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Spatial variation regulations of water quality for
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Abstract; Based on the measured data of the water quality of 16 monitoring sections in the surface-
ground water source in 2013, the hierarchical clustering R-typed factor analysis method and Ward
method were used to analyze the spatial heterogeneity laws of the water environment in the centralized
drinking water source in the plain terrain of Wuwei City. The results show that the contamination in the
drinking water source in the plain terrain of Wuwei City tends to transfer from north to south. The water
pollution of 16 monitoring sections in the surface-ground water source in May 2013 tends to transfer
from north(Bb5) to middle ( Aa6, Aa7). The water pollution in August 2013 tends to transfer from
middle( Bb3,Aa7) to south (Ba5,Aa5). The main pollutants include; NO, — N, permanganate index,

chloride, volatile penols,total coliform group, sulphide, Se, and total hardness. These data could pro-
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vide the basis for both the division of the functional district and the comprehensive control of the water

environment in this area.

Key words: drinking water source ; water quality ;spatial variation ; R-typed factor analysis method
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Fig. 1 Water monitoring points distribution
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Tab.1 Correlation coefficient matrix about 12 indexes of 8 monitoring sections of groundwater quality in May 2013

b ki o wmr mmi o wem B wm owiw SN mmmo mmwm ow
IK IR 1 0.511 -0.562 0.088 0.585 0.304 -0.200 0.313 -0.191 -0.251 -0.500 -0.833
pH 0.511 1 -0.693 -0.019 0.264 -0.087 -0.090 0.092 -0.788 -0.823 -0.963 -0.763
g -0.562 -0.693 1 0.032 -0.322 0.506 0.209 -0.276 0.355 0.493 0.564 0.497
R 0.088 -0.019 0.032 1 -0.152 0.504 0. 666 0.054 -0.299 -0.352 -0.052 -0.097
[pid] 0.585 0.264 -0.322 -0.152 1 0.131 -0.621 0.487 0.297 0.177 -0.173 -0.222
ﬁﬁ% 0.304 -0.087 0.506 0.504 0.131 1 0.366 -0.107 -0.122 -0.059 -0.092 -0.326

I TH
A -0.200 —-0.090 0.209 0. 666 -0.621 0.366 1 -0.678 —-0.461 -0.475 —-0.097 -0.054
fidy] 0.313 0.092 -0.276 0.054 0.487 -0.107 -0.678 1 0.273 0.280 0. 108 -0.045
B -0.191 -0.788 0.355 -0.299 0.297 -0.122 -0.461 0.273 1 0.969 0.868 0.647
YR T -0.251 -0.823 0.493 -0.352 0.177 -0.059 -0.475 0.280 0.969 1 0.888 0.636
MHEREEA. -0.500 -0.963 0.564 -0.052 -0.173 -0.092 -0.097 0. 108 0. 868 0.888 1 0.804
il -0.833 -0.763 0.497 -0.097 -0.222 -0.326 -0.054 -0.045 0.647 0.636 0.804 1
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Tab.2 Correlation coefficient matrix eigenvalue, contribu-
tion rate, and cumulative contribution rate about
12 indexes of 8 monitoring sections of groundwater
quality in May 2013
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Tab.3 Rotated principal factor loading matrix of the maxi-
mizing variance about 12 indexes of 8 monitoring
sections of groundwater quality in May 2013

WemFE b 1 2 3
TR ER A 0.966 -0.033 -0.052
pH -0.956 0.164 -0.118
R B 0.915 0.337 -0.147
SR R 0.876 0.385 -0.169
il 0.820 -0.297 -0.302
ST 0.703 -0.314 0.385
eyl -0.085 0.875 0.015
A -0.153 -0.758 0.562
AL 0.075 0.745 -0.112
K -0.535 0. 685 0.301
AR R AR SRR 0.033 0.108 0.941
EIX 2 0.578 0.744 0.241
B RER -0.116 -0.191 0.743
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Tab.4 Score values of main factor about 12 indexes of 8
monitoring sections of groundwater quality in

May 2013
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= AR K 1.356 39 -0.765 19 -1.238 82
SRR/ K 3 0.561 45 1.183 05 -0.068 05
[P 0.873 64 0.875 91 1.340 57
WO % b DU iR K 0.633 80 -0.033 48 -0.585 02
KT -0.576 82 -1.672 19 0.010 06
KBRS -0.302 07 -0.824 05 1.638 72
it S ] Aok -1.189 48 0.556 97 -0.419 11
% S LD -1.356 91 0.678 98 -0.678 34

MR P AR5 A 3 B iR 1
T AR AL A G T 1 (4 BB s I (3 A7) 5
AR I R A SR B B KBy AR R AR
V1 25 1 DX 32 [ B0 P8y Al A ok ST B s 0, oK
WFFEIXIRAY 8 ik i kil 500 3 A28 2R 2R (3
a2 AL A,B,CLILES).

y
0 5 10 15 20 25
s + + + ¥

RIS 7
ENSL N 8
EHUK 5
IKEK] 6
SRR 1
Wi 2 -k 4 —— }———
SN 2
PORHEE B 3

K3 2013 45 5 N ACOKBURE G R A5 C R K

Fig.3  Clustering hierarchical structure diagram of
groundwater quality in May 2013
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Tab.5 Measuring point results of cluster analysis about 8
monitoring sections of groundwater quality in May

2013
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Fig.4  Clustering hierarchical structure diagram of
surface water quality in May 2013
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Tab.6 Measuring point results of cluster analysis about 8
monitoring sections of surface water quality in May

2013
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Fig.5 Spatial differentiation analysis results of
water quality in May 2013
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Tab.7 Correlation coefficient matrix about 12 indexes of 8 monitoring sections of groundwater quality in August 2013

K O wEmE mma wm TRt g w5 wem R i
KR 1 0.604 -0.382 0.143 -0.303 -0.676 0.153 0.320 -0. 600 -0.642 -0.482 -0.614
pH 0. 604 1 -0.543 0.466 0.225 -0.383 -0.091 0.744 -0.814 -0.834 -0.821 -0.872
g -0.382 -0.543 1 0.214 0.260 0.324 —-0.060 -0.288 0.43 0.501 0.675 0.225
WilgEh 0.143 0.466 0.214 1 0.570 -0.059 0.051 0.317 -0.409 -0.425 0.097 -0.388
[pid] -0.303 0.225 0.260 0.570 1 0.150 -0.384 0.404 0.098 0.056 0.021 -0.069
zgg -0.676 -0.383 0.324 -0.059 0.150 1 0.499 -0.613 0.021 0.073 0.321 0.356
AR 0.153 -0.091 —0.060 0.051 -0.384 0.499 1 -0.720 -0.459 —0.465 0.225 0.148
fridy] 0.320 0.744 -0.288 0.317 0.404 -0.613 -0.720 1 -0.253 -0.259 -0.683 -0.702
MARMERE -0.600 -0.814 0.430 -0.409 0.098 0.021 -0.459 -0.253 1 0.988 0.621 0.771
YR Ty -0.642 -0.834 0.501 -0.425 0.056 0.073 -0.465 -0.259 0.988 1 0.617 0.726
MYERERAL  -0.482 -0.821 0.675 0.097 0.021 0.321 0.225 -0.683 0.621 0.617 1 0.764

i -0.614 -0.872 0.225 -0.388 -0.069 0.356 0.148 -0.702 0.771 0.726 0.764 1
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Tab.8 Correlation coefficient matrix eigenvalue, contribu-
tion rate, and cumulative contribution rate about
12 indexes of 8 monitoring section of groundwater
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Tab.9 Rotated principal factor loading matrix of the ma-
ximizing variance about 12 indexes of 8 monitoring
sections of groundwater quality in August 2013

quality in August 2013 EIER 1 2 3 4
WA L Gk % SRR % R 0.937 ~0.283 ~0.134 0.145
1 3 609 .70 %70 BRI R 0.933 -0.294 ~0.139 0.120
2 2.520 20.997 67.739 pH -0.921 -0.289 0.164 -0.187
3 1.967 16.393 84.132 TSR AR 0.827 0.400 0.347 0.065
4 1.066 8.883 93.014 i 0.798 0.255 -0.213 0.300
5 0.582 4.849 97.863 ST 0.612 0.102 0.597 0.084
6 0.235 1.955 99.818 HA ~0.213 0.963 0.003 0.090
A TR
9 1980 x 1016 1650 X103 100. 000 AR -0t -0.018 0-900 -0.061
10 ~2.170x10-17  —1.810x10-16  100.000 AL 0049 -0.496 0. 648 0.439
11 ~1.240 x10 - 16 ~1.030 x10 15 100. 000 [ER ikt R 0.093 0.478 0.085 0.847
12 ~2.960 x10-16 ~2.470 x10 15 100. 000 s -0.531 0.097 ~0.023 -0.797
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Tab.10 Score values of main factor about 12 indexes of 8
monitoring sections of groundwater quality in Au-

gust 2013
WA, F1 F2 F3 F4

=R PR K 1.30905 0.03290 0.044 18 -1.95243
SRR 0.77923 -0.564 46 -0.456 67  0.674 87
PR BBREAIK 0.659 34 -0.44757  0.42633  1.38995
R % Utk 0.758 03 -0.08025 -0.51624  0.430 35
UK -0.25971 1.62362 1.75377  0.159 79
TKEKT -0.84039  1.38588 -1.76955  0.037 33
NS H P ks -1.24024 -0.88783  0.261 04  0.026 78
WML LMY -1.16532 —1.06230  0.257 13 —0.766 64
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Fig. 6  Clustering hierarchical structure diagram of
groundwater quality in August 2013
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Tab.11 Measuring point results of cluster analysis about 8
monitoring sections of groundwater quality in Au-
gust 2013
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Tab.12 Measuring point results of cluster analysis about 8
monitoring sections of surface water quality in

August 2013
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Fig.7 Clustering hierarchical structure diagram of
surface water quality in August 2013
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Fig.8 Spatial differentiation analysis results of
water quality in August 2013
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