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Inversion of Salt Content in Salinized Soil under Background of
Water-saving Transformation Based on Landsat 8
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Abstract. In order to explore the spatial-temporal distribution characteristics and variation rules of soil
salt content caused by the reduction of channel lining and drainage water after water-saving transformation
in Shenwu irrigated district, fixed-point monitoring of regional soil information was adopted, combined
with classical statistics, spatial interpolation and machine learning modeling and inversion, and spectral
data was obtained by Landsat 8 satellite. By processing the measured soil salt content, spectral index and
band reflectance, using Adaboost regression, BP neural network regression, gradient lifting tree
regression, KNN regression, decision tree regression and random forest regression, the spatial inversion
model of soil salt content in Shenwu irrigated district was constructed. The optimal inversion model was
used to invert the spatial distribution characteristics of soil salt content in Shenwu irrigated district. The
results showed that the correlation coefficient was screened by the whole variable single regression
method. With nine spectral factors of 0. 55, six inversion models of machine learning were constructed
using SPSS PRO software, and the accuracy of the six inversion models was compared. The verification

set R’ from high to low was random forest regression, gradient lifting tree regression, Adaboost
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regression, KNN regression, decision tree regression, and BP neural network regression. The random

forest regression model had the best fitting accuracy, and the R’ of training set and verification set were

0. 834 and 0. 86, respectively. It was showed that random forest regression model had better inversion

effect. The inversion results showed that the non-salinization soil increased by 391.7 km”, accounting for

21% of the total irrigation area, while the moderate salinization soil, severe salinization soil and saline
soid reduced the square by 95. 61 km®, 63.37 km’ and 45.7 km’, accounting for 5% , 3% and 2% of
the total irrigation area, respectively. In summary, after the completion of the water-saving transformation

project, the degree of soil salinization in Shenwu irrigated district was reduced, and the area of crop

growth security area was increased. However, due to the reduction of channel lining and drainage water,

the effect of soil salt leaching was weakened, and soil salt migrated within the irrigation area, the overall

soil environment was improved, and salt accumulation occurred in some areas.

Key words: water-saving transformation ; soil salt content; remote sensing inversion; Landsat 8
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location distribution map
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Tab.1 Mathematical statistics of soil salt content before and after water-saving transformation

SERME, O bRMEIRE/ ARAE/ Ji %/ fe/ME/ KM/ BRAR
AR B B B s e Jif I E B B
(g-kg™) (g-kg™) (gkg™)  (g-kg™) (g-kg™) (g-kg™) K
2016 ( s R ) 3.76 0.19 1.23 1.50 11. 48 2.84 2.20 9.48 33
2021 (k5 ) 2.32 0.65 4.10 16. 81 13.74 3.50 0.14 21.75 177
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Tab.2 Landsat 8 OLI sensor parameters

BBt W B4 P PR/ pm I PEFE/m
band1 Eorae) 32 0.43 ~0.45 30
band2 W B 0.45 ~0.51 30
band3 2 A0, I Bt 0.53 ~0.59 30
band4 Red 2T {4 3% Bt 0.64 ~0.67 30
band5 NIR 3fF 21 40 Bt 0.85 ~0. 88 30
band6 SWIRI1 1.57 ~1.65 30
band7 SWIR2 2,11 ~2.29 30

e JCT K O A 2016 4R 4 H 5 K Bl s
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