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Fig. 1  Geographic location of sampling sites, simulation sites and

kriging sites and validation sites for soil salinity
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Fig. 2 Network training error curve and scatter plot of measured values and simulated values of soil salinity
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Fig. 3 Semivariogram and cross-validation of spatial interpolation of soil salinity
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Fig. 5 Spatial distributions of soil salinity simulated with the artificial neural network, ordinary kriging and sequential Gaussian methods
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COMPARATIVE STUDY OF SIMULATIONS OF SPATIAL VARIABILITY
OF SOIL SALINITY IN COASTAL POLDERS

Yao Rongjiang Yang Jingsong' Han Jianjun

(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract Artificial neural network ( ANN) , ordinary kriging (OK) and sequential Gaussian simulation ( SGS) was
introduced separately to simulation, interpolation and prediction of spatial distribution of soil salinity in a field typical of
the coastal polder in North Jiangsu, to work out optimal structures and parameters of various methods for comparison of the
methods in efficiency of predicting distribution characteristics and spatial structure of soil salinity. Results show that all
the three methods, ANN, OK and SGS, were quite good at simulating and predicting spatial distribution of soil salinity
and displayed quite high accuracy in the simulation, interpolation and prediction. The spatial distribution obtained by the
ANN method was the most continuous and smooth, while that obtained by the SGS method was relatively discrete and fluc-
tuant. The ANN method exhibited a relatively high prediction accuracy at sites of low soil salinity, but a much lower accu-
racy than the SGS and OK did at sites of high soil salinity. Furthermore, the prediction of SGS tallied the most with the
fluctuation trait of measured value, and the narrowest fluctuation range was observed in prediction using the ANN method.
The SGS method was better than the ANN and OK methods at reflecting spatial structure and fluctuation of the random var-
iables of data, indicating that SGS is superior to ANN and OK as a whole. The findings may be cited as reference for pre-
cision assessment and high-efficiency amelioration of saline soil in coastal polders.

Key words Coastal tidal mud flat; Soil salinity; Spatial variability; Simulation; Optimal model



