water quality sampling points as the center, established the buffer areas
based on four ranges, and extracted the land use/cover data. Firstly, the major water quality of the water collected from the Ebinar
Lake area was analyzed by principal component analysis. Secondly, the effects of land use/cover on the water quality of river/lake were
studied using multivariate linear analysis. Following results were obtained: (D according to the six principal component analysis and
eighteen surface water quality parameters collected on May 18, 2015, the coefficients were closely related. The identified water quality
parameters were: total dissolved solids( TDS), SO, HCO; , NH, -N, Na*, and total phosphorus(TP); @ according to the five
landscape indices, i.e. Patch Density (PD), Largest Patch Index (LPI), Edge Density (ED), Landscape Shape Index (LSI), and
Contagion Index ( CONTAG) in four different ranges (100 meters, 200 meters, 300 meters, and 400 meters) , human activities and
their impacts were uneven in the four buffer areas; @ PD, LSI, and CONTAG showed strong positive correlations with NH, -N,
HCO; , and TDS, PD showed strong positive correlations with NH," -N and HCO; , while LPI showed strong positive correlation with
TDS only, in the 300m buffer area. @ in the 300 m buffer area, the relationships between TDS and HCO,; and their respective
landscape indices were quantified by multiple linear regression analysis. The relationships between the surface water quality parameters
and land uses/land covers were proved to be significant.

Key words : Ebinur Lake; landscape pattern; spatial scale; water quality; multiple linear regressions
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Table 3 Calculation of confusion matrix by maximum likelihood supervised classification

IS AR AREL s IR HoAth A b SAKEE O HPREE/ %
KA 144 0 0 0 0 0 144 100
L 0 57 0 19 26 102 55.88
PR by 0 46 101 0 0 147 68.71
b 4 0 0 114 0 0 118 96. 61
WK 0 0 0 0 99 17 116 85.34
Al T 0 0 0 0 0 77 77 100
SRS 118 103 101 114 118 120 SVACKT B =83.38%
AP ENE R % 99. 61 55.34 100 100 91.67 64. 17 Kappa Z%£{ =0. 80
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Fig. 4 Statistics of land use/cover in the Ebinur Lake area
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Table 4 Component score coefficient matrix of water quality index in May 2015 ] A__--"r:u" !
EWS  COD BOD; ss TP TN NH, -N Dt NTU DO )
1 0.882 0. 845 -0.205 0.035 4" -0.32 0.131 0. 49 —q 268 0.759 J & 5
2 0.243 0.274 -0.417 0.038 . -0.561  -0.18 /01058 —0 255 0224 [ & /4
3 -0.126 0.26 0.587 [ [o.721] -0. 144 0.791 f0.43 7 0419 —0.042 -~ &
4 0.204  .£0.03 0.42 | Fo2s| /0491 0215 0. 4855 W olgo 0.387 P
5770084 . —0.05 0.357, | 0oz L4033 0355 4 0145 0.498  —0.047 '

6  10.059° 4 | 0i077 0.259 | “asd 4 —oa3  —0.133 Zo.aor | o6l 0.080 fmeme— g
Emsy | s S [l HCO; apd ¥ 407 Mgt S g oK Na* i B0
Y =0.37 0.125 /0038 ) F-0.32 -0.33 520,36 0.087 0.058 26. 219"

2 0.23 =40.24  -0.08 | ¥ /0.885 0.919 0.88 0.899 -0.11 -0.06 48.22
3% oot |-0.034  -0.275 '0.088, | 04057 0.02 0.097 -0.62""  -0.61 63.395
4/ oaeel” | 059 0681  S-0.03 -0 0.15 -0.03  -0.32 -0.34 74.569
sU" Jo. 104 1-0.46 0.427 0.218  0.152 0.23 0.197 0.591 0. 601 84. 581
6 ' 0.001 0.42  -0.315 -0.01 -0.09 -0.13 -0.05 0.354 0.361 91.71

1) MR T RIR I E o E R T

%5 TP, NH;-N, TDS, HCO; , SO2~ #1 Na* fJSCil##E/ mg-L !

Table 5 Experimental data of TP, NH," -N,

TDS, HCO; , SO; ™, and Na*/mg-L~!

s TP NH; -N  TDS HCO; S03- Na* |[FERL TP NH,/-N  TDS HCO; S0%- Na*
1 0.03  0.643 2425 302.55 4803.0 1575.0| 15  0.07  0.232 115 201.10 11046  11562.5
2 0.14  0.717 1365 176.48 3266.0  775.00/ 16  0.10  0.462 131 187. 51 86. 45 30.0
3 0.08  0.508 806  236.43 768.48  268.75|| 17 0.05  0.172 767 117.76  4130.5 9875.0
4 0.04  0.195 1910  274.47 4562.8 1075.0 | 18 0.21  0.010 671 168. 49 86. 4 21.25
5 0.07  0.292 1895  273.57 5091.1 1050.0 || 19  0.18  0.241 479 314.33 557.1 22.5
6 0.07  0.281 4235  223.74  393.8 475 20 0.01  0.160 428 142.22 153.7 7.50
7 0.07  0.372 3150  121.22 4466.7 1275.0 | 21  0.07  0.470 629 279.91 48.0 687. 50
8 0.05  0.545 3230  242.05 2161.3 1287.5| 22  0.05 0.154 1185 82.43 38.4 14875.0
9 0.08  0.378 3355 279.91 1873.1 1725.0( 23  0.01  0.142 1960 137. 69 1536.9  1100.0
10 0.12  0.082 3150 82.43 4.8 1.2 || 24 0.05  0.211 203 163. 05 40.8 187.5
11 0.10  0.146 163 137.69  355.4 30.0{ 25  0.03  0.108 265 209. 25 120. 0 21.5
12 0.07 1.080 9635  474.83 33.6 7.50 26 0.08  0.013 205 153.99 163. 30 33.7
13 0.06 1.088 131 205.63 57.6 53.7 | 27 0.07  0.286 222 182. 63 1681.0 868.7
14 0.06 0.134 148 145.39  200.7 50.0 | 28  0.03  0.108 669 230. 99 1080. 6 612.5
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Fig. 5 Spatial distribution of the main water quality parameters
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Table 6  Correlation between the water quality parameters and landscape indices

ZZ X/ m FOWFE R TP NH, -N TDS HCO; S0%- Na*
PD -0.127 0.220 0.235 0.323 -0. 164 -0.043
LPI -0.212 -0.330 -0.215 -0.597" 0.125 -0.122
100 ED -0.009 0.388" 0.109 0.416" -0.211 0.056
LSI 0.016 0.382" 0.200 0.555" -0.190 0.036
CONTAG -0.128 -0.287 -0.06 -0.583" -0.133 -0.085
PD -0.245 0.309 0.263 0.397" -0.08 -0.01
LPI -0.121 -0.246 -0.33 -0.471" 0.238 -0.159
200 ED -0.002 0.276 0.132 0.365 -0.117 0.07
LSI -0.004 0.273 0.114 0.336 -0.099 0.075
CONTAG -0.087 -0.316 -0.264 -0.525" 0.048 -0.308
PD -0.089 0.634* 0.636 " 0.642 " 0.009 -0.145
LPI 0. 105 -0.377 -0.541" -0.527" 0.209 -0. 144
300 ED -0.127 0.528" 0.655" 0.509 " -0.145 -0.047
LSI -0.117 0.559 " 0.661 " 0.647 " -0.227 -0.036
CONTAG 0.209 -0.544 ™ -0.726 -0.589 " 0.119 -0.17
PD -0.088 0.508 " 0.490 " 0.518" -0.148 - 0242
LPI 0.213 -0.402" -0.567 " -0.467" 0.305 g g
400 ED -0.132 0.397* 0.333 0.426" -0.289 700101
LSI -0.121 0.400 0.335 0:435 -0.288 /40.105
CONTAG 0.183 - 00343 -0.340 1-0.333 | 0.286 P 5
T T ¥ o
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FERT LV Y. ? RFoaF %%
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