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Abstract

The visible-near-infrared spectra of air-dried soil samples were determined by ASD FieldSpec Pro
hyperspectral spectrometer under indoor conditions. The changes of soil spectral reflectance
curve shape and soil organic matter content under different soil depths and different vegetation
cover were analyzed, and the loess was analyzed. The spectral reflectance of the soil in the Taihu
area is transformed by the first derivative, the derivative of the reciprocal, the derivative of the
logarithm, the derivative of the logarithm of the reciprocal and the derivative of the reciprocal of
the logarithm, and the multivariate stepwise regression analysis with the soil organic matter
content. Least Squares Regression Analysis (PLSR) was established based on the characteristic
spectral segments to establish a multivariate stepwise regression model and a partial least squares
regression model. The comprehensive analysis shows that the partial least squares method has
more advantages in the study of soil organic matter content hyperspectral prediction.
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GERRIALBICH, 3 S B R 2 et o R GE I B RBRAE AR 1] [2] 3] MR M6 ORI BR PEAYL 5 39
BPE R 1/3, T RS BB B o 3B R 1/2 [4]0 (RIS 338 HURR 2 4 BR Bk Hh BRid BRI o 22—
SR NFRE B AT A2 i KA R 2, AR T TRl IR B AR A R 2 S 1) - 38 5 DR U P 2 T (e T
H[5]1[6] [7]o I, DXI 3 HLAR i B Al 5 S sl A3 (BT S B B L

e G 0 R B VP A B A 2 B 0 v RCPRGE B TR, L BAT R AR I B A A B £ A1
W, JF BAZBORCAR R Z RN AAE, e 3By BT R i BRI R TR S BT
I 2 54 (8]-[15]. Hanks f1 Bowers [1617£ 1965 £ 7fG i, HIERMAHRERZ . Bidt, S /KREH R
Wi 39 S 2, ELAT L o A o o 9 G R T ) SR Y S R, BB

2 [ AN B O S AU S B AR R BT T REMT L. U1 Al-bbas SEHT LA+
BOGWHE K R R 5H PR & B2 A 2O AR KRIF HRRIEFIEE(17]. Glvos FFiH /£ = N AT T L3O
WS AR SRR, 15 H TR HEETE 550~700 nm A& W US G = L2 i A LT & &= 510, X
— BB I UKL B, JF H AR AVIRIS S AR BRI M T P& AR &R, S T — 2Lt 18],

FE U R A b X 38 HUS & & 0, Toure S+ Tychon B AL 2 ot il £cdfs I HLFIA
AL AN RO 2 W RIFHZD EATRE, B TP Z RIS R, JF BB 7R S 4
Ko BEUFOLREE) ] 7 SO RE, BT @ AL A MU AR B A 2 A SR [19].

DOI: 10.12677/hjss.2019.73021 172 IR


https://doi.org/10.12677/hjss.2019.73021
http://creativecommons.org/licenses/by/4.0/

U, X

AR 20 AT 80 AEAR, RE EHOGIEAA UG Z B BT LT 46 1, B ERK SR A G
MG 7S, W33 3R 2 AU & 2 il RIS BRI SR SHE R L X6l w7 iR
TR[20]. WHEAK[21]. EF#[22]. MOLER23] BERF24]. RETB[25]. MME[26] PREHE[27]. 2=
W [28] 4 LI AR AN A, MR NS B AR A PR, RS KRR .

H AN T A3 el R T T, AE BB, X ARIER . IRENIERZ, Th
K LGP W s, HmE iR e A Rt — B FEAR T o Dy 1 50 B At BRT X O 1 i S i
HISZI, AR SORERAE L3RR AT AL B S, 5 S8 = I E O it 3 A R il A il
H5HEEAYUREBZREINRAR, 2R S SR, B R R A HUGURR FEA
Rtk

2. M55
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REGTIE T 2017 4 6 HRERPIE KA EE 107°58', N 34°31"), kEEMA S paIbEs, A1 8
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Figure 1. Comparison before and after smoothing
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Figure 2. The form of the spectral curve under four transformations
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Table 1. Significant bands of organic matter screened by multiple stepwise regression analysis

= 1. 2 UELEEASHHEHOBIREZRER

T RE B BB
pectra form Remarkable wavelength(nm) Wave number
R 412, 605. 997. 568. 875 5
R' 864, 995, 837. 788, 922, 634. 653, 403 8
(I/R) 821, 920. 994. 774. 723. 456, 972, 692. 798 9
(IgR)' 692, 546, 974, 821. 994, 858. 472 7
Ry 787. 403. 610 650. 944, 881. 823. 992, 904. 637 10

2 PRI LA HUR A B IR AA ek K HCE AR Y S AT 2 S S A iE AP B 4 T 45 B Y
OSSR, S AR, JFETRY)HR REITIMABAL) R 5%, JEA LA, DLRHBIR R B IR 2
A PR AR (T R? 4bF 0.4 BLE, FHrhEEF(U/R) TN R? £ 5. {HIETF RS (1/R). (RY2) AR # fryfi
RN 77 iR ZRMSE)AEE IR, BE A M(1gR)'s R PIAMERL . BAREET(1gR) MR B 7Y Ll 48
(40L& FE AR AL AR 8 VE A AS R B U 1K, (R 2R G 2 W 36 T (IgR) R 30 B AL v AU B AN AR e P AE AR X T
HABBERURET I, FTREJE RIS AT T — B R 35, SRR K T REAO G IS RRE 2 7] 1) 2
SRS B 3 AR 2 R MBS AT AR 45 S 4 AN RDG IS Ak 1 U7 1543 2 e AL A
2.

Table 2. Results of multiple stepwise regression analysis of soil organic matter content under different transformation forms

% 2. FREHHA TLEGNRS BOS TESEASHER

AL B A K g FEA
R? RMSE R? RMSE
R 0.73 3.52 0.41 7.78
R' 0.83 2.88 0.03 14.79
(1/R) 0.84 2.85 0.53 11.64
(IgR)' 0.83 291 0.45 7.22
(R 0.85 2.79 0.02 13.64

K 2 ek M 1B A5 [ A A3 ik S AR AR o, 8L R A i AR AR Ll i A R 7 v e B S 5
((IgR))YAS ¥, PSR ILATLE A 0.825, WHIRIRZEN 2.909, KIGHRE RECH 0.45, KIRHETHIR
ZHN 7221, i EREME PG N 7 MR

4.2. EFmez /N FEVAR0HMHEIY

SXoF LA AR 4 7 R AT i fo /s 3R Rl VAR R T, AR VKR A SIMCA-P St k. e
3, ERRY], fmi/h IR BT EIR PLSR R FEAR, R (IgR)s (R")ZE#H N PLSR K74
N3, (URYBIRFHON 20 DR S S 3R AE HEAT e /s — 36 0] U P A SR B3 26 B o IR - 34T 20 M7, BT BA
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Figure 3. Comparison of predicted and measured organic matter content
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Table 3. Results of partial least squares regression analysis of different derivative transformation forms and soil organic

matter content
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Continued
R’ 3 0.74 3.39 0.86 2.43
(1/RY 2 0.58 428 0.86 6.78
(IgR)' 3 0.77 3.15 0.45 3.05
Ry 3 0.78 3.15 0.87 1.59
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Figure 4. Comparison of predicted and measured organic matter content
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