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Inversion Method for Soil Water Content in Winter Wheat Root Zone
with Eliminating Effect of Soil Background
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Abstract ; Eliminating the soil background in multispectral images with unmanned aerial vehicles (UAV)
to improve the inversion accuracy of soil water content (SWC) in crop root zone is an effective method.
The winter wheat (in the jointing stage) under different water treatments was used as the research object.
Firstly, the UAV-borne multispectral cameras was used to obtain the high-resolution multispectral images
at five moments (09:00, 11.00, 13.00, 15:00 and 17:00). Secondly, the improved vegetation index
threshold method was used to determine the classification threshold to divide vegetation pixels and soil
pixels quickly, and the soil background was eliminated with the classification threshold. According to the
threshold changes of the vegetation index threshold method, the effect of soil background on the canopy
reflectance was studied. Finally, the inversion models of SWC with vegetation indices were established
before and after eliminating the soil background. The research results showed that the improved vegetation
index threshold method could eliminate the soil background in multispectral images effectively, and the
elimination accuracy of vegetation index RDVI was the highest ( the overall accuracy was above
91.32% ) ; the effect of soil background on the canopy reflectance in the near-infrared band was the
biggest, followed by it in the red edge band and the effect in the visible light band was the lowest; there
was a linear relationship between the vegetation index and SWC before and after eliminating the soil
background, and the inversion accuracy of SWC in winter wheat root zone was improved significantly after

eliminating the soil background. The performance of NGRDI at the depth of 10 ~20 ¢cm was the best with
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R* and RMSE of calibration dataset of 0. 739 and 2. 0% , and these of validation dataset were 0. 787 and

2.1% , respectively.
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Tab.1 Descriptive statistical analysis of SWC
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Tab.2 Linear inversion model of SWC at different depths based on vegetation index ( calibration dataset)
. . 0~10 ecm 10 ~20 ¢m 20 ~30 em 30 ~40 ecm
HEBE I 5 . - -
R RMSE/ % P R? RMSE/ % P R RMSE/ % P R? RMSE/ % P
DWSI 0. 641 2.3 <0.001 0. 698 2.1 <0.001 0.591 2.2 <0.001 0. 475 2.3 <0.01
DWSI* 0. 560 2.6 <0.001 0. 601 2.5 <0.001 0. 466 2.6 <0.01 0.391 2.5 <0.05
NGRDI 0. 687 2.2 <0.001 0.739 2.0 <0.001 0. 630 2.1 <0.001 0. 505 2.2 <0.01
NGRDI* 0. 606 2.4 <0.001 0. 635 2.4 <0.001 0.513 2.5 <0. 001 0.424 2.4 <0.01
EXG 0.592 2.5 <0.001 0. 608 2.4 <0.001 0.588 2.3 <0.001 0.494 2.2 <0.01
EXG ™ 0.529 2.6 <0.001 0.577 2.5 <0.001 0.490 2.5 <0.01 0.373 2.5 <0.05
MSR 0. 646 2.3 <0.001 0. 697 2.1 <0.001 0.524 2.4 <0.001 0. 436 2.4 <0.01
MSR * 0.576 2.5 <0.001 0. 605 2.5 <0.001 0.458 2.6 <0.01 0. 391 2.5 <0.05
RDVI 0. 440 2.9 <0.01 0.459 2.9 <0.01 0.334 2.9 <0.05 0.299 2.6 <0.1
RDVI* 0. 445 2.9 <0.01 0.451 2.9 <0.01 0. 347 2.8 <0.05 0.299 2.6 <0.1
NDVI 0. 625 2.4 <0.001 0.671 2.2 <0.001 0.522 2.4 <0.001 0.412 2.4 <0.05
NDVI* 0. 548 2.6 <0.001 0.572 2.6 <0.001 0. 454 2.6 <0.01 0.370 2.5 <0.05
OSAVI 0.576 2.5 <0.001 0.610 2.4 <0.001 0.463 2.6 <0.01 0.387 2.5 <0.05
OSAVI* 0.512 2.7 <0.01 0.527 2.7 <0.001 0.413 2.7 <0.01 0. 346 2.5 <0.05
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Fig.9 Modeling and analysis based on NGRDI and soil moisture

Fig. 10 Comparison of measured and predicted values of soil moisture content inversion based on NGRDI
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Relationship between plant moisture content

and soil moisture content
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