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Spatial Variability Assessment Based on Spatial Cluster
Analysis of Groundwater Variables
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(1. School of Environmental Science and Engineering, Beijing Forestry University, Beijing 100083, China;
2. Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: There are lots of problems in the implantation of monitoring points, such as the randomness and turbid
hierarchical structure of the monitoring points. the redundancy of the monitoring data and so on. Applying the
spatial cluster principles, the authors make cluster analysis on the monitoring points and the monitoring indicators
of chose in Langfang region. The assessment and contrast of the variability of the original data and the transacted
data by cluster analysis are done, which proves that the cluster analysis is reasonable and valid. Combing spatial
clustering analysis with spatial variety may provide the theoretical evidence for the re-implantation of the
monitoring net, and the possibility to improve the representativeness of the monitoring net. It also provides the
theoretical principles to confirm the monitoring indicators by figuring out the correlation betw een the monitoring
points and the monitoring indicators, and then to establish the foundation for the further research of
environmental management, pollution controlling and comprehensive utilization of environmental resource.
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Tab. 1 Statistical Feature Values of Concentration of Contamination 0/ (mg ° L™
Cu 0. 008 200 0. 001 400 0. 006 800 0. 004 300 0.001 100 0. 248 900
Cd 0. 013 800 0. 003 800 0. 010 000 0. 007 400 0. 002 300 0.313 800
Pb 0. 093 400 0. 020 400 0. 073 000 0. 046 100 0. 014 400 0.311 700
NO, 0. 583 800 0. 009 800 0. 574 000 0. 117 400 0. 119 400 1. 017 000
Zn 0. 061 800 0. 007 800 0. 054 000 0. 025 700 0. 008 700 0. 337 100
Hg 0. 000 233 0. 000 040 0. 000 200 0. 000 110 0. 000 050 0. 468 600
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Fig. 2 Result of Monitoring Points of Pollutants
Concentration by Spatial Cluster Analysis( Number=3)
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Fig. 3 Chosen Result of Monitoring Points of Pollutants
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Tab.2 Spatial Variety Evaluation Indicator Before and A fter Spatial Cluster Analysis of Cd
/) /m /m D,
0 29774 7.778 0X 10 ¢ 6.569 0 10 ® 0.500 000
45 29 774 6.905 7X 10~ ¢ 3.9351X 1077 0. 440 803
29 774 7.778X 10°¢
90 26 857 7.449 5X 10~ ¢ 1.371 8X 1077 0. 529 942
135 22 359 7.007 6X 10~ © 9.5416X 108 0. 590 058
0 9924.7 0. 057 153 0 0. 500 000
45 9924.7 0. 050 153 0 0. 435 042
9924.7 0. 057 153
90 8 686. 4 0.057 153 0 0. 566 242
135 7 498. 6 0. 053 283 0 0. 603 577
3
Tab.3 Spatial Variety Evaluation Indicator Before and A fter Spatial (luster Analysis of Cu
/) /m /m D,
0 4 886. 6 1.24X 106 2.3944X 108 0. 889 835
45 7032. 1 1.24X 106 2.7276X 1077 0.795935
13 888 1.24X10°¢
90 13 888 1.24X10°¢ 2.3944X 108 0. 500 000
135 11189 1.24X 106 2.7275X 1077 0. 606 396
0 4962 0.035 8930 0 0. 797 630
45 5241 0.034 7447 0.001 425 7 0.768 010
9924.7 0.036 161 2
90 9924.7 0.035 8930 0 0.496 278
135 6511 0.036 161 2 0. 002 348 2 0.699 111
2.4.3 REAT B MR AR MR Fob Dy, 6~9
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Tab. 4 Spatial Variety Evaluation Indicator Before and After Spatial Cluster Analysis of NO,

/) /m /m D,
0 21075 0. 020 219 0. 006 308 7 0. 666 211
45 21 442 0.019 940 0. 006 577 9 0. 652212
29774 0.020 219
90 29 774 0.020 219 0. 006 308 7 0. 500 000
135 29 774 0.019 940 0. 006 577 9 0. 493 053
0 7 606. 7 0. 748 990 0 0. 588 075
45 8289.3 0. 777 590 0 0.564 413
9924.7 0.817 88
90 9924.7 0. 748 990 0 0. 500 726
135 9910.3 0. 817 880 0 0.4561 18
5
Tab. 5 Spatial Variety Evaluation Indicator Before and After Spatial Cluster Analysis of Hg
/) /m /m D,
0 17 178 0. 244 950X 10~ 6 0 0. 720 266
45 29 774 0.251 190X 10~ 6 0. 007 500X 10~7 0. 474 043
29 774 0.251 190X 10~ ¢
90 19 327 0.228 770X 10~ ¢ 0.018 750X 107 0. 639 538
135 15937 0.264 587X10 6 0. 000 897X 107 0.777 297
0 5954.8 0.110 8700 0 0. 655 730
45 9924.7 0.133 8910 0.001 569 1 0. 500 000
9924.7 0. 133 891
90 6 800. 0 0.114 706 4 0. 004 996 4 0. 609 904
135 4984.6 0. 108 8100 0 0. 723 622
6 8 D,

Tab. 6 D, Rank in Four Directions Before and
After Spatial Quster Analysis of Cd

Tab.8 D, Rank in Four Directions Before and
After Spatial Cluster Analysis of NO,

e o)

D, D, D, D,
0 0.500 000 3 0. 500 000 3 0 0. 666 211 1 0. 588 075 1
45 0. 440 803 4 0. 435 042 4 45 0. 652212 2 0.564 413 5

90 0. 529 942 2 0. 566 242 2
135 0. 590 058 1 0. 603 577 1 90 0.500 000 3 0.500 736 3
135 0. 493 053 4 0.456 118 4
7 D,
Tab. 7 D, Rank in Four Directions Before and 9 D,
After Spatial (uster Analysis of Cu Tab.9 D, Rank in Four Directions Before and
After Spatial Cluster Analysis of Hg
/("
D, D,
/)
0 0. 889 835 1 0. 797 630 1 D, D,
45 0. 795 935 2 0.768 010 2
90 0. 500 000 4 0. 496 278 4 0 0.720 266 2 0.655 730 2
135 0.606 396 3 0.699 111 3 45 0. 474043 4 0.500 000 4
6~9 90 0. 639 538 3 0. 607 954 3
b

135 0.777 297 1 0. 723 622 1

Dva




84 31

b M
3
(D , 3 )
. 0°.45.90.135 4
b ° o
@) )
D,
, [ 1] s , .
(7. . 2006 28(1); 101-105.
4 [ 2] . [J.
’ , 1995, 25(2), 222-228.
o ’ [ 3] . . .
Dv [y , 2003(4); 41-46.
’ [ 4] s . ..
[J. , 2005, 21(8):78 82.
[ 5] . , .. [M].
° , 2004.
(3) ’ [ 6] . , . N.P
) (. . 2004 25 (1); 138-143.
’ . [ 7] s . ..
[ , 2003, 25(5):59-63.
b o
8 , , . . ArcGIS
4 [ 8] re
[M]. : Arclnfo , 2002.
b b
(E#H 78 T) .
b o
o . H
(D [ 1] . . )
[M]. : , 1989.
b
[ 2] s R .
’ 0. . 1999, 19(2); 77-80.
° ’ [ 3] . . ) [ M].
. : , 2005.
2) , [ 4] . @ (.
, 1997(5). 56-58.
[ 5] ) . ,
’ ’ ’ (. ; . 2008,
’ 38(5): 892-898.
’ o [ 6] []]
. . 1996, 19(4); 405-411.
(3) [ 7] . . .o -
(. , 2004, 34(3). 307-310.
’ ’ [ 8] , . [M].

’ : , 2001.



