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Hyperspectral characteristics and estimation of organic matter contents
of different soil types in North Xinjiang
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(1. College of Grassland and Environment Science , Xinjiang Agricultural University , Urumgi 830052, China;
2. Institute of Afforestation and Sand — harnessing , Xinjiang Academy of Forestry, Urumgi 830000, China)

Abstract: The hyperspectral characteristics of four soil types (Light chesthnut soil, Cold calcic soil, Calcic cher-
nozem, Gypsum gray-brown desert soil) in North Xinjiang and their relationship with soil organic matter content (SOM)
were studied. The results showed that the spectral reflectance of Calcic chernozem was significantly lower than other soil
types. Negative correlation between the spectral reflectance and SOM was detected as SOM was higher than 14 g-kg™'.
By contrast, positive correlation existed with low SOM ( <8 g-kg™'). Correlation analysis of spectrum reflectance with
SOM indicated that SOM correlated with the spectrum reflectance in 593.6 nm band, in 661 nm band by removal of the
envelope of reflectance, and in 547.4 nm band through first-order differential of reflectance. In addition, the prediction
accuracy of the first-order differential was relatively high, and thus can be used in the estimation SOM of mainly soil
types in North Xinjiang.
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Table 1  Basic properties of soil samples
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Soil type Location Sample number Depth/cm SOM contents
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Cold calcic soil Toksun County 20 0~30 22.33~61.68
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Licht chesthmut soil Barkol Kazakh Autonomous County, 17 0~50 14.88 ~ 50.47
ghit chestinut sot Mori Kazakh Autonomous County
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Calcic chernozem Urumgi City, Qitai County
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Fig.1 Spectrum characteristics of different soil types
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Fig.2  Spectrum characteristics of different soil types with different SOM contents
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Table 2 Max correlation coefficient between different

transformation and SOM and band range

FRMFEFREL

HIE 5 X . B /nm
) Maximum correlation
Transformation . Band range
coefficient
B YEE Fy B
SRR L% ~0.866" 586.5 ~ 596.5
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7 i 2 ) — B 14 )
R — B s _0.885" * $38.6 ~ 547 4

First-order differential

TE: * x FURTE 0.01 K F AR .

Note: * * represent significantly correlation at the 0.01 level.
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Table 3 Regression analysis between different reflectance
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Table 4  Accuracy check of SOM prediction model based

on different reflectance transforms
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Fig.3  Comparison of measured SOM and the values

estimated by the reflectance model
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Fig.4  Comparison of measured SOM and the values estimated

by the removal of the envelope of reflectance
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Fig.5 Comparison of measured SOM and the values estimated

by first-order differential of reflectance

ARTFERAA LR & S UL 2 O
SR AHIRFE A BT 1 A KRR A £ TR
B 4 ANV A R WG BAT A X — AL (HA L
o R ARAR A A1 B BRI L i S R A LS
wEIEMR . A% FIRBIAETER T, RA L
JRE S AT AT G A A LR R
55 e G S ORI — MU AR DL IE,
S, 75 AT R X 38 22 S T - e ) A HL SO 1 73
it , AT L2 SR IX —FA R K



126 T2 X AR AT

31 &

[l A — e 22 XA DI TR S5 5 18 2
(o] O A Jy YR T 4 S B % 03 e, SR
IR FR AT 570, X0 8 A A A DL L o
7%, TIREMI Z R A LR BRDETE R — AR B I
BEASGTE 210 B R AL, HOGTE 5 mT REAR XE A
JUA U B RE . AEASHIETE M 8063 SO R
R A e 30 e LT S R AT A, R
ARG U B, AL T — B A M, — [ o2
BRI AR R 22 8.2% , UINKS FE Ao WL,
SO T IRAT ML S OE T B9 IR 3 e 22, A P
Trik A

4 4 g

Bl 2 RN A= 7= G0 3 BT 25 SR i ) 4%
PEEER R BR S OGIE 20 BT Dy A BT E 4
PET —FlBr ik . AR T TIRZEES - 285+
ARG & A8 AR L 4 F 3 A S
JERERHIE , BIFFEOGIE St 3 5 T A AL BT & i 0 O
R

(1) FEHEHNH b, A v B RS 4 () 638 5
RO EACT T =R 3 FE ] WG B, IR FEAS
- A RN R T 1 S G i 4k 25 R
I AEYUTE—E s TE UL L0 A% B, X = - 3 i 6
ik 2 RECK

(2) SrHr A LB & SR WA KPR RS A
BUBT % SRR A A1 B KR e+ e S S 3k 9
FERT DG B, AL & i > 14 g kg A, 3
AP S SO SO R GO G A LR
T <8 g-kg B, RIS AR S AR S &
IEAHSG

(3) TEZms LR ATHE T, X R IR Y61 I
S AR LR T 6T R R — B o s e

T BT B AT AE OGP A A, B E 586.5 ~
596.5.661 ~ 667.9.538.6 ~ 547 .4 nm B9 =
ol Sz S D' it A 4ok ) SRR IR B TRl o A SRR B A T
JRIRGCTE U5 oL — i AR e 3
BT R TN AR SR R A OC R A 7E 0.8 LU L,
SERRRRZZ 3N 18.0% ,14.2% ,8.2% , X HL )
BrAS 7€ 547 .4 nm 19— B o BB A 1A
MU T AR, ] 38 3f 306 FH b8 X 3 364 AL
JoT & A I

S % 3 #f:

[1] Galvao LS, Vitorello. Variability of laboratory measured soil lines of
soils from southeastern Brazil[J]. Remote Sensing of Environment,
2001,63(2) :166-181.

[2] Baumgardner M F, Silva L F, Biehl L L, et al. Reflectance properties
of soils[J]. Advances in Agronomy, 1985,38:1-44.

(3] WZESs W2, R AR B, 45 L A ML A A Y R DI AR
Hp )] A EARE R, 2007,40(3) :638-643.

(4] X &, Wkidr, THEE BT RO LA HUSS BB
FE[1] i 556407, 2011,31(3) : 762-766.

(5] ikiEds, HAGHE, & i, 55 R R 2880+ e 0 e R e X A
HLBEEEBIL] . R A ,2009,42(9) :3154-3163.

(6] FHEmy, (i, B, 55 5T a3 AR 43 B i) B3 A AL
JB s e I 5 R AL S (] A B R S kLA 4R, 2008, 14
(6):1076-1082.

(7] pgese, sk A0, B0, S R G LB i OB AR T B Y
[J]. 432541, 2007,44(1) :27-32.

[8] Ben-Dor E, Inbar Y, Chen Y. The reflectance spectra of organic mat-
ter in the visible near-infrared and short wave infrared region (400 —
2500 nm) during a controlled decomposition process[J]. Remote Sens-
ing of Environment, 1997,61 (1):1-15.

[9] Bowers S A, Hanks R J. Reflection of radiant energy from soils[ J].
Soil Sci, 1965,100(2) :130-138.

[10] MM . sl iy S S e ()] . 15,2000, 24(6) - 281-

287.
(11 2 KBk, BEHEE, 5 R mg & 1A HLT & 52 1 Dt
TERFEZMHTLT) . T X33, 2010,33(5) : 740-746.



