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Fig.1 Distribution of sample points in 130 Group
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Table 1 Descriptive statistics table of SOM

FEAKL MME BORME WME ARk ik
Sample size ~ Min Max Mean Std Var

T H Ttem

THEA P Soil
organic matter/(g-kg™)
1.3 EBEEERERSE
I8 5 9 W Fi /N TR AL A2 A B AL (H)-1A/1B
BT 2008 4R RS AL 4 ANEEE, 25 W4 HEEH 30 me.

65 7.5 34.1 20.58 9.63 92.82
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R, L SO R PTRIE (F 2) AT A 4 AR S FEB ISR
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SR | W B (RN i el WA 0L kTN B oy e <5 Wik
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Note: B;.B,.B;.B, represent four bands of HJ-1A/1B CCD image, respectively.
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Fig.2 Spectrum line chart of soil organic matter sample in different
range of contents
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Tablel 2 Correlation coefficient between SOM and CCD reflectance

at different bands

S5 AR MR AL FEIE TG LEES
Variety form of Correlation Variety form of Correlation
reflectivity coefficient reflectivity coefficient
R1 -0.612%* LOG(1/R3) 0.704%*
R2 -0.667%* LOG(1/R4) 0.479%%*
R3 -0.693%** 1/( LOG(R1)) 0.612%*
R4 -0.478%* 1/( LOG(R2)) 0.667+*
1/ R1 0.625%* 1/( LOG(R3)) 0.691%*
1/ R2 0.680%* 1/( LOG(R4)) 0.477+*
1/ R3 0.710%* VR1 -0.616%*
1/ R4 0.478%* VR2 -0.671%*
LOG(RI) -0.620%* VR3 -0.699%*
LOG(R2) -0.675%* VR4 -0.479%*
LOG(R3) —0.704%* R1/R4 -0.177
LOG(R4) —-0.479%* R3/R4 -0.404*
LOG(1/R1) 0.620%* (R4-R3)/(R4+R3) -0.414*
LOG(1/R2) 0.675%*

Tz A S334E 0.01 1 0.05 7KK B EHIE R1~R4 53153105 CCD %K
PEVUADEBE B~ By ISR RAA
Note: **and* on 0.01 and 0.05 level is obvious, respectively, and R1~R4 are

the reflectance of B;~B,.
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FEVE, BRI B, MRS (RIMWE AR & A BB & A A A
AR AT R =Y [l AR R* fE 0.625,RMSE 4 6.93,
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Table 3 Reversing models of Farmland SOM based on single-band

spectral indices

HERB g oz

oo W f82 I
RMSE  F{H

(R
R3 Y=87.209-380.897.X 0.581 6.941 30.575

[l )15 e

Regression equation

it A i
Model  Variables

I%Er 1/R3 Y=-48.428+11.956X 0.604 6.784  33.565
LOG(R3) Y=-98.407-156.717X 0.595 6.846 32.364
bORie R3  Y=-98.407-68.061In(X ) 0.595 6.846 32.364

Logarithmic  1/R3  Y=-98.407+68.061InX 0.595 6.846 32.364

R3 Y=-48.428+11.956/X 0.604 6.657 33.565

If“ji R3  Y=87209-380.897/X 0581 6941 30575
LOG(R3) Y=135.839+87.231/X 0578 6963 30.181
N Y=0.049%( X2 0527 6969 24573
1R3 ¥=0.049 Yo 0527 6921 24573

R3 Y =etostmsy 0536 693 25529

2 1UR3 Y 6201853410 0413 693 23208
LOG(R3) Y et 0466 7239 19058

) R3 Y =140 0513 693 23208
(ijih UR3 Y =etosmams 0536 6969 25529
LOG(R3) Y mea sy 0527 6921 24573

- R3 ¥ =405 .88 et 0513 7115 23208
Exponential 0 Y 20,5886 0536 6969 25529
LOG(R3) ¥0.049¢775¢ 0527 6921 24573

. R3 Yzz“ﬁ;i;gg;”“* 0623 6637 17516
Qu;lf;lic 1IR3  Y=8.868-7.99X+1.719X>  0.609 6751 16587
LOG(R3) Y=237‘;§385;6793;;728X+ 0614 6715 16935

. R3 Y:196;)6;§g.13§’71)3(;77ox+ 0625 693 17714
CoSUR3 Y=RB6R-TOOX+LTION' 0609 6751 16587

Y=119.321+276.323X -
251.371X?

TE:R3 7 CCD B =B B, MU 34H

Note: R3 represents the reflectance of B

LOG(R3) 0.613 6.725 16.844
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Table 4 Reversing models of Farmland SOM based on multispectral indices

A% Variables [l )52 Regression equation

FIE FEL Determination(R?)  ¥Jrili%2E RMSE 22Kt F {1

X,(R3),X,(R4)
X,(1/R3),X,(1/R4)
X(LOG(R3)), X,(LOG(R4))
X,(LOG(1/R3)), X,(LOG(1/R4))
X,(1/LOG(R3)), X,(1/LOG(R4))

X.(VR3 ), X(VR4 )

Y=89.3941-18.142X,-367.92X,
Y=-50.886+1.262X +11.486X,
Y=-100.815-10.994X —-151.04X,
Y=-100.815-10.994X,-151.04X,
Y=137.777+3.212X,+84.708 4X,
Y=159.876-18.586X,-311.424X,

0.582 7.1500 14.867
0.605 6.9843 16.349
0.596 7.0501 15.748
0.596 7.0501 15.748
0.578 7.1738 14.663
0.589 7.0959 15.339

T :R3 R4 43520 CCD Bs5E — B B, A B, 15T 31MH,
Note: R3 and R4 represent the reflectance of B; and B,.
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Fig.3 Validated result for model precision
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Inversion for spatial distribution pattern of soil organic matter based on HJ
image in oasis cotton field

Wang Qiong?, Chen Bing!, Wang Fangyong?, Song Qingping?, Dou Zhongjiang'*, Dai Jianguo?, Xiao Chunhua3,
Yang Xiuchun*
(1. Xinjiang A cademy of A gricultural and Reclamation Sciences, Shihezi 832000, China; 2. College of Information Science and Technology, Shihezi
University, Shihezi 832000, China; 3. Key Oasis Eco-A griculiure of Xinjiang Production and Consiruction Corps/Shihezi University, Shihezi
832003, China; 4. Institute of A gricultural Resources and Regional Planning, Chinses Academy of A gricultural Sciences, Beijing 100081, China)

Abstract: Quick and real-time monitoring of soil organic matter(SOM) distribution based on remote sensing can support the
decision-making on precision crop management. However, most previous studies have been aimed at black soil, SOM
content of which is commonly higher than 2%. The research about grey desert soil (average content of SOM is less than 2%)
has been reported less. This paper tries to quantitatively retrieve SOM of grey soil by using HJ-1A/1B satellite remote
sensing images. Ninety-one soil samples are collected from the oasis cotton field in northern Xinjiang, China during 2013—
2014. The SOM content of these samples was determined, and the mult-spectral reflectances were measured. The spectrum
characteristics of 65 soil samples were analyzed, the correlation analysis was conducted, and the characteristic bands for
estimating retrieval model were sought; then, the stepwise regression analysis method was used to build the inversed models.
And the models include one-variable linear regressive equation, quadratic regression model, cubic regression model, log-
linear regression model, inverse regression model, power function model, growth regression model, S regression model and
multiple regression model for different spectrum parameters. By means of comprehensive and comparative analysis of
various models, the final monitoring model of SOM was then established. Taking into account the spatial difference between
the samples and remote sensing images, 26 soil samples were used to test the model. And there was a good linear
relationship between the estimated and the measured SOM values(determination coefficient 0.72). At last, based on the final
monitoring mode, the distribution of the SOM was mapped. Results showed that: 1) The reflectance of each band had
significant correlation with SOM content, and the reciprocal of reflectance at Band 3 had the most significant correlation
with SOM content; 2) The cubic regression model was based on the refectance at Band 3, and combared with other models,
it was the optimal one and could be used to retrieve the spatial distribution pattern of SOM in oasis cotton field; 3) Spatial
distribution pattern of SOM indicated that the SOM content was higher in the north and south of study area, and lower in the
middle. All of the present work implies that although the SOM content of grey desert soil is very different from black soil,
the multi-spectral data, such as HJ-1A/1B satellite data, can be effectively used in SOM remote sensing monitoring. This
conclusion can not only provide a scientific basis for cotton management and sustainable utilization of farmland in Xinjiang,
but also offer the theory support for monitoring soil parameter by using remote sensing technology.

Keywords: soils; satellites; remote sensing; HJ satellite; oasis cotton fields; soil organic matter; remote sensing inversion



