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Inversion of Organic Matter Content in Grey Desert Soil of Northern Xinjiang Oasis Farmland Based on
Hyper-spectral Data

SHAN Hai-bin', JIANG Ping-an'’, YAN An'*, ZHU Lei"?, GUO Xing'

(1.College of Grassland and Environment Science , Xinjiang Agricultural University, Urumqi 830052, China; 2.Xinjiang Key Lab of Soil and
Plant Ecological Processes, Urumqi 830052, China)

Abstract ; This study aimed to explore a rapid and accurate method for estimating soil organic matter content and promote the process of
precision agriculture. In this study, forty—six soil samples were collected from the Northern Xinjiang Oasis farmland in China. The soil organic
matter of these samples was determined in laboratory. Meanwhile, the spectral reflectance of samples was measured at the indoor dark
environment by the SVC HR-768 hyper—spectral spectrometer. The speciral reflectance data was transformed to several spectral indices to
analyze the relationship with soil organic matter content and extract sensitive bands with correlation analysis. Quantitative inversion model of
soil organic matter content was carried out by using the stepwise multiple linear regression. The results indicated that the inversion model was
the best when using spectral reflectance logarithm of the first derivate for estimation at bands of 567, 1 697 nm and 2 221 nm. The coefficient
of determination was 0.82. The hyper—spectral inversion model of grey desert soil organic matter content of Northern Xinjiang Oasis farmland
provides a new approach for rapid soil organic matter monitoring.
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Figure 1 Soil spectral reflectance smoothing
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Figure 2 The spectral characteristics of different

soil organic matter contents
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Figure 3 The correlation coefficients of different forms of reflectance and soil organic matter content
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Table 1 The position and correlation coefficients of organic matter features in different forms of reflectivity

i AE Rt i B AHIE R B S i B FHIC R B

Spectral variables Spectral band/nm Correlation coefficient Spectral variables Spectral band/nm Correlation coefficient

R 444 0.729 IgR 455 0.728

801 0.654 506 0.715

1 086 0514 1922 0.536

1290 0.526 2380 0.528

R’ 385 0.713 (1/R)’ 563 0.775

871 0.485 1 266 0.813

1719 -0.707 1675 0.865

2304 0.727 1872 -0.476

1/R 420 0.708 (IgR)’ 567 -0.737

540 0.544 866 0.598

911 ~0.655 1697 ~0.785

1 086 -0.525 2221 0.828
http://www.aed.org.cn —279—



AT RERSMEFR-F 3555 38

600.5 nm ISR — Bl s 7€ 539.2 nm b EE 57 11
T DN FRS B A v, DR R B ik 5] 0.72 F11 087,
PEHE ZE A PI S E RFRE X & A DL
HMERT 2% F3ELE 640~790 nm P B HL A RHURR
A T PO 5T A4S b DX 2R - A G TR, i B - 4
AL & 15 AR IS S 2 AE 580~738 nm iz [H]
N R U, 5 — B o 6B AE 481~598 nm
Y0 PR PN S A S TR O AR IF SR A SRR B R B B
567.1697.2 221 nm I, S5 b5 52 SR X B0— B s oy
AR AT , REAS i b A I+ 38 WL &
PIFERR R, RO R SR S A LR & a
B S, A S o 244G LT 5 <10.98 g kg™ i, 1

BT SR S LR i R A G, S Y R aE
WFFE L IEHLT S <8 kg™ BYA B KA L 25 R —
o B K AT BE A AL B A A, A AL AN RE
BN 3 R TERRAE ) = SN R, b 4L
J (U ) 6T SRR O BE AT BTG5, I R g
B LT 0 6 S e 0 4 3510 ok, 1R
AWHEE L 0.5 mm fff, HIEARARXTF A 1 L Ik 2R
AT Hi 3 K, 5 R GRS G, i R RSN
FERERRAR, A MG 4 S SRR Bl P L o A 1 5 O
FETR RS T 2% Ak L T A WL R A A
TR e s R0 .88, f5HA ZE 25 I 7 iy Ak B o
BT 2% 15 - A HLITE ) fee O A AR5 ) e

x2 ARSERSEATE

Table 2 The regression equation of organic matter content
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Figure 4 The measured value of organic matter compared with the predicted value
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