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Table 1  Statistical characteristics of SOM content of tested soil samples
(g/kg) (g/kg) (g/kg) (g/kg) (%)
33 4.412 19.852 8.903 2.702 30.35
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Fig. 1 Correlation coefficients between SOM content and spectral radiance and its transformation
Fz2 BUREE—TL&MEREVIES
Table 2 Simple linear regression models for SOM content
R? RMSE F
SG+1D Y=43.09-56 0781422 0.48 1.86 15.08
SG+2D Y=15.04+35 6104.42x,5; 0.53 2.10 23.94
MSC Y=86.15-414.91xs3, 0.34 1.59 15.68
MSC+1D Y=37.81-43 775.54x 423 0.34 1.60 16.02
CR Y=336.53-329.92x573 0.18 1.23 4.72
2.2.2
( 2) CR
3 MSC 1:1 SG+1D
SG+2D MSC+1D 1:1
R? SG+2D R? 0.82 3
SG+2D R? 0.31 RMSE  0.88
MSC+1D R? 0.34 0.84 3 R?
R? RMSE
SG 2D
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Table 3 MSR models for SOM content

R* RMSE F
SG+1D Y=40.66-42 297.17x 142 +11 823.7 1217013 542.19%x200 0.66 223 18.86
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Fig. 2 Comparation between measured SOM content and estimated SOM content by MSR models

2.2.3 11 MSC+1D
R’ 091 RMSE 0.72 SG+2G
MSC+1D
5
R’ F RMSE
) 4 BNESRRRNZREEREE
SG+2D R 0.01 Table 4 Precision of PLSR models for SOM content
RMSE 2.52 0.99 R? RMSE F
F 284 178.97 150.57 SG1D 0.69 129 69.65
SG+2D 0.85 0.99 178.97
MSC 0.35 1.33 16.88
3 MSC+1D 0.95 0.60 591.75
SG+1D CR MSC
CR 0.51 1.39 32.29
1:1 SG+2D MSC+1D
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Fig.3 Comparation between measured SOM content and estimated SOM content by PLSR models
MSC+1D R
F 28] (18] [29]
0.95 591.75 RMSE
0.60 R 091
28 MSc 3
MSC+1D  MSC
MSC 1D
0.91 F
85.86 RMSE 0.72
3
0.6
SG D (1] [M].
R 0.84 R 20
: (2] , (M].
0.82 2006: 317-318

http://soils.issas.ac.cn



564 50
(3] , , , [16] , s
J1. , 2017, 49(2): . , 2011, 27(2):
393-399 219-223
(4] , ) . [17] , , .
L1 » 2007, 40(3): 638-643 1. , 2014, 42(8): 869-873
[5] Yang H, Kuang B, Mouazen A M. Quantitative analysis of (18] , . ; . L
soil nitrogen and carbon at a farm scale using visible and 0. )
near infrared spectroscopy coupled with wavelength 2014, 30(16): 113-120
reduction[J]. European Journal of Soil Science, 2011, 63(3): [19] ’ , o
410-420
1. , 2016, 48(2): 389-394
[6] , , , . EPO [20]
[J. , 2017, 54(5): ’ ’ T
1068-1078 [J1. , 2018, 55(2):
(7] i , o 313-324
1], , 2015, 319): 121 ; ;
121-126 11 » 2016,
[8] , , ) 49(11): 2126-2135
(1. ,2015,47(3): 453-460 [22] . [M]. : )
[9] Bowers S, Hanks R. Reflection of radiant energy from 1999: 30-34
soil[J]. Soil Science, 1965, 100(2): 130-138 [23] > >
[10] Baumgardner M F, Stoner E R, Silva L F, et al. Reflective [J1. , 2004, 16(4):
properties of soils//Brady N. Advances in agronomy, 38. 528-542
New York: Academic Press, 1985: 1-44 [24] [D].
[11] Karnieli A, Verchovsky I. Geographic information system : ,2016
for semi-detailed mapping of soils in a semi-arid region[J]. [25] Clark R N, Roush T L. Reflectance spectroscopy:
Geocarto International, 1998, 13(3): 29-42 Quantitative analysis techniques for remote sensing
[12] Barthés B G, Brunet D, Hien E, et al. Determining the applications[J]. Journal of Geophysical Research Solid
distributions of soil carbon and nitrogen in particle size Earth, 1984, 89(B7): 6329-6340
fractions using near-infrared reflectance spectrum of bulk [26] , . .
soil samples[J]. Soil Biology & Biochemistry, 2008, 40: 0], : 7
133371537 2014, 44(5): 978-988
[13] , , , . [27] ’ , o
[J. , 2007,
40(9): 1989-1995 T L3
[14] ’ , o 2014, 51(5): 1003-1010
1. , 2015, 31(14): 1281 . , .
103-109 [J]1. , 2014, 30(21):
[15] ; , o 192-200
7. , 2009, 46(3): [29] , , .
391-397 [J. , 2014, 45(6): 1313-1318

http://soils.issas.ac.cn



3 565

Estimation of SOM Content in Reclaimed Cropland Based on
Hyperspectra

SHI Pujie, WANG Shidong’, ZHANG Hebing, WANG Xinchuang
(School of Surveying and Land Information Engineering, Henan Polytechnic University, Jiaozuo, Henan 454000, China)

Abstract: Thirty-three soil samples were collected from the reclaimed farmland in the coal mining areas in Yongcheng in
order to estimate quickly and accurately SOM content by hyperspectra, in which 23 samples and 10 samples were used to
establish and verify the hyperspectral models respectively. SOM contents and hyperspectra of the soil samples were measured, the
correlations were analyzed between SOM content and the multi-pretreated hyperspectral data, correlation coefficients at P = 0.01
level were used to test to determine the sensitive bands, and models of simple linear regression, multiple stepwise regression
(MSR) and partial least squares regression (PLSR) were established. The results showed that transformed soil spectral reflectance
promoted the correlation coefficients, and PLSR models of the differential spectra were optimal after the spectral noise were
reduced by multiple scattering correction. Due to little information is available now on hyperspectral inversion of SOM content in
reclaimed farmland, the above results provide technical support for the efficient and rapid determination of SOM content in
reclaimed farmland by using hyperspectral remote sensing.

Key words: Hyperspectra; Reclaimed land; SOM, Estimation model
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