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Table 1 Statistics of soil total microelements
(%)
Index Average Max Min Kurtosis Skewness Variation coefficient Standard deviation Distribution
B (mgkg!) 55.26 336.00 9.50 15.91 2.76 57.39 31.71
Cu (mgkg") 23.53 117.24 5.73 18.28 221 34.39 8.09
Cl (mgkg") 64.52 478.53 29.66 87.81 5.12 28.82 18.59
TFe,0; (gkg ") 5.13 10.71 1.77 3.36 0.51 22.03 1.13
Mn (mgkg") 575.91 278.70 102.70 19.99 2.16 31.74 184.08
Mo (mgkg") 0.64 24.00 0.21 683.39 19.75 100.00 0.64
Zn (mgkg") 71.60 182.04 22.62 5.40 0.27 20.83 1491
31 B.Mg. Fe TFe, O, 22.03% Mo
Mn Mo 100%
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Table 2 Logarithm transformation of soil microelements

Index Average Max Min Kurtosis Skewness Variation coefficient Standard deviation
B (mgkg") 3.90 5.82 2.25 3.60 0.55 11.79 0.46
Cu (mgkg") 3.11 4.76 1.75 3.23 -0.23 10.61 0.33
Cl (mgkg") 4.14 6.17 3.39 3.02 0.79 5.80 0.24
Mn (mgkg') 6.31 7.93 4.63 3.56 -0.56 5.07 0.32
Mo (mgkg") -0.57 3.18 -1.56 3.31 0.18 -75.44 0.43
Zn (mgkg") 4.25 5.20 3.12 3.99 -0.85 5.18 0.22
2.2 N
X Y
. ArcGIS Z
Geo- Statistic Trend Analysis —
0 N . 2

M2 tRuREFTRABRSITE

Fig. 2 Trend analysis of soil microelements
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3
Table 3 Comparisions of semi- variogram parameters with different trends
Index Trend ME RMSE ASE MSE RMSSE
B 0.304 21.120 26.020 0.0239 0.7512
-0.395 20.350 19.910 -0.0170 0.9429
0.362 21.070 21.290 0.0186 0.9525
Cu 0.146 6.371 7.487 0.0203 0.8389
0.207 6.420 7.578 0.0290 0.8330
0.121 6.425 7.317 0.0205 0.8614
Cl -0.108 17.000 15.060 -0.0061 1.0900
-0.110 17.010 15.140 -0.0048 1.0910
-0.114 17.010 15.110 -0.0051 1.0930
TFe, 05 0.001 0.855 0.928 0.0007 0.9207
0.001 0.860 0.975 0.0009 0.8820
0.001 0.862 0.964 0.0016 0.8938
Mn 4.260 146.900 182.500 0.0258 0.8101
4.650 147.200 182.700 0.0281 0.8113
4.194 147.600 180.100 0.0256 0.8228
Mo -0.010 0.569 0.277 0.0095 1.1840
-0.007 0.570 0.273 0.0262 1.1030
-0.010 0.570 0.254 0.0134 1.2740
Zn 0.050 12.090 13.510 -0.0015 0.9117
0.198 12.250 14.710 0.0109 0.8523
0.035 12.400 14.580 0.0114 0.9131
ASE>RMSE Cl Zn
@ RMSSE 1 / >0.75
RMSSE<1 . /
3 0.346~0.739 .
. B.Cu.TFe,O;.Mn.Zn
. Cu Mo ©0°
ME MSE 0 ASE 90° B.TFe,O;-Mn  Zn 45°
RMSE RMSSE 1 Krig- 135° . Cl
ing Cl Mo
2.3
/ 4 7
Kriging . 24km
. Kriging
4 24
3 B. Cu.Cl. TFe,O;. Mn. Mo. Zn
Kriging
. 3 B.Cu.
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Table 4 Semi- variogram model of evaluation indexes and their parameters
/ (km) .
Index Major Angle Model Nuggest Sill Nuggest/Sill Range
B - 0.123 0272 0.451 291.630
0 0.089 0.258 0.346 124,615 .
45 0.106 0252 0421 92.090
90 0.089 0250 0.357 124.615
135 0.106 0252 0421 86.670 w2 .
Cu - 0.079  0.122  0.649 291.630 ’ ’ ’ ’ '
0 0.066 0.116 0.572 119.500 . 8 5
45 0.066 0.119 0.554 86.320 .
90 0.066 0.116 0.572 119.500
135 0.066 0.119 0.554 86.320 > > 3
al - 0.048 0.063 0.773 291.640
0 0.048 0.063 0.773 291.640 °
45 0.048 0.063 0.773 291.640
90 0.048 0.063 0.773 291.640
135 0.048  0.063 0.773 291.640
. 3 .
TFe,05 - 0.800 1.525 0.524 291.630
0 0.699 1.442 0.484 153.615
45 0.701  1.451 0.483 99.362 .
90 0.699 1.442 0.484 153.615
135 0.701 1451 0.483 99.362 3
Mo - 0.119 0246 0.486 291.630 GIS
0 0.111 0229 0.487 188.982
45 0.106 0230 0.458 110.438
90 0.111 0229 0.487 188.982
135 0.106  0.230 0.458 110.438
1 7
Mn - 0.085 0.116 0.733 291.63 B.Cu.TFe,0;.Mn Mo
0 0.083 0.112 0.739 205.215
45 0.080 0.114 0.705 122.294 A 7Zn
90 0.083 0.112 0.739 205.215 .
135 0.080 0.114 0.705 122.294 >
Zn - 0.045 0.052 0870 291.630 B. Cu.TFe,0;. Mn.Zn
0 0.036  0.050 0.720 64.581 Mo .
45 0.040 0.052 0.770 71.235
90 0.036  0.050 0.720 64.581 3 B.Cu.TFe,Os;. Mn.Mo.7n 0°.45°.90°.
135 0.040 0.052 0.770 71.235 135°
TFe,0O;.Mn.Mo  Zn Cl 4
. 7
. . Cl
. . 4 B.Cu.Tfe,0;.-Mn.Mo  Z7n
1 . Cl . .
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Fig. 3 Map of Kriging estimates for soil microelements
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Geostatistics and GIS—based Spatial Distribution of Microelements in
the Three Gorges Reservoir Area

WANG Xuan', WANG Chen- qiu* , TANG Jiang’ , WEI Cao- fu' , XIE De- ti'

(1. College of Resources and Environment, Southwest University, Chongging, 400716,China 2. Chinese Academy of Cirtus Research
Institute,Chongqing, 400712, China 3. Sichuan Southeast Institute of Geological Survey, Chongqing, 401329,China)

Abstract: In this paper, spatial patterns of soil micrelements were studied in Three Gorege Reservior Area. Results
showed that TFe,O; took on normal distribution while the others were subjected to Asymmetric distribution.The
integrative comparisons of semivariogram parameters with different trends of the kriging prediction errors of elements
indicated that the 2- order trend effect was preferable for B, Cu, TFe,O;, Mn and Zn ,while none trend effect was
preferable for Cl and Mo. Spatial variation of B, Cu, TFe,O;, Mn, Mo and Zn was similar in four directions but with
different ranges, and Cl was homorogeneous in all directions. B, Cu, Tfe,0s;, Mn and Zn were characterized by medium
spatial correlation, while the others by weak one. These microelements showed that the trend decreased from east to
west, from northeast to southwest, and the higher contents were found in northeast Wushan county, Fengjie county and
southwest Fuling country. And no any trend could be found for CI spatial distribution.

Key words: Geostastics; GIS; Micrelement; Spatial distribution; Three Gorege Reservior Area



