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HUE# (Soil Organic Carbon, SOC) &, FTIES/KFIZHMEIN, TIEFR BB, TR, R RS KER
DUSEIEIE D A 20 AR HHE IR it th 2822 R aufg, FihE CR mT & E A6l ek fmSeR-1iE, 78 480,
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B AR oy A R AT P . BRI R TN
H AT 250 A KA IR 0 TR AT T R gs, KIDE1E 4
MR AT DA 250, PR3 R ) A R oA A R 1 R 254 .
I i 8 5 VORI 20 A 6 W 10 06 R R AR KA BR 4k R
Ll 2 Rl 2 R AT P R AR BRI, 45 SRR B 2040k ik
PER TS POE T . MR AR SR R AR
LA R, HERRIX 3 1 AR = Hb o AN R 4F 47 SE R 4
JEEEFES, B AT HER SN SRR T EARS%,
B AR T B i X Tk AN R =
TR FIN R, K SRR AT 7, SR EH
JIE AR H A T ARG X 5. 5 5% A
IELLAMERE AT EAR S T e it i R T ILR R
B-FIREs (Epigallocatechin Gallate , EGCG) & &R
L HERRIRA, NS EGCG & & 28M 1B it H:
AR FE. LA T P E TR BrEE. ORI, R
SEMLR 16 A2 1581 AhIEREA, DUGTE S —
B 20 3 o Bt O B R B AT R 28, IR
RGN T A B A [ A 3 SR A AL AR A
X NEEEPOT LT YL X ) 7 RT3 3N AT
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XTG, REASEDE K & i L 338 = G i R AR 2R 4T 7 A
EHURFEAR 34T Fastclus 04T, S50 EH, TIEW
o KM 86.23%, LB IHERIZRAUA 66.37%.
HAT, AR IUIT e BB ARt A [5) 47 BR 150 i 9
I FH 1% 73 A B AR AT DAY AS [F) 4 BB B AR Y 23 2848
BEARSE

A5 LA S VA rp e R 7 B AN (R4 PRAR B I AR - 38
WFFERT R, LAAS R IR B A B 3 P 1 - 38 Ol 3 i 4 AN
ZFh LR B D B, A MR B AR R g
Heg G REyEnsgm . R 3 50X %0 (Reciprocal of
Logarithm, RL) « —M 4> (First Order Differential, FD)
LTS A BTV, H5G FE R 4T (Principal Component
Analysis, PCA) . K #J{f %8 2 (K-means Clustering
Algorithm, K-means) . 3Z#fA &L (Support Vector
Machine, SVM) FlZk 4 #0543 7 (Liner Discriminant
Analysis, LDA) 577 1ER R AN LR AR T 458 1) 4 2K 45
B SRILEE T RO R B R X 4, DU PR
BT UM B BHE IR B RS % .

1 #R57%

1.1 HHREXER

AW FE DAL T8 A K 7 B 5 IR HF AL Ak Dy i AT X
(110°27'55"~111°0'40"E,  36°16'40" ~36°36'25"N) .
KBk g, wAmIbE. HafK, BHAmE
FIRIEAR X, S ERYD I B IX 22—, 2000 4
KBl i BB PR (B AR TSR
Z—, MEAR. FASMREY, filE 5 s R R
2T & (http://www.soilinfo.cn/map/) -1 [H 1:400 5 +-3§ek7
BRI, 70X A 3 2 e A B4 - A .
1.2 TIEMHRRESLE

2020 4F 11 AES TR NS HIEFEHf 3a (RF;)
8a (RFg) « 14 a (RFy,) Al 18 a (RFg) MMM
32 4b, 128 MREA (K 1a) o BT &SRR,
DAz, K E, S SR B AR TR
SRR R R AN R R O B AR . TR
REEEH “S” oA ik, K& 0~20 om RZ 1%, &
KSR S NEMEER S EEZEE S L. B
TR AW, — 3 TR E N BART VS IEIE 2 mm
i, TR, HIEAHEK SOC & &EMit; —1hE
RAEFES 2 mm G BT 3585 Hb 5 o [R]EEFH2R ) 3E1 T EL
FE, MEMANSKE, T E /KR, Hi SOC & &illE
KA B R E A —sMmBaEilE, HIESKERHASA
SUHETVRI R, RS K SRR A E e Ak iR e £
398 5 b ES s 0 5 SR FH SO R 2 A Mastersizer 3000 34Tl
S, MERARTEEELA 0.02~2000 @mY, 5E FT 45 3k
BRI AR HE 36 B AR R ke B R
(<0.002 mm) , #ki (0.002~0.05mm) , FPHL (0.05~
2mm) .
1.3 I R &R IR

KHZ£E ASD (Analytica Spectra devices, Inc) /A ]
) FiledSpec 4 {845 X6 ACN E T8 6 ik 2k,

W RE T B 9 350~2 500 nime. 48 5 1 ) B 7E B 2 A AT
BRI B FF LR TR ERE AT 2 ho B HIRFEAR T AR
N 8 cem, IREN 2 cm HIEEFRILF, HE R R FRTE,
PN IR MR RE . JeIREE—A 50 W I i 24T $2 4L,

FEAFERIMIZ AN 100, BEES HAERTH 15 eme BFXIMNHR
BRI bR AR IE, A AR E 10 408 ihsk, B
SPYEAE iz AR R S B e T il 28

N

A
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Sampling points
— 4] Yellow river

fFiElevation/m
we i High: 1 683
L AKLow: 447
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a. DEM and distribution of sampling points in Daning County
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b. HHOLIERESH

b. Soil spectral characteristic parameters

e Vi~V ARRIA%E 1L 20 3. 40 5 MRS DP AR IREE: L AR
WA B AR SR BRI AL, nmy K ONBEBLRRIEE . 4 YA TR, nm’;
W OB SR, nms Ay A5 1 MBI AR, nm?; A1 958 1
AR 22 TR, nm?.

Note: V;-Vs are the 1%, 2™, 3™ 4™ and 5™ absorption valleys; DP is the depth of
absorption valley; L is the band position corresponding to the lowest point of
absorption valley, nm; K is the slope between bands; 4 is the area of absorption
valley, nm?; W is the width of absorption valley, nm; 4,y is the right half area of
the first absorption valley, nm?; 4,zis the left half area of the first absorption
valley, nm?.

B 1 AR R A LI A A g
Fig.1 General situation of the study area and soil spectral
characteristic parameters

L BRI IR AR B 350~399 2 451~2 500 nm YK
Bt [RIRE, DiE s U, 0 R G U B B
(Reflectance , R) it 10 nm HE R, x5 H 47
Savitzky-Golay “F#f (Savitzky-Golay smooth, SG) , X
P Ja RO GREEE i — B R IR L
44 2% (Continuum Removal, CR) Fl /i HF1E 2 % (Spectral
Characteristic Parameter, SCP) 4b¥, /5% R« FD. RL
SSHAR AT ERRST b Hot, CR XFRONES: G 4 R,
AT DG S 2 — B 0~1 2 0], ARG H ik gr
fiEe SCPPMIFE: Wiy (1) | HFL (4)  IREE (DP) .
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WSO B KA E (L) BER (K L B () L X
R () 2 (H 1b) , XFRE S=4,,/4,. AL
1 The Unscrambler X 10.4. ENVI 5.3. MATLAB R2019b
LRz SPSS 26.0 H15E

1.4 SHEIBIRIZEL

I3 AT AN ) 4 B B BF A AR 39 3 R AE 134T R 56
A LLR A S R E RS (R-PCA) {81516 5 ik
75 (RL-PCA) . —sr FE ks (FD-PCA) . L%k
& FE 5 (CR-PCA) . SCP {EAN4sJighs, Hrph SCP
BE: F 1. 20 3B MIERE (DP,. DP,. DP3) ,
120 3NRILB N FRE (S Sov S5, B
WA 0 T AR S N RSO T AR 2 1 (A A +Ay) 5 495~
595. 895~995. 1450~1 600 nm iX 3 /M B %2k 1
§+$ (K495-595‘ K895—995‘ K1450—1600) °
1.5 1EBE 5EEITM

AWK H K-means. SVM. LDA =Fh ikt A
[ 4 IR B B AR b - 3 B 7y AR, 56 Bl o A = A
R 73 2RREFE . K-means It 55 72 Ab B R A A o A5 FE 4 1
AT G ST FR AR bR AR A LAY BR T Fr B Ot 4 SR I 52
SVM S /NS JRZR T i 4 s B A R A
B, AR ERE R ZEZ RS, ETSE (C) Ml Gamma
ZHOB LA X BGUE T 1EEATIEEE, C N 3, Gamma %)
N 0.33; LDA HH R4S, ZoBERKEESE
W Z BN, 2RI 28 KR, AT LDA 28 %
BLZF E A A R S s AT T AR e, SRR
— AN b, AR ORISR R EE R, BHANEIR
PR B, A3 R A M 4y I AE SPSS 26.0. MATLAB
R2019b Al The Unscrambler X 10.4 H152 ..

WA R B IR H AR 3% 3:1 R U ZReERn
IGUFSE, SR HHE RS R 24 DN EAEAR 8 NIGIEFEA,
WA FURARAE N 96 MFEA, FOUFSEN 32 MEAR. ff
FH IR VB 36 BRI U B AL 1) 40 SRAS B, IF H AT B ks B A
Kappa R EOM ARG BEFEAT IR, TR AR UWF:

>e,

a%E:#;—ﬂm% (1

Mipaa —i(PM P.)
a=1 a=1

Kappa = 2

M“i(&ﬂ»
a=1

A j NIRIEFEFE A IR Py, IRIEFEFETER o 1755
a KB ITCEL FORIEM D RN EG Pl Py 3 HINES
a AT R a BB FERN B MACRBAEREA KA E.

2 HR5SH

2.1 ARERBH LIBERBUMER

M 1 w5, BEFIX SRR LAY T 2.12~
30.11 g/kg 2 6], A8 5% RECN 60.52%, & T H &SR T,
AR #F A R - 338 HLIR & 2K XN RF 9>RF >RFg>
RF;. &/KEHKMEN 25.39%, f/AMEN 3.77%. S
KEAF 001 ~1098 mm/min Z 7], LFRZREHEN

219.61%, J& T 348 A2 T . FoRLi & F 2 80 T 4.03%~
17.81%2 [0], 53 RECN 26.46%, J& T HEALFREE,
L B o B KAEN 55.95%, f/MEAN 4.70%, K
(R E B ARL BT & H 70 8K RFg>RF;>RF4>RF 5.

x1 TEHESRERELIER

Table 1 Basic physical and chemical properties of soil samples

ek gy R TAE
FEA Ei=ton Water Organic ~ o WraleQ sk Mkl bk

Sample Index  content/ carbon/ Conﬁgiiw , Clay/% Slit/% Sand/%
1
% (gke) (mm'min™)

KM 2539 30.11 10.98 17.81 81.74 55.95

5 /IME 3.77 212 0.01 403 40.02 4.70
o

;‘iﬁ ¥ 9.71 922 0.51 7.86 72.09 20.05

bRtz 432 558 1.12 208 539 640

W ZH/% 4449 6052 219.61 2646 7.48 3192

SN 1552 13.13 0.63 17.81 80.45 32.93

]%f;ia 5 /IME 506 239 0.02 5.05 5809 9.65
3

Returning  HJ{H 951  6.16 0.23 8.09 71.70 20.20

Farmland — yonoe 966 209 006 245 456 551
3 years

A5 EZRY% 2797  48.54 69.57 3028 636 27.28

WO 2481 2678 10.98 17.78 81.74 55.95

]%flt?a i /ME 412 212 0.01 403 40.02 4.70
8

Returning 18 9.74  8.96 0.94 747 7153 21.00

farmland — poeoe 400 633 212 247 795 937
8 years

A5 Z¥% 5051 70.65 22553 33.07 11.11 44.62

AWM 2496 2496 2.67 14.16 8125 34.44

%ﬁl‘)‘a i /ME 377 252 0.03 547 59.09 827
14

Returning 18 9.50  10.06 0.33 7.98 72.06 19.96

farmland =g 450 530 0.45 188 498 5.68
14 years

BREKY% 4737 5268 13636 23.56 691 28.46

BAM 2539 30.11 1.48 12.46 77.74 28.84

]E(?j;lfa 5 /IME 406 279 0.08 574 6511 9.80
18

Returning 18 10.07 11.68 0.56 7.89 73.03 19.09

farmland  pone 496 583 0.28 137 315 4.13
18 years

A AHY% 4926 49.91 50.00 1736 431 21.63

2.2 A EERBHTIER ST

T HTAS [ERE AR R 36 ih £ (AR AE, A
A B R 3t 28R T 318, 15 BIAS RLE B AERR
F I S RSP 2R (B 2a) o R 2a HTLUE
AN A BB PR 1) 36 th R AR EE A AL, Bk R R
DU A . 7R WO B Py, B BRI,
e S R AGE R K, TN BB, BEE K
3G N, S S5 S 5 48 ) P T ek 2 o A b
FARICN RF;>RF>RF,>RF 5, 5 SOC & & A%
(r<-0.65) . FEA[ LG (400~580 nm) BRI A
RFg>RF3>RF;>RF g, RIS &E, Yol s Rk,
fE 610 ~900 nm W EEHE A, R FKKRHK
RF;>RFg>RF g>RF,, XA HES T3 S LBk 0 & &
K, AWFIEH, EAT BN A El e T
USSR R RERT . AR TR R R R 3 1
St 2T A oh 2o i B R LR AL R, TR AN M AN ]
IRHFHE R IR B E (B 2b)
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a Reflectance spectrum curves
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b. Continuum removal

B2 AR SFRBH LR RS A R A E EL K
Fig.2 Reflectance spectrum curves and continuum removal of soil
with different years of conversion

ME 2b A ET PUE HE L 7E 480.90041 1001 4001 900+
2200, 2350 nm 4b LA LLASH I T B B IR USCRRAE -
fE 400 ~600 nm B HE A, RHEKELMEKKXN
RF,;>RF,>RF>RF;, 5 SOC &&EIEM>%, HFHED
NS THIAR B 5 2 A0 28 2R A1 () 38 K ek /N . 76 800~
1 000 nm A1 1 000~1 200 nm 3 B ya iy, L2k %R
L R AR, YN RF>RF,~RFs>RF;, & % RFg
I RF, A28 2200 T A0 [F) (1) J5 R PT BB A2 RFg F RF ), 1245
rhE AL S AT, H AN 400~1 100 nm AR A ) HY
WEEMRMAAEAE —EMKR. 1 1 400 nm &b FIK
WSR2 B IR K . FE0 Y O-H 458 k2
WU SRR 25, 1 900 nm Ab MR IS 2 B - 3K
43T O-H B REHEAE 1 900 nm Ak &A= — A5 45 75 3))
LR ANIE A, TIEE KRG, Jeuk i R,
[F) Fof 1 48 5 7K 26 (1) 1 I 5 Bk 1 39 NG o — s ok
Fo XTHCAFAERREHF E M Sk R vl LUK B, A
SIKFK N RFg>RF$>RF ,>RF5, X5 1900 nm b0
WA B A S A AR ] . 7E 2 200~2 300 nm
MHEAA(EE AI-OH i LA™ CEld A MMy, M
SET AR s camRERE, R
[) L A2 38 1 b 1 22 S B O K B 8 0 4 O, Rk

2 000~2 500 nm bR E 22 AR T B H IR, kL
MIZFGI . 7F 2 350 nm AEWRISCAS I BRI o 5 A 2% 2R
IR A RF¢>RFs>RF,>RF;, SRR S EE AR,
o LA Ak 1 R RO i R AT S5 A T, RIS R 4R
PRI A 1 3 0l il 2 AR IE A R 2 5, IR e 7 S AN
A B — g M T, DRI AS [R] 4 PR Ak 1 358
IS 23 AN BT DA B B — 398 Jg MRk AT

2.3 AREREBEHTIERSE

2.3.1 X F K-means t94-%

MIERLER (R 2) WA H, ANFEHNEFHER
RRBA, RIKEHEAIMARER., L CR-PCA 1ENHIA
RlFi, REAURE RS e, S AEIAE] 81.25%, Kappa &
R 0.75. H RF, A 1| MERHE N RF g, RFA 1
MFEAEE 73N RF 4, REg A 3 MEAREE SN RE;, U 1
MFEAREE 73N RF g, FF HLBR RF FIRSRE A 50.00%
bh, HAARFERGEHHIER IS AIAT] 85%LL I,
PHILL CR-PCA NHIAIKT, K-means A5 ZARA I X}
AR AEBR B B T B AR R RO A, X RFg HIRE
RN 2 o« PL R-PCA A NHIN R T I, B8NS FE 5 22,
KGN 46.88%, Kappa RENA 0.29, {UFH RF ;3 15
FHEEILE] 60%LA |, A RF; A 2 MEARSE 7N RFg,
RFs B 3 NMEARH N RFs, RF 4 B 4 NMFEARES )N RF;,
RF s & 2 MEEAAE ) N RF 4. L RL-PCA. FD-PCA. SCP
YENE N I, AR SRS O I, WA ok
%, FD-PCA Fll CR-PCA s K-means 18! FHAHXS 4T [
y2RF8FR, RF;. RF4 BAM RF 5 #JLL CR-PCA 55K
FE R s, T RFg (SR FEN B FD-PCA i 5 -
2.3.2 AFSWagnk

M 2 HHTPAEH, BL R-PCA. RL-PCA NI
THF, BEARURS AR, SR R Kappa R4 AN
50.00%. 46.88%F1 0.33. 0.29, Hr RF,, K/ 2AE Y
R 25.00%, ARV ERARKI 220 E, HEE 3 M
A5 N RF3, 2 MEARET 73N RFg, | MEARE 74 RF 55,
P LL SVM 1E A 4rJ5#iR, R-PCA #il RL-PCA 1E A
ANEHEFI, RF M5B80 E2%. LL FD-PCA fENHIA
R 7, AR B f v, SR N 84.38%, Kappa R3(
N 0.79, ANFE4EPRIB B 31 70 K EARIA B T 75.00%
KUL &, RFg 10 08 215 3] 100%, HA RF;f 1
MEAREE YN RF 1y, B 1 ADFEARHE 2N RF g, RF,H 1
MFEAREE 7N RFs, H 1 AMFEARE SN RF g, RF A 1
ANEEAHE > RF 14, Vi8] FD-PCA 1] DL 25 3 AN [+
FEIRBEH I 025K . [ K-means 7 5B RIFHLL,
PL CR-PCA. SCP AHNFFBF, RS0 B ECN
fif. sk ERE, L SVM BN BEEAES, FD-PCA
2 B E AR IE B 31> 2kE ., CR-PCA.
SCP {RZ »

2.3.3 AT LAt %

& 2 /T, o RK4GRBH/HEKRN
CR-PCA>FD-PCA=SCP>R-PCA>RL-PCA. %It L\ R-PCA
Al RL-PCA A% N\ R I AN [ 18 44 PR 1) 20 RGP mT LA
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KL, B RE; M0 FAE A S 80% L E, HAVBBHER  MEARHEE N RF 4. BL SCP fE %A T, RFg Al RF 4
THE D RKE LI ANT 65%, REy, M RKEERE 2RWEERBR, Hh RF 22BN 100.00%, RF,
37.5%, JFH RE, H0BRFEAKZHN RE; M RFs. BL 2RKSEN 62.50%, RF 1A 1 MERHEDY RFg, 2
CR-PCA 1ENHINE T, Er RF ., B9 KRS EULA, MNEEAHT SN RF g0 LA FD-PCA 1EAHINF T, A58
HABRBHEIR TIRIG P FAG LA ] 85% L b, AR RACRBON M. WEMKE, LDA NI,
PRI RACR, o REg 47 1 MEAREE TN RF g, RFyy XF RF IR B CR-PCA AT FD-PCA %A
A 1 DMFERHT N RFs, 1 MEAHI N R, REgH 1 BITI, 3SR A BKIET

R2 TREBSELER

Table 2 Classification results of different models

MR RABET  RISEE FEAHL Number of samples B BB Kappa R %1
Model Input factor Classified type RF; RF; RFi4 RFyg Clustering accuracy/% Total accuracy/% Kappa coefficient
RF; 4 2 1 1 50.00
RF; 3 3 1 1 37.50
R-PCA RF., p X 3 0 3720 46.88 0.29
RFj5 1 0 2 5 62.50
RF; 4 2 0 2 50.00
RF; 0 6 0 2 75.00
RL-PCA RF., X 0 s 5 .50 62.50 0.50
s RFj5 2 0 1 5 62.50
S X
Ké”jrjifz:‘ RF; 5 3 0 0 62.50
Clustering ~ FD-PCA RFg ! 7 0 0 87.50 78.13 0.71
Alsorith RF, 0 1 6 1 75.00
(Kfa’l\‘jlr;an‘;‘) RF s 0 0 1 7 87.50
RF; 8 0 0 0 100.00
RFs 3 4 0 1 50.00
CR-PCA RE,, o N 7 | 2750 81.25 0.75
RFys 0 0 1 7 87.50
RF; 5 1 0 2 62.50
RFs 0 4 1 3 50.00
ScP RFys 0 2 4 2 50.00 36.25 0.42
RFys 0 1 2 5 62.50
RF; 5 2 1 0 62.50
RFs 0 5 0 3 62.50
R-PCA RE,, 3 > 5 X 2500 50.00 0.33
RF 5 0 2 2 4 50.00
RF; 4 1 2 1 50.00
RF; 2 4 1 1 50.00
RL-PCA RF 4 3 2 2 1 25.00 46.88 0.29
o RFj5 1 1 1 5 62.50
i;ﬁgim RF; 6 0 1 1 75.00
Vector  FD-PCA RFy 0 8 0 0 100.00 8438 0.79
Madhi RFy, 1 0 6 1 75.00
(Sf"%l\‘/[“)e RFs 0 0 1 7 87.50
RF; 6 0 1 1 75.00
RF; 0 6 1 1 75.00
CR-PCA RE,, 0 5 p 0 2200 78.13 0.71
RFys 0 1 0 7 87.50
RF; 6 1 1 0 75.00
RFs 0 6 1 1 75.00
ScP RFi4 0 1 7 0 87.50 75.00 0.67
RFys 0 1 2 5 62.50
RF; 7 1 0 0 87.50
i RFs 1 4 1 2 50.00
R-PCA RE,, 5 5 3 " 3750 59.38 0.46
RFys 0 2 1 5 62.50
RF; 7 1 0 0 87.50
RFs 2 4 1 1 50.00
RL-PCA RF., > 3 3 0 3750 56.25 0.42
AL RFs 1 2 1 4 50.00
Hr(LDA) RF; 7 0 0 1 87.50
Liner RF3 1 7 0 0 87.50
FD-PCA 81.25 0.75
Discriminant RF4 1 1 6 0 75.00
Analysis RFg 1 0 1 6 75.00
RF; 8 0 0 0 100.00
RF; 0 7 0 1 87.50
CR-PCA RF., X | p 0 2500 87.50 0.83
RFj5 0 0 1 7 87.50
RF; 7 0 0 1 87.50
RFs 0 8 0 0 100.00
SCP RFi4 0 1 5 2 62.50 81.25 0.75
RFys 1 0 1 6 75.00

TE: R-PCA ARUA ST R EMS, RL-PCA NEIEGIE LS, FD-PCA A—Mlsr LMSr, CR-PCA NEWLEL RS, SCP G FHESHL.
Note: R-PCA is the principal component of original reflectance, RL-PCA is the principal component of logarithm of the reciprocal, FD-PCA is the principal component
of first-order differential, CR-PCA is the principal component of continuum removal, and SCP is the spectral characteristic parameter.
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Identification of the years of returning farmland to forest land using
hyperspectral technology

Deng Yongpeng, Zhu Hongfen, Ding Haoxi, Sun Ruipeng, Bi Rutian™
(College of Resource and Environment, Shanxi Agricultural University, Taiyuan 030000, China)

Abstract: Soil quality and ecological environment have been improved in the middle reaches of the Yellow River in China.
This improvement can attribute to the national project of returning farmland to forest in different years since 2000, particularly
on the great slopes. Therefore, it is necessary to rapidly acquire the years of returning farmland and soil characteristics, in order
to evaluate the ecological benefits of the project. Taking the middle reaches of the Yellow River as the study area, this study
aims to obtain the soil’s physical and chemical properties, as well as the soil’s spectral curves for the returning cropland to
forest in different years using hyperspectral imaging technology. Some spectral preprocessing were utilized, including the
Savitzky-Golay Smoothing (SG), Reciprocal Logarithm (RL), the First-Order Differential (FD), Continuum Removal (CR),
Principal Component Analysis (PCA), and Spectral Characteristic Parameters (SCP). The classification models were
constructed for the years of returning cropland to forest using the K-means clustering (K-means), support vector machine
(SVM), and Linear Discriminant Analysis (LDA). Among them, the input factors were set as The Principal Component Of
Original Reflectance (R-PCA), Principal Component Of Logarithm Of The Reciprocal (RL-PCA), Principal Component Of
First-Order Differential (FD-PCA), Principal Component Of Continuum Removal (CR-PCA), and SCP. The results showed
that: 1) The content of Soil Organic Carbon (SOC) increased gradually, and the content of sand particles increased first and
then decreased, with the increase of the years of returning cropland. The content of SOC was negatively correlated with the
soil original reflectance. 2) There was a similar shape of soil original spectral curve in the different years of returning farmland,
indicating the overall increasing trend. The CR preprocessing was significantly improved the absorption of the spectral curve,
with the outstanding absorption characteristics at 480, 900, 1 100, 1 400, 1 900, 2 200, and 2 350 nm. 3) The highest accuracy
(87.50%) was achieved in the classification model of LDA with the CR-PCA as input factor, which was the optimal
classification model. The second highest accuracy (84.38%) was found in the classification model of SVM with the FD-PCA
as the input factor. All the classification models with the CR-PCA as input factor shared the highest accuracy of more than
75%., with the maximum of 87.50 %, indicating that the CR-PCA was the optimal input factor to distinguish the different years
of returning farmland in this case, followed by the FD-PCA. As such, the rapid distinction of the years was fully realized for
the returning farmland to forest, according to the spectral characteristics and classification through the soil spectral curves. The
finding can provide a strong reference for the soil properties and environmental impacts of the returning farmland to forest.
Keywords: soils; organic carbon; models; returning farmland to forest; years of returning farmland; hyperspectrum; middle
reaches of the Yellow River



