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Wasteland soil organic matter hyperspectral characteristics and
inversion model research in Fukang, Xinjiang
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Abstract: It is difficult to determine concentration of soil nutrition and organic matter accurately and quickly
for poverty of soil with less organic matter in waste land, arid region. Concentration of organic matter and field spec-
tra of 64 soil samples from barren land in central Fukang, were analyzed. Based on the original reflectance (R)
the software ENVI5.1 was used to extract the first derivative reflectance (R') , logarithmic reciprocal (lg(1/4) ),
the logarithm of reciprocal derivative (1lg(1/4)") ,to envelope (CR) and other 4 kinds of spectral reflectance. The
correlation between the 5 spectral reflectance transformation form and concentration of soil organic matter was ana-
lyzed. Based on the full band (450 ~2 350 nm) and significant band ( correlation coefficient by P=0.01 level
test) , prediction models of soil organic matter conenttation were regressed by partial least squares regression
(PLSR) hyperspectral. The results showed that: (1) The spectral curve absorption characteristics of soil with differ-
ent organic matter concentration were more significant. Concentration of soil organic matter, correlated inversely to

the spectral reflectance of soil.(2) The correlation coefficient between soil reflectance and the concentration of or-
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ganic matter was enhanced by mathematical transformation. (3 ) In the whole band of PLSR, the RPD of CR, R' and
lg(1/R) model was greater than 2, which indicated that the prediction ability was excellent. Among them, the pre-
diction accuracy of CR was the most prominent, and the model R* and RMSE were 0.79 and 4.12, respectively,
and RPD was 2.18. In a significant band of PLSR, while RPD R’ and CR model were greater than 2, could accu-
rately predict the concentation of organic matter. However, R* and RPD of the CR were higher precision, full spec-
trum PLSR model was slightly better than significant band based and increased the amount of calculation for its use
of large amount of data. At the same time, the RPD of the CR model was only 0.03 higher than which of the signifi-
cant band model. Therefore, it is more concise, scientific and feasible to choose the significant band CR model as a
model to estimate the content of organic matter in the uncultivated land.

Keywords: wasteland; soil organic matter; hyperspectral ; significant band; partial least squares regression
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Fig.1 Location of the study area and distribution of sampling points
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Table 1 National standards for soil nutrient content

HOLF/ (g - kg™") 205
Organic matter Level
>40 REE Very rich
30~40 F& Rich
20~30 H14E Secondary
10~20 = Lack
6~10 RERZ Very scarce
<6 WHLZ Extreme lack
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Table 2  Descriptive statistical analysis of soil organic matter in the study area

FEASETY AL FoME i FNIE] HfH Frif 2 5 R A P I BE 95 3

Type of samples  Observations Min. Max. Mean Stm.]dé.ird C()dh.c}?nt of Skewness Kurtosis
deviation variation

o

LERA 64 0.59 23.55 9.61 5.11 53.21 0.47 -0.24

Whole set

748 kY

JQL'*%#ZIS 43 0.59 23.55 9.53 5.21 54.67 0.36 0.71
Calibration set

TAEREA 21 2.19 20.91 9.77 5.03 51.49 0.46 -0.39

Validation set
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Table 3 Modeling and validation based on different spectral mathematical transformation forms
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lg(1/R) 0.69 4.53 0.56 5.69 1.93 0.62 4.95 0.59 5.84 1.86
Ig(1/R)’ 0.73 4.15 0.60 4.78 2.11 0.67 4.35 0.63 5.71 1.97
CR 0.84 3.24 0.79 4.12 2.18 0.79 3.92 0.72 5.26 2.15
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