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Influenctial Factors and Prediction Model of Soil Salinity at Different
Depths in the Coastal Area of the Yellow River Delta

ZHAO Ming, CHANG Chunyan, WANG Zhuoran, ZHAO Gengxing
(College of Resources and Environment, Shandong Agricultural University/National Engineering Research

Center for Efficient Utilization of Soil and Fertilizer, Tai’an 271000, China)

Abstract : It is an important basis for the improvement and utilization of salinized soil to find out the influencing
factors of soil salinity. Taking the coastal Kenli area of the Yellow River Delta as the study area, this paper
selected four influencing factors of groundwater, vegetation, landform and distance from the sea, determined
seven indicators of groundwater depth, groundwater mineralization, vegetation type, vegetation coverage,
landform type. relative elevation and distance from the sea, analyzed the relationship between each indicator
and soil salt content, and selected the main driving factors of soil salt through grey correlation analysis. Then the
multiple linear regression prediction model of soil salt content in different depth soil layers was constructed.
The results showed that groundwater depth was negatively correlated with the salinity of each soil layer as an
exponential function, vegetation cover, relative elevation and distance from the sea were negatively correlated
with the power function of the salt content of each soil layer, and groundwater salinity was positively correlated
with the salinity of each soil layer as an exponential function, and the correlation between each index and salt
content gradually weakens with the increase of soil depth. The ranking of the correlation between soil salinity
and each influencing factor in each soil layer was groundwater salinity”> vegetation coverage™> groundwater burial
depth™ relative elevation™ distance from the Bohai Sea. The main drivers of soil salinity were groundwater
salinity and depth, and surface vegetation cover. The multiple linear regression models of soil salinity in 0-15 cm,
15-30 cm, 30-45 cm and 45-60 cm soil layers based on the three factors of groundwater mineralization, vegetation
coverage and groundwater depth were the best salt prediction models, determination coefficient of model set
(R*)was 0.742, 0.777, 0. 794 and 0. 828 respectively, and the root mean square error (RMSE) was 2. 079 5.,
2.081 9, 1.868 3 and 1. 623 6 respectively, validation of model set(R*)was 0. 712, 0. 756, 0. 813 and 0. 883
respectively, and the root mean square error (RMSE) was 1. 952 0, 1.879 7, 1.728 9 and 1. 227 3 respectively.

Keywords: the Yellow River Delta;different soil layers;soil salinity;influencing factors;prediction model

1 7 B 3L
BT A2
TR AN B2 e K R F 52
BRI T AO B2 B 5w 11 73 B
PRI A B2 B 2R 73 e
BRI A B2 B 224k 73 B
I AR AN B2 e A A 71 B
BRI A AN B2 B PHT I3 B
M5 4 B A A IR STE A 7

S S S S S S S S U S U S U

34



