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Inversion of soil salt content based on Sentinel—1/2

MA Chi', LIU Xiaobo

(1. Liaoning College of Communication, Shenyang, Liaoning 110122, China;
2. China Power Beijing Engineering Corporation Limited, Beijing 100024, China)

Abstract; In this experiment, Sentinel-1A radar image and Sentinel -2A multispectral image were fused by
Gram Schmidt (GS) transform, and the correlation between radar image, multispectral image and each band of fu-
sion image and surface soil salt content in Baicheng City, Jilin Province was analyzed. The inversion model of soil
salt content in the study area was established to map the soil salt content in the study area. The results showed that
there was a significant positive correlation between the VH and VV band backscattering coefficients of Sentinel-1A
and the soil salt content in the study area, which could be used as a remote sensing data source for land salinization
monitoring. Appropriate mathematical transformation improved the correlation between Sentinel—1A, Sentinel -2A
and fusion images and soil salt content. After the fusion of VV band of Sentinel=1A and the fifth band of Sentinel-
2A, the correlation coefficient between quadratic transformation and soil salt content reached 0.820. The introduc-
tion of appropriate salinity index effectively improved the correlation between Sentinel-2A and fusion image and soil
salt content. Among them, the correlation coefficient between salinity index (D,D,)/D, of fusion image and soil salt
content was 0.889. The inversion model of soil salt content in the study area established by using the fusion image
and salt index (D,D,)/D, is Y=86.260X-66.206X"~5.312. The model determination coefficient was 0.791, and
the root mean square error was 1.884 g + kg™', indicating that the method of combining Sentinel—1A radar image
and Sentinel-2A multispectral image to improve the accuracy of soil salt content inversion was feasible.
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Note: The salt content of slightly salinized soil is 1~3 g + kg™!. The salt content of moderately salinized soil is 3~5 g + kg™'. The salt content of se-

verely salinized soil is 5~7 g + kg™'. The salt content of saline-alkali soil is more than 7 g - kg™".
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Table 2 Correlation analysis between backscattering coefficient or reflectance of image and soil salt content

Sentinel-1A

Sentinel -2A

RA44% Fusion image

Gy AHICHE A AHIHME A AHIHME

Variable Relevance Variable Relevance Variable Relevance
vV 0.628 Bs U Reflectivity of Bs 0.696 B,(VV) 0.735
VV X Logarithm of VV 0.601 B, IRERER Power of B, 0.608  B;(VV)P—IXJ7 Quadratic of B;(VV)  0.780
VV fZ%1 Reciprocal of VV 0473 B, (AR AL Power of B, 0.691  B,(VV)BIZIJIT Quadratic of B,(VV)  0.803
VV K77 Quadratic of VV 0.641 By 484K Index of B, 0.643 By(VV) BN Logarithm of By(VV) 0.764
VH % Power of VH 0.611 B, —KJ5 Quadratic of B, 0.764 B,(VV) BYFERREL Power of B,(VV) 0755
VH F58%( Index of VH 0.59 BsHYTRRREL Power of By 0.768  Bs(VV)FJ—IKJ7 Quadratic of Bs(VV)  0.820
VH X141 Logarithm of VH 0.601 B BIXTEL Logarithm of B 0749  Bs(VV) UL Reciprocal of Bo(VV)  0.771
VV/VH 0.591 B, HFEEL Index of B, 0735 B,(VV) IS Reflectivity of B,(VV) 0.752
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By IIXEL Logarithm of B Bg (VV) Index of Bg,(VV
Logarithm of (VV+VE)/ (v-vi) O sa UL Logarithm of By, 0.729 sa (VV) FOFEHL Index of By, (VV) 0759
2 2 2 VT2 — Y
(VVZ+VH?)/ (VV2-VH?) 3K s 0,583 By FI—YKT7 Quadratic of B, 0529  By(VV)IRKIT Quadratic of By(VV)  0.784
Quadratic of (VV2+VH?)/(VV2-VH?)
BB K7 Quadratic of By, 0417  By(VV) IUXTEL Logarithm of Bo(VV)  0.752

M FEH(B, By )/ (B,+By)
Salinity index (B,=Bg)/(B,+By)
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-0.649 e -0.759
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B,(VV) b3 48%0(D,-D, )/ (D,+D,)

-0.663 -0.206

Salinity index / -D,)/(D,+ Salinity index of B; e
Sal dex (B,B,)/B; 0822 (D,=D, )/ (Dy+D,) Sal dex of B;(VV) 0734
B(VV)EEM58(D,D, ) /Dy
FR Nk PP i 3
AR +/B,B, Salinity index /B,B, 0.762 (DZD4 )/Ds Salinity index of Bi(VV) 0.889
ERAMEEL /B3 +B; 0777 B.(VV) 5468 /D,D, 0.856
Salinity index «/B3+B3 ’ /D,D, Salinity index of B;(VV) ’
B,(VV) 534858 /D3+D3 085

\/D3+D7 Salinity index of B,(VV)

T TR Sentinel-2A SBIBSEAR WA | W BT 5 Sentinel- 1A SAR SR VV I BLALA FR A D, ,

Note: In the table, the i—band reflectance of Sentinel-2A remote sensing image and the VV band fusion of Sentinel-1A SAR image are expressed as D;.
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Table 3 Inversion model of soil salt content
B A AR ) ) o
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