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Fig.1 Distribution map of sampling sites
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Tablel Statistic eigenvaue of soil nutrients spatial variability
N P N P N P
(gkg) (gkg) (mg/kg) (gkg) (gkg) (mg/kg) (gkg) (gkg) (mg/kg)
8.119 0.665 9.6 6.52 0.614 75 6.995 0.7976 11.2
16.103 1.428 26.4 16.855 1.761 28.7 16.171 1.9206 27.1
7.984 0.763 16.8 10.335 1.147 21.2 9.176 1.123 15.9
11.482 0.998 16.8 11.198 1.159 14.08 12.128 1.285 19.197
10.877 0.982 17.3 11.061 1.142 13.4 11.930 1.291 19
2.278 0.201 4.453 2.089 0.246 3.922 1.986 0.229 3.297
0.538 0.369 -0.393 0.323 0.125 1.173 0.004 -0.362 0.168
2.336 2.407 2221 2.965 2.638 4.691 3.072 3.370 3.062
C.V. 19.8 20.2 26.5 18.6 21.2 27.8 16.4 17.8 17.2
/ 0.695 0.765 1.000 0.923 0.99 1.506 0.757 0.874 0.828
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Table2 Semivariance structure of soil nutrientsin different sampling scale

(co) (©) Co/ (Co+c) (m) (m)
(g/kg) 0 6.9537 0.00 4016.0 4741.2
N (g/kg) 0.0026 0.055 0.05 4008.0 4741.2
P (mg/kg) 4.7055 23.389 0.17 4741.2 4741.2
(g/kg) 1.4476 3.718 0.28 753.7 945.4
N (g/kg) 0.0213 0.0532 0.29 797.2 945.7
P (mg/kg) 7.0344 11.433 0.38 716.2 945.7
(gkg) 2.3531 5.8751 0.29 13.2 28.4
N (g/kg) 0.0331 0.0661 0.33 12.1 28.4
P (mg/kg) 7.2247 14.399 0.33 12.3 28.4
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Fig.2 Semivariogram of soil O.M. content, Avail. P and total N content in varied scale
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Fig. 3 Prediction error of the spherical model and cross-validation
P
MSE® ASE RESE RMSSE
(g/kg) 0.0131 0.953 0.455 0.4392 0.9735"
N (g/kg) 0.01164 1.666 1.567 0.9354 0.8768"
P (mg/kg) 0.00137 0.116 0.137 1.168 0.7970"
(g/kg) -0.0012 1.519 1.509 0.9942 0.8834"
N (g/kg) -0.0076 3.163 3.43 1.079 0.6792"
P (mg/kg) -0.0009 0.18 0.178 0.9913 0.6090"
(g/kg) -0.0094 1.02 0.872 0.889 0.9225"
N (g/kg) -0.0003 3.007 2.956 0.9952 0.7428"
P (mg/kg) 0.0011 0.111 0.117 1.046 0.6103"
A: MSE RESE ASE RESSE
B: Po.05=0.304, Po.01=0.393,df=38; Po.0s=0.217, P,0:=0.283, df=78; p 05=0.288, py0;=0.372, cif=42
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2 Goobaerts P Geostatistical tools for characterizing the
CHARACTERSOF SOIL NUTRIENT SPATIAL VARIABILITY IN DIFFERENT SCALE

LElI Yongwen! WEI Chang-zhou® LI Jun-hua® HOU Zhen-an® YEJun' BAO Bai-yang’
1 Department of Resources and Environment Science  Agronomy College, Shihezi University, Shihezi, Xinjiang 832000;

2 Fangcaohu Farm, Xinjiang Production and Construction Corps, Hutubi, Xinjiang 833006

Abstract  Soil samples different in scale were taken, and organic matter (O.M.), total nitrogen (Total N) and
available phosphorus (Avail. P) were measured to study the feasibility and adaptability of GeoStatistic in analyzing soil
spatial variability. Results indicated that soil O.M., avail. P and total N appeared in normal symmetrical distribution in
samples large in scale but in samples medium or small in scale, they showed a dight skew distribution. The C.V. of
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POLLUTION OF HEAVY METALSIN METAL DEPOSITS
OF WESTERN LIAONING AND ITSASSESSMENT

ZHOU Xiu-yan® WANG En-de® WANG Hong-zhi?
(1 Resources and Citil Engineering Institute, Northeastern University, Shengyang, 110004;

2 Liaoning Environmental Monitoring Central Sation, Shenyang, 110031)

Abstract  An investigation and assessment of pollution of soils was carried out a metal mining, smeltery, and
farmland irrigated with sewage in Western Liaoning. The results indicated that concentrations of heavy metals in these
sites were higher above the background values. The high concentrations of Cd, Pb and Zn, in particular, should arouse
more attention since they were well over the Governmental Standards in China for soils of agricultural use. Some
companion relations existed between various metals, such as Pb with Cd and Zn. It is concluded that by using the lge,
method for determination, the degree of contamination was higher in the mining area and by using the RSP method it
was higher in the soil around the smeltery.

The heavy metals in the soil mainly come from untrested sewage used for irrigation, disposal of tailings and slurry
from metal ore mining.

Keywords Heavy metals, Contamination, Assessment, Source
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( 381 )

different soil nutrients ranged between 0.17~0.27, showing a significant spatia variability, namely, when large in scale,
soil spatial variability is low and when medium or small in scale, the variability is high (with small C.V. and kurtosis).
A typica semivarigram structure was observed in samples of all scales, showing that the Geostatistic method works in
analyzing soil nutrient spatial variability in samples of al scales. In samples small in scale soil nutrients have strong
spatial autocorrelation (nugget value is among 0~0.17), and soil O.M. content constant spatial autocorrelation, while in
samples medium or large in scale, the soil nutrient spatial autocorrelation is medium, but weak with soil Avail. P,
Spatial interpolation and cross-validation showed that spatial prediction data and measured data fitted very well with the
spherical model, and that no matter whether large, medium or small in scale, spatial analysis and prediction with the
Geostatistical technology is a useful tool in soil spatia variability analysis and precision fertilization. The precision of
prediction is higher in small scale than in large or medium scale. Among soil O. M., soil total N and soil available P, the
prediction of soil O. M. has the highest precision.
Key words  Soil spatial variability, Interpolation, Sampling scale



