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Hyperspectral estimation of soil organic carbon and
its influencing factors in arid oasis

ZHOU Qian-qian, DING Jian-li, HUANG Shuai
(Key Laboratory of Oasis Ecology; College of Resources and Environment Science; Xinjiang University ; Urumgi, Xinjiang 830046, China)

Abstract: Soil organic carbon (SOC) concentration is a useful soil property which can guide agricultural ap-
plications of chemical inputs.Soil organic carbon is also an important factor affecting regional carbon budget.lt is im-
pending to develope more time and cost-efficient methodologies for SOC analysis.To reveal the distribution pattern of
SOC and its influencing factors in arid area, the experiment was conducted in the delta oasis between the Weigan-
Kuqga River Oasis .The SOC content was predicted by VNIR-PLSR model using kriging. The results showed that the
SOC value in the oasis varies from 0.172 to 17.376 g - kg™' among the soil samples. The value of the coefficient of
variation was between 35% ~53%.The most important wavelengths for SOC prediction were 550nm and 650 nm in
the visible, and 780nm, 818nm, 866nm, 1423nm, 1733nm, 2005 nm and 2172 nm in the near-infrared region.
Second-order differential transformation was better than the first-order differential transformation. VNIR—-PLSR re-
gression model determination coefficient (R”) was higher than 0.853 and all residual prediction deviation ( RPD)
was higher than 1.5.The distribution pattern of SOC in each layer was similar. The SOC accumulation in top soil and
the content in the oasis was significantly higher than which in the oasis periphery. Soil salt content was the most im-
portant environmental factor for the content of SOC. Quantitative spectral analysis of SOC by vis-NIR reflectance
spectroscopy was feasible. The spectrum transformed with second-order differential could accurately predict SOC
content.The model with partial least squares regression model had higher prediction accuracy and better robustness.
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Fig.1 Location of study area and distribution of sampling points
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Table 1  Statistical characteristics of soil organic carbon

VR 74 /N A

Jom  J(gokg) S ke g kg D HCV%
0~10 17.376 1.551 7.806 3.679  47.133
10~20 11.077 1.280 4.442 2.330  52.447
20~40 6.572 1.022 3.621 1.374  37.960
40~60 6.424 1.336 3.117 1.158  37.142
60~ 80 4.698 0.345 2.844 1.008  35.466
80~100 4.057 0.172 2.492 1.009  40.478
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Fig.3 The correlation coefficient between soil spectral reflectance and soil organic carbon content
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Table 2 Optimal partial least squares regression model and validation of soil spectrum in 6 soil layers

TR/ em AR Z: 5 BERL HAEAE Modeling sets IESE Validation sets

Soil horizon Transformation method Band numbers of model R? RMSE R? RMSE RPD
0~10 (1gA)” 7 0.893 0.209 0.685 0.294 1.637
10~20 (lgd)” 6 0.846 0.114 0.663 0.168 1.664
20~40 A" 6 0.866 0.679 0.607 0.851 1.573
40~ 60 (1gA)” 7 0.839 0.589 0.703 0.801 2.136
60~ 80 (lgA)” 6 0.920 0.372 0.699 0.634 2.153
80~ 100 (1/74)" 7 0.911 0.373 0.757 0.510 1.649
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Fig.4 Spatial distribution of soil organic carbon in the study area
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Table 3 Correlations analysis between environmental factors and SOC

Ilii SOC pH Salt MC Elevation Slope Curvature Aspect
SocC 1
pH 0.006 1
Salt 0.490 " * 0.297 1
MC 0.412* 0.028 0.036 1
Elevation 0.156 -0.324 -0.446 " 0.299 1
Slope 0.336 -0.043 -0.152 0.172 0.206 1
Curvature 0.397" 0.165 0.290 0.118 -0.027 0.235 1
Aspect -0.153 0.193 -0.065 0.107 -0.31 -0.202 0.236 1

3

oo Fl e« 43 IFRTE 0.05 F1 0.01 KT AR

Note: * and * s are significantly correlated at 0.05 and 0.01 levels respectively.
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