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Fig. 3 Correlation between soil moistures and spectral radiance and its transformation
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Table 1  Soil moisture inversion model(measured hyperspectral)
(cm) R? F P
X=R 0~10 Y =0.082-79.885Xy,,—98.481 X453 0.659 21.267 0.000
10 ~ 30 Y=0.191-102.623 X46,+66.891 X459 0.356 6.094 0.008
30~ 50 Y=0.079+92.408X4,,1+70.045X,, 0.336 5.574 0.011
X=01/R) 0~10 Y=0.064+28.299Xy,,+2.117 X33 0.518 11.799 0.000
10 ~ 30 Y= 0.168-0.727X459+0.426 Xy, 0.422 8.021 0.002
30 ~50 Y=0.302+0.631X442+1.220X535 0.449 8.967 0.001
X =(g(/R)Y 0~10 Y =0.018+107.069Xo,1+19.428 X3 0.528 12.328 0.000
10 ~ 30 Y =0.188+20.146X461—14.009.X4s9 0.405 7.474 0.003
30~ 50 Y=0.310+16.349X44,+22.761 X535 0.375 6.597 0.006
X=(~IgR) 0~10 Y=0.018-107.069X9,,—19.428 Xs43 0.528 12.328 0.000
10 ~ 30 Y=0.188-20.146X46,1t14.009.X59 0.405 7.474 0.003
30 ~50 Y=10.310-16.349X44,—22.761 X533 0.375 6.597 0.006
X=(1/1gRY 0~10 Y=0.124+422.810X453+21.484 X453 0.504 11.163 0.000
10 ~ 30 Y=0.191+23.159X461—15.149 X459 0.366 6.351 0.007
30~ 50 Y=0.103-15.778X400—16.371. X411 0.330 5.425 0.012
X= (\/E)’ 0~10 Y=0.020-116.052Xy,,—46.215X¢1> 0.495 10.777 0.001
10 ~ 30 Y=0.193-65.014X,46,1t37.678 X459 0.387 6.954 0.005
30 ~50 Y=0.193-147.808 X362+40.780X 490 0.349 5.905 0.009
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Fig. 4 Comparison between measured and predicted values of

soil moistures
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Fig. 5 Correlation analysis of vegetation canopy spectral data and soil moisture
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Table 2 Soil moisture inversion model (HSI)
(cm) R’ F P
X=R 0~10 Y =0.127-0.147X460-0.085 Xu5 0.349 5.903 0.009
X=1/R 0~10 Y= 0.030+0.003X460-0.001 Xy46 0.547 12.689  0.000
X=IgR 0~10 Y =-0.015-0.072X460-0.049Xs64 0.553 13.608  0.000
X =Ig(l/R) 0~10 Y =—-0.017+0.089X;60+0.03 1 X444 0.549 13.364 0.000
X=1/1gR 0~10 Y=0.301-1.083Xzs5+1.317 X505 0.357 6.110 0.008
x=vR 0~10 Y =0.197-0.147X360-0.115 X464 0.467 9.641 0.001
X=R 0~10 Y =0.073+20.830X555+7.964.Xs5, 0.484 10309  0.001
10 ~ 30 Y= 0.118-39.490X745—77.901 Xgq 0.311 4.964 0.017
30 ~50 Y =0.165-27.488 X540-8.831 X406 0.380 6.744 0.005
X=(1/R) 0~10 Y = 0.002-0.317Xo00-0.186 X555 0.507 11.998  0.000
10 ~ 30 Y'=0.113+1.331.X34,+0.743 X745 0.262 3.915 0.035
30 ~50 Y'=0.139-0.715Xg52+1.739 X541 0312 4.977 0.016
X =(g(1/R)) 0~10 Y= 0.015+0.659X460—5.773Xss5 0.475 9.834 0.000
10 ~ 30 Y =0.102+31.731 X541 +14.727 X745 0.351 5.937 0.009
30 ~50 Y =0.126+38.910X541+4.967 Xa06 0.354 6.039 0.008
X =(gR) 0~10 Y =0.064+7.111X555+2.382Xs5, 0.557 13.177  0.000
10 ~ 30 Y=0.102-31.731Xs41-14.727 X745 0.351 5.937 0.009
30~ 50 Y=0.126-38.910X54,—4.967 X406 0.354 6.039 0.008
X =(/1gRY 0~10 Y =0.073-4.524X555-1.019Xss, 0.460 9.377 0.001
10 ~ 30 Y =0.119+9.092X745+17.271 Xg41 0.306 4.847 0.018
30 ~ 50 Y= 0.168+4.840 Xs49+0.719 X506 0310 4.943 0.017
X=WRY 0~10 Y =0.148+15.552X;55—1.366 X460 0.535 12.634  0.000
10 ~ 30 Y =0.108-71.382X41-32.423 X745 0.346 5.808 0.009
30 ~50 Y=0.167-21.520X540-9.731. X306 0.365 6.311 0.007
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Study on Soil Moisture Monitoring Base on Measured
Hyperspectral and HSI Data

LI Xiang'?, DING Jianli'*", HUANG Shuai'?, CHEN Wenqian'?, WANG Jiao'? YUAN Ze'? CHEN Yun’

(1 College of Research and Environment Science, Xinjiang University, Urumqi 830046, China; 2 Key Laboratory of Oasis
Ecology, Ministry of Education, Xinjiang University, Urumqi 830046, China; 3 CSIRO Land and Water of Australia, Canberra
VIC 3169, Austrilia)

Abstract: Based on measured vegetation canopy hyperspectral data and HSI hyperspectral image data in a typical region,
sensitive bands to soil moisture in different soil depths were selected by correlation analyses to establish the optimal inversion
model of soil moisture by HSI image data, and the inversion model was calibrated by HSI inversion model based on the measured
soil moisture. The results showed that: the sensitive bands to soil moisture were in 450 — 650 nm and in 850 — 920 nm; the two
soil moisture inversion models showed that: the estimation effect for soil moisture in 0 — 10 cm depth was the best, and the
accuracy of the inversion model based on HSI image data was higher than the inversion model based on the measured
hyperspectral data, and the coefficients of determination (R?) were 0.659 and 0.557, respectively; the accuracy of soil moisture
inversion model was improved better after calibration, the coefficient of determination (R?) raised to 0.719 from 0.557, and root
mean square error (RMSE) was of 0.043 5, which indicated that the improvement of monitoring accuracy on soil moisture at the
regional scale and proved this technique is feasible to monitor soil moisture, and provided helps to further improve soil moisture
monitoring by remote sensing at regional scale.

Key words: Hyperspectral; Soil moisture; HSI image; Multiple linear regression



