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Abstract; In recent years, groundwater nitrate pollution in some regions of China is very serious. Especially, nitrate pollution in intensive cul—
tivation areas is more serious for the application of a large number of nitrogen fertilizer. The objective of this preliminary research is to investi—
gate the potential of application geostatistical method to explore spatial variability of groundwater nitrate pollution in Shandong intensive

farming regions in China. Detailed sample data of groundwater nitrate nitrogen were collected in 175 farming sites representing the typical
cropping systems in the study area. Semi—variogram of the geostatistical method was used to analyze the groundwater nitrate nitrogen spatial
variability based on the 175 sample sites data. The results indicated that there was an obvious variability and trend effect that gradually in—
creasing from the southwest to the northeast. Furthermore, the concentration decreased with the increase in the depth of groundwater. For ob—
taining the spatial variation of groundwater nitrate nitrogen in the whole study area, cokriging method was utilized to interpolate the ground—
water nitrate nitrogen pollution with two synergy factors (e.g. soil organic matter content and total nitrogen content ) which were the most obvi—
ous relevant with groundwater nitrate nitrogen concentration. Compared with ordinary kriging method, cokriging method achieved higher pre—

cision with a decrease of 80% of the average error. Cokriging spatial interpolation results showed that areas with higher nitrate nitrogen con—

centration in groundwater mainly distributed in Weifang, Qingdao, and Yantai intensive farming regions, due to the excessive use of nitrogen
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fertilizer in these regions. The result suggested that the cokriging spatial interpolation was an effective approach of obtaining the groundwater

nitrate nitrogen spatial variability in intensive farming regions. The possible reasons for the spatial variation and distribution characteristics of

groundwater nitrate nitrogen were discussed.

Keywords: groundwater nitrate pollution; spatial variability; geostatistics; cokriging
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Figure 1 Distribution of sampling points of groundwater nitrate nitrogen concentration in Shandong Province
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Figure 2 Logarithmic transformed data distribution histogram
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Table 1 Comparative analysis of groundwater nitrate nitrogen concentration at different depths
. KIS A /g 1
dikEAs SF{E/
Hm GRS A L <10 10~50 >50
o mg* -
#H A H A #H AL
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Figure 3 Trend effect of groundwater nitrate nitrogen concentration
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Figure 4 Semivariance model of groundwater nitrate
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Figure 5 Spatial distributions of groundwater nitrate nitrogen concentration in Shandong Province using cokriging interpolation method
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Table 3 Comparison of interpolation error using cokriging and ordinary kriging method
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