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Hyperspectral Estimation of Na* Ion in Saline Soils in Areas With
Different Human Activities Using BPNN Model
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Abstract ; Cation Na™ of soil salinity plays an important role in the formation of saline soil. The soils in no hu-
man activity (Zone A) and human activity (Zone B) of Xinjiang were studied. Field hyperspectral data and
0—20 cm soil samples were collected, and Na®™ contents were tested. BP neural network (BPNN), partial
least squares (PLSR) and stepwise multiple regression (SMLR) models were used to compare and analyze
the hyperspectral estimation of Na®, and to explain the mechanism of Na' estimation accuracy in areas with
different human activities. The results show that the Na® has the highest proportion and the largest mean
value among the four cations (Ca*', Mg®", K", Na'), the proportion of Na' in Zone A and B is 48.429%
and 62.274% , respectively, and the mean value is 1.590 and 2.148, respectively. First-order and second-order
differential processing were been performed on the Original (R) and reciprocal (1/R) spectral transforms,
and the band whose correlation coefficient was checked by 0.05 was extracted as the characteristic band.
There are 24 models in Zone A and B for the three modeling methods, and the BPNN models with 1/R at the
second-order differential are the best prediction models for Zone A and B, which meet the accuracy require-
ments when they are iterated by 19 times and 9 times, respectively. The relative analysis error RPD, the
decision coefficient R*, and the root mean square error RMSE are 2.461 6, 0.860 9, and 0.350 1 in Zone A,
and 2.169 8, 0.800 6, and 0.803 5 in Zone B, respectively. The prediction ability of BPNN for Na' ions is
very good. the prediction ability of PLSR is general, and the prediction ability of SMLR is very poor. These
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research results can provide a scientific basis for improving salinized soil in arid regions.

Keywords: saline soil; Na' ; differential processing; BP neural network; field hyperspectral data
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