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Remote Sensing Inversion of Soil Salinity and Seasonal Difference Analysis
Based on Multi-source Data Fusion

SUN Ya’nan LI Xianyue SHI Haibin CUI Jiagi WANG Weigang BU Xinyu
(College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract; The fusion technology based on measured hyperspectral and multispectral data was used to
remote sensing inversion of soil salinity to improve the multispectral model precision, and the difference
for different seasons was analyzed. Yongji of Hetao Irrigation District, a typical salinization region, was
chosen as the study region for establishing hyper — multispectral inversion model of spring and autumn,
respectively. The optimal spectral transformation and multiple stepwise regressions were used to get the
characteristic bands and spectral indices by using the measured data of the hyperspectral inversion model
and Landsat —8 OLI multispectral inversion model. Additionally, the fusion model was established with
measured hyperspectral and multispectral data by multiple stepwise regression based on characteristic
spectral indices. The results showed that the reflectivity of hyperspectral was 36. 83% higher than that of
the multispectral, and the average reflectivity in spring was 23. 78% higher than that in autumn. The R’
of the training set and validation set of the hyper — multispectral inversion model with characteristic
spectral indices were 0.651 and 0. 635 on average, the RMSE were 2.44 g/kg and 2.49 g/kg on
average, respectively, R* were 36. 19% and 35.64% higher than those of training set and validation set
of the multispectral inversion model, and the RMSE were 34.28% and 41.72% lower than that,
respectively. In addition, The accuracy of multispectral, hyperspectral and fusion inversion models in
spring was higher than that in autumn, the R* of the training set was improved by 6.03% , 6.05% and
4.40% on average, and the verification set was improved by 19.07% , 12.21% and 1. 75% on average.
The average salinity of the spring and autumn was 6. 05 g/kg and 5.97 g/kg which used the hyper —
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multispectral fusion model inversed, respectively, and the average relative errors with the measured

salinity were 9. 65% and 10. 68% , respectively. On the whole, the soil of this region was mainly highly

salinization in spring and moderate salinization in autumn.

Key words: soil salinity; remote sensing; inversion; hyperspectral; Landsat —8 OLI; fusion; spectral

indices
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Fig. 1 Distribution of soil sampling points in study area
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Fig.2 Comparative analyses of multispectral and hyperspectral

reflectivity of different salinized soils in spring and autumn
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Tab.2 Correlation analysis between multispectral bands and spectral indices with soil salinity
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Tab.3 Regression model of soil salinity with multi spectral characteristic bands and characteristic spectral indices
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Fig.3 Correlation analysis of hyperspectral wavelengths

with soil salinity under optimal transformation
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Tab.4 Construction of hyperspectral sensitive indices
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Tab.5 Regression model of soil salinity with hyperspectral characteristic bands and characteristic spectral indices

. . g N RMSE/
BRI 1N FRIER AR HHIE REL [m] = 5 R? (e-ka-")
g-kg
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S _0.614% —0.587* Y =14.90 —385 625. TASI, +245 205. 41SI; —
jElH S, SIS, 0014 05877, : ’ 0.7017  2.11
eI -0.550* 35293. 458,
. 487 544 —0.379 ** 0. 472 ** Y=4.15-2231.96R,5;, +8 642.39Rs,, —
Wk N e 7 o 0.496™  2.24
wE 871 nm -0.448 ** 157 672. 41 Rgy,
S 0. 524 * 0. 562 ** Y =3.26 +17 436. 8951, —14 113.515[; +
7‘5;” SI, ST, .S e : ’ 0.661  2.83
£k 0. 548 ** 456. 9555
2.4 AEFTEIES SHEHEREG REIE KA ERIE R (K 4) , FEELiES 2
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Riep FEFARAECTEFE B0 A SRR BRI B 3 T RPHE 0. 626 ~0.767 Z[a], SF34{E A 0. 688, Hirr S1,
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40. 43% F130.96% . H LA SCR HFRIE e 5 (Bl 4b) ,R*E 0. 646 ~0. 689 Z[H] ,“F-HI{E K 0. 673,
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Fig.4 Correlation analysis of characteristic indices between multispectral and hyperspectral with soil salinity in spring and autumn
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(£6), 5 BRI R R 43514 0.665  RMSE YRR T 34. 28% , ] VLA FH 520 25 56 145k
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Tab.6 Regression model of soil salinity with hyper — multispectral spectral characteristic spectral indices

— -
, FAEGTE A AL . RMSE/
£ S LIPS 1472 R
(R&I5) (g-kg™")
#%E SL.SL.S,  0.542°*.0.507".0.501 ** Y= —44.26 + 126 701. 13SI, + 146 010. 93SI, +95 439. 685, 0.665™ 2.0l

FkZE SL, SI; (S5 0.491 **.0. 540 ** 0. 513 ** Y =2.449 +3952. 0951, +1 784.275I; +589. 3055 0.637 2.86
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Fig.5 Validation of soil salinity model based on spectral indices of different seasons
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Tab.7 Descriptive statistical analysis of soil salinity
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