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Fig.1 Soil distribution map of salinization in
North Shandong Plain (North of Yellow River)
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Table 1 Evaluation index of salinized soil

environmental quality in North Shandong Plain
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Table 2 Quantitative grading table and standardization index of

salinized soil environmental quality evaluation index in North Shandong Plain
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Sustainable Agricultural Resource Utilization in Northwestern China
Determined Using the Wavelet-PSOSVM
WANG Chenxuan', CHEN Li?%, ZHANG An’an’

(1. School of Economics and Management, Xiamen University of Technology, Xiamen 361024, Ching;

2. School of Economics and Management, Anhui Jianzhu University, Hefei 230601, China)

Abstract: [Objective] The initiative of “Western Development” launched by Chinese Government in 1999 had
greatly benefited the northwestern provinces in the country including Shaanxi, Gansu, Ningxia and Xinjiang. As
ecological systems in these provinces are fragile, rational use of agricultural resources is crucial to their sustainable
development. The purpose of this paper is to present a method to help sustainable use of their agricultural resources.
[ Method] The method is based on the wavelet-PSOSVM (particle swarm optimization (PSO) and support vector
machine techniques (SVM)). The evaluation indexes are constructed using data measured from 2018 to 2020 in six
aspects: economy, science and technology, society, natural environment, resources, and ecological governance.
[Result] MThe mean square error and the correlation coefficient of the wavelet-PSOSVM are 9.411 5x10™ and
0.968, respectively. In contrast, the mean square error and the correlation coefficient of PSOSVM are 0.015 3 and
0.967, respectively, using the same training and test set. The wavelet process improves the predicting accuracy and
convergence of the PSOSVM. @The mean square error and the correlation coefficient of the wavelet-SVM are
20.836 and 0.748 respectively, while the mean square error and correlation coefficient of the SVM are 30.903 and
0.634, respectively, using the same training and test sets. The wavelet process also improvs the predicting accuracy
and convergence of the SVM. [Conclusion] Using wavelet process in both PSOSVM and SVM algorithms
significantly improves their prediction accuracy, convergence, and training time efficiency, while reducing their
complexity. Its application for evaluating sustainable utilization of agricultural resources in the four provinces in
northwestern China indicates that, in terms of sustainability, Xinjiang comes to the top, followed by Gansu, with
Shaanxi and Ningxia ranked in third and fourth, respectively.
Key words: wavelet analysis; particle swarm optimization; support vector machine; resource sustainability
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Study on Environmental Quality and Prevention of Soil Salinization in
Northern Shandong Plain (North of Yellow River)

ZHANG Hongjun*2, XU Yan', WANG Qiang“?", ZHANG Taiping®,
ZHAO Hui', WANG Wei', ZHANG Ruihua', WANG Kuifeng'
(1. Shandong Institute of Geological Sciences, Ji'nan 250013, China;
2. Key Laboratory of Coastal Science and Integrated Management, Ministry of Natural Resources, Ji’nan 250013, China)

Abstract: [Objective] Soil salinity is a common abiotic stress most crops experience during their growth.
Understanding its spatiotemporal variation and the underlying reasons is impetus to improve agricultural
management. We propose a model in this paper to classify soil salinity and analyze the underlying mechanisms.
The model is applied to the North of Yellow River in Northern Shandong Plain. [ Method] The model is based on the
two-level fuzzy comprehensive evaluation method. A comprehensive evaluation index system is constructed using
soil environment factors, groundwater environmental factors, and physical geographical factors. It considered eight
indexes: proportion of land areas affected by salinized soil, degree of soil salinity, soil salt content, lithology of
unsaturated zone, depth of groundwater table, groundwater salinity, evaporation-prescription ratio, and topography
and landform. The degree of soil quality was divided into excellent, good, moderate, poor, and very poor grades.
[Result] The areas of soil classified as very poor, poor, moderate, good and excellent based on soil salinization
were 5 277.49 km®, 6 564.76 km?, 4 383.79 km? 5 995.52 km? and 4 919.29 km? respectively. Based on their
genesis and salinization, the salinized soils in the region can be divided to three areas consisting of eight sub-areas.
[ Conclusion] Soil salinity in the North of Yellow River in Northern Shandong Plain varies in its severity and space.
The results presented in this paper can aid in improving soil management practices to promote a healthy agricultural
and rural economy in the region.
Key words: Northern Shandong Plain; salinization; fuzzy comprehensive evaluation method; environmental quality
of soils
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