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F1 ERHEERUMER
Table 1 Basic properties of the tested soils
pH  CN
(g/kg) (g/kg) (g/kg) (gkg) (mg/kg) (mg/kg) (g/kg) (g/kg) (gkg)
No. 1 8.20 9.90 1.10 18.76 2.26 21.77 15.15 162 88.2 809.0 108.6
No.2 8.14 1022 1.01 17.85 1.55 21.39 6.87 92 84.2 791.0 125.1
No.3 8.30 11.26 0.96 18.61 2.14 20.85 9.34 108 110.0 706.0 183.4
No.4  8.07 8.56 0.92 13.53 2.10 20.97 12.24 106 69.5 815.0 115.4
4 1.4
NaCl ASD FieldSpec 3 Hi-Res
350 ~
12 h 2500 nm 350~ 1050 nm 1.4 nm
10 1 000 ~2 500 nm 2 nm
40 40 6.5 cm 1 nm 8°
2.5 cm 25 cm S50W
1.5 3 6 9 12 16 40 cm
20 30 35 g/kg NaCl 45° 4
24 h 90° 5
20 20
2 (6]
£2 HERSHEK. S8 25 cm x 25 cm (Labsphere
Table 2 Soil water and salt contents of the prepared samples ) 350 ~399 nm 2 400 ~ 2 500 nm
(g/kg) (g/kg)
No. 1 0.30 ~16.93 21.36 ~ 487.60 400 ~ 2 400 nm
No. 2 0.86 ~ 18.32 19.66 ~ 515.93 1.5
No. 3 0.38 ~17.70 19.54 ~ 509.63
No. 4 0.44 ~17.69 19.68 ~ 510.88
2300 ~ 2500 nm
1.2
W
( - ) Savitzky-Golay
( + + 7
€ ¢ 1.5.1
m=(Ws—W») *c
ssc(g/kg)
ssc = e x1000+m, @9)]
Wy =t +m (NDMI)
Mo R, - R,
13 NDMI = R +R, 3)
glkg R, R,
Wi i 1.5.2
0; m (PLSR)
i [8]
0, = Wi=Wa=m 1000 2)
W, —W,+m 6]
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Fig. 3 Regression relationships between NDMIy,7 1575 and moisture contents of four basic soils
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Prediction of Saline Soil Moisture Content Based on Differential
Spectral Index: A Case Study of Coastal Saline Soil

LIU Ya'?, PAN Xianzhangl*, WANG Changkunl, LI Yanli'?, SHI Rongj ie'? LI Zhitingl’2

(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Soil samples with various salt and moisture contents were artificially prepared by adding different amount of
NaCl solutions to costal saline soil to simulate the evaporation process. During the evaporation process, soil moisture contents
and soil spectra were regularly collected, and then analyzed using spectral indices and partial least squares regression (PLSR) to
quantify soil moisture content. The results showed that the differential moisture index derived from the reflectance value of 2 027
nm and 1 878 nm was the best index to predict soil moisture content, and the indexes obtained from NDMlIyp7 1575 in both
calibration and validation process were slightly better than these from PLSR, with the determined coefficient (R?) of the
prediction as high as 0.99. The root mean square error (RMSE) was only 21.84 g/kg, and not affected by the salinity grades. It
could be concluded that soil moisture content can be accurately predicted by NDMIy(7,157s.

Key words: Saline soil; Soil moisture content; Vis-NIR spectroscopy; Spectral index; Prediction



