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i - S 04 Ja MR AE LA SRR R 114 T WL — 3 21 50 S S i R AR

PRV A AT WL 3T £ 50 '3 Al 580 T v 4
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A 0 Ptk R 5 WA MACRFALE 5

(2) fRif - Rk RS o i
P % 55 v RO T - S 3 21 AN B S R A S oy T T O B

(1) Frdbii B HUR & AR . MRS & AR, HOGIE A AE2 340 nmAbAT 5L
55 AT WL - T 2T S BE R R B IEAR G, HLBK

(3) ATW-IT 2L Ah R g8 i nl

AT L ARG . UL R, 381 ~ 2 459 nmi B RGBS | log (1/R) Tilhk

B i fe /s A [l = A A AACR LA

K27 RIRAS ; AHLE; PG, i1
FEIASES S151.9 Xk FRIZES

BRRES ((CaCO,) 2t HErh ikt i £ 8R4,
X SRR | SR AR bR R 3R 4 bR O 4 4
— RII IR Ak R Y T A R L
VAN . 75 B e A BT 5 3 o AR ARG - M9l 1 2k

SR A D SRR R A S X T 4
JFE I O A e A L R e i S R R i
HETARE T, BN GE A RS . N W
SRR, LA R IR AR T R
JCHE S HTH AR B AT . TR e TERIR
TEFER: . T [ X 2 b 20 R AT A5 55 45, S+
HEE R AR TR B L R A
R 25 Bl LR M s R, P TR
WA ot A A B, R OB A B B R R T
S B T8 45 e i 0 T BV Ll {ELR [ R 3 4
IS Bz AR E ), iR T L
Y PE B E R AE | SR T A2 2y ok S i 4%

T HEEMEAA . AT R A A A MR M 0 Ak A
SRR L, Wi/ )7: (PLSR) |
TS BT (PCR) RL K £ ot£k v 0 03 7 ik
(MLR) %,

AR, 2R BRI B 1 B i AR R K+
S8 i T 55 S S Al 7 T HEAT T A a8 IR E
TE % R 45 I S G A5 A )5 1T, Gaffey 7 BFSE %
BB B2 R0 4 th TR B AR 00 PR shad #2, AE AT -
LA (350 ~2 550 nm ) Y6k X 3k AT 74~ B 1)
Wy AR AE 5 Bk e BRSNS S R R A
B2 230 ~2 270 nmif Bt B A MR OGS RRAE
2 300 nmAb D2 HAE T 2T A1 X 358 1 R 0 18 i i B
Stenberg % IR K B SRR ER R AE 2 335 nmikb
LA 350 ) WSCERAE, 7E1 870 nm. 1 990 nmAll
2 160 nmAb MW eSS, H5 2K+ BiEL
i 0T DI i S B RS B D AT BTN 4
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S B AE AT 21 1 BE A 44~ I RY R SR A 06 43 51 K
HAET1 874 nm. 1 996 nm. 2 154 nml) 22 338
nmih; FALE AT 105 °C &R A BT S
2l Bk R 65 1Y) S SO T AR AE R BT AT 4T A0 I
Tk DX I T S AN A | i BIE 5 2R B AR R S O T R
TE5 25 oK o AR B K 56 R ORI, Hm ik B
ST 1 878 nm. 1 996 nmbL %22 339 nmkb, Bk
iR 55 1) AT D — 300 21 A0 B ST R AR W] A o L i R
W EIS AR . 76 T 3ERR R 5 I S e A5 5 i
Ben-DorflBanin ' '’ TN EIE (1000 ~
2500 nm ) , Z5HZ e RIA R T LLES)
TR PR R RS A i, JEAE O
F A F e Fe— By . i S S R A B X B % I
— BB A N B B A SRR AR B vk v, ST
S SR A B B R 4 (39 UER®0.69 ) 5 Chang
g VOV AN 6, B 34 [ E )5 ik
RN T R A S Gomez 2 N I T
W37 2T AP B G (400 ~2 500 nm ) f55E T A
BB RR R R A R, 45 AR B R/ e Il 9
AT ARG B B TSRS 2K Volkan BilgiliZs [
FIH350 ~2 500 nmPE BLAY G GIE, 45 A fe /)
TR I AT b AR A S X A AR R
R DL RAFSE R, R o R R AR A
73 i X — 26 - R [ Bl R 55 5 J R T AT o
SRR XS R HERA 2R | iy E 2. =
)5 b, S EOA ) A 2 ] 1) o DG T R AE
PR A A 25 el g U F X TR R 2 4
HERRTRAS 6T FRAE B FLAR SRR 5T 0 b TR R B o
VR M DXOME R (TR I R4 ) VI B IX (Y
HEURTe LB WK, TR EEEA SRS R,
SRS e R 5 L N O 015/ FN | 2 B 375
TF B (0 4R b ot 40 78 75 — Se A B0 T b 7 AR, HL
A W KR N I RO
TIE K A M g P g A B IS TP 9 X T T Tt XK 4t A
MV 5 J A K A e 2E e (1 i — 2B 98 B — E
TR S 2 RAE — S A - HERR R 55 S G 6T £l
TS T A DRI, SR A I+ 1
oI Btk R S B ik 1) B O T A B o D LR GE . i
Gb, Z ISR, 2 1A B A R T
AP ITIE ST 22 5, AN TR X3 ] — 4 48 g
DA ] — X A ) A 8 J 1 A e A A B i 5
AR U1 A ST SRR R A A R
AN ) () AR 51 22 () ) ik RS B AP — Y 25 57

i B R GE LR AR s R, AR EOLTE B B
JIr A0 5 A M R ORGSR BN A, T
N[5 2 B B D Bt A6 X T - S A B )
Wi i A 15 1 — AP 5T

T LREN, ABFSEAUEX LUT LA [
PEATIRE (1) WEFEH AT W -3 2050 S SO i
A5 [ 51l DX SRR IR 4 % R B T AT 5
(2) PPAT AN R BE SR G T8 B b £ LA K AN [R] i Ak
HTF R T T - SRR R 5 A SRS R A 2
(3) Hekefife/h — 3 . FE R A PR £ 50
AP [T U5 = b AR5 3 A T b B R BT 5 A 5

e
1 MRSE

1.1 #HARESHH

REWALTHACUT I, J& bW 4G 1% 1R
A, R B AN B DLV (W KRS
MUZRWERS: £ AR REREERS
T20134E6 H RGPS, TEARB AR
Hiy XCRAE 174N T AL I8N0 ~ 5 em#E AL,
FRERE SN0 ~5 emy 5~10 em. 10 ~20 em.
20~30 em., 30~40 cm., 40 ~60 cm. 60~ 80 cm.
80 ~ 100 cm. HH A P/ 1H 4 3l R 140 ~ 5
cm 180 ~ 100 em £ A4E, HAFFE14240HE 5 . 14
HEENEKAAT . BB, 100 H G, BFE 43K
Wi, — TR0, — 0 Ttk &
bR RS A R R T AR E s e, AL
Jit (soil organic matter, SOM ) &K HE %R
v POE
1.2 KXigNE

KIS E 3 HroGIE AR A ) (ASD) FieldSpec
3R, WRIEF350 ~2 500 nm, RFE
B fF1.4 nm (350 ~1 000 nm) F12 nm (1 000 ~
2500 nm) , HiESHEEHR3 nm (350 ~ 1 000 nm )
110 nm (1 000 ~2 500 nm ) , FRAEAIFEL nm,
By P B RO 2 151, DRI —3850 WK RLT,
JEHAEE 150, NI B K30 em, HAEREN
2.5 cm, RS EL M, HLBEE RIS cm,
PRI A2 40.655 cmo WS TR K ZBREFHT
FI AR 2 BRI A B2 X S R . 2 i A 2 1 351
VL TEREARBRBE A B iEEL 7 6 A 5L 5360° 10 [F] N
RBOLIE 2204, BT ERRIZ LGS

http: //pedologica. issas. ac. cn



1122 + %

¥l

53 %

k.
1.3 Jtig sk

I BRAS R R e R 25, FIHASD A
WA ViewSpecProX) Hitk t ZE FE AT W s RS 1E .
TH B3 H ' 1% 1 B 18] BE 5 ) 1 22 531 3 8 1) =6 o) Mg
%, MAHUnscrambler 9.7Xﬂ’ﬁlﬁ‘}j§ﬁ?§ﬂ:?ﬁ‘53vitzk}f—
Golay P Ab# (221, 11710 4) o &5 %]
355 ~2 495 nmIEBHOEIE R R, K HAR N 5
JEiE R .
1.4 BEFRZ®

fi e /N 3 [M1IH )7 7% ( partial least squares
regression, PLSR ) EWold& (21] F201H 20 804E AL,
i T AL 22 ST G B 3 T O vk o TR LATE
H AR 2 EAH G AT, A RO 3 X R G ke
IR YT A 8], JF HRETEREA R T A A2 S 80 1
DU BEAT MR, RO 1 A58 A 1 FH g
A B LA AT S

FERAF A D L ( principal component
regression, PCR ) 9] B2 F FH 3 %4 0 7
A AZERHEANE N E IR A &, UL AT
B S RACR A AR G R, 5 A
ST [ AR

Z B A AP (stepwise multiple
linear regression, SMLR ) Y37 B % 2 5 4 R A
IR E B A A RN, WA FSE T
PePEai AR A A B, S [ R R AR o 2 ]
I SE R

B RUORS BEGE o e RBR? . 7 AR R 2
RMSE . FEAE AR 5155307 % 2% LRPD
AT PR, AL A HE AT RMSE /)
R*. RPDMEA, FRUIEM . 38 LHGTE | TR B2
. B

2 % A

2.1 EBTIEBRMIFE

S AR £ T IR - 98 1424 - KRR AR 1 BRI 45
AR & BTG 0T, SR mE TR, BEA
BRR AT & A0 = 25 AREZE LI, Jadk LRk R
B R, PR RE (R N6.95 g kg™
DX Jf P AR AE A0 . T R LR & KT
20 g kg AT RESHE F HADOGIE T, /N T20 g kg
o F b TS AT G/, A LA 35 BR RS . 41

B R 2 X G AR R 2 ARBIE R IXRE
H A IR A DL & o 120 g kg, BT, AE
BT X A A B X B R B 5 -5 T R S R
FIBIT ST R AR RN

F1 LIRBRERES. BARE 2SR

Table 1 Statistics of contents of CaCO; and SOM in the soil

tested
TEYE EORE RBUME CFIE dRdERE BRRE
Soil properties  Max Min Mean Std (0%

(gkg™) (gkg™) (gkg™) (gkg') (%)

RIRF5CaCO;  63.67 0.90 32.54 16.27 50.00
APLFTSOM  33.38 1.39 6.95 5.97 85.90

2.2 HIEFRERSS X IR LR E A B0

P 1A = 38 2 A% 19 AT L — 30T 21 4 ik B i
AR (1) vLUE & R E TS ih 4
A RKBCHE , 0] 0L B i O 1% i 5 A8 Tk
THMNIE BE, WROSCRRAE A B A [R], R 22
Sty BREAT KA 4 g2 A v iy 2 Y A B e 1
1 400 nm. 1 900 nm. 2 200 nm#&ZL3E FHOH. H,0.
Al-OHZE M FFIEM S ASL , i 1 B A i
)2 340 nmik EEH A CaCOMERIER L ; BEEA
BLITE & S 3G 0, 498 E n] WL — 30T 21 A0k B i ik
T B S 2o AR N sk 2, e/ AR B AE T
JEIX A BE W R, X SR AR LR — 8
TEA LG & BB AT IR T, BRIRES & il
, HAE2 340 nmAb A WOSCRRE BRI 5 BE A BRI
G B A BN, - AR T D3 2T A i B Y A AR O
T R AL AR R AR R, R, AR DA B
P R T AT Ok B

FF 14240 1k, X R IEORERES . AL S =
50] - LT AN B B AT T A O T, A5 R
WER2FTR . FEAT W-IT 2L AN B, LA HLE & &
561 I R B O, HLAE AT UL I B A S b
TR LA B i AR RS 1 i 5 I R AR
WS IEA G, ELZEUT 2T At BE AR SCpE i T i) L
W B e AT WG B KD AN B, A HL
i 5T R A M R TR IRES , SR AER
AT LT AN B, RIS ¥ B 5O R S R A A G
PENMR FAHUR . X7 — R b R e T i i £ 4
J 6% I LR AR LR AE , [ B T 3
i 5 1) 5 A HE AT L30T 21 Ak B OGS SR 1
KREREY,
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0.6
0.5+ I

0.4 r

0.3 0, : 34.24 SOM

b 53¢ Spectral reflectance

0a === CaCO, : 47.15 SOM : 2.23
Y A CaCo, : 60.07 SOM : 8.80
0.1 — CaCo, : 56.79 SOM : 2.33
0 L . L ) .
355 605 855 1105 1355 1605 1855 2105 2355

¥ Wavelength (nm)
Bl FEFEAR RSG5 i 4R
( CaCO,FISOM B LT : g kg™ )

Fig. 1 Soil reflection spectral curves of some soil samples

08 r
0.6 +

0.4

380 780 1180 1580 1980 2380

0.4 +
-0.6

¢ Wavelength (nm)

b CaCO,. SOMG LIS KA A A 2 R %

Note: a and b stand for correlation coefficients of spectral

1% Z % Correlation coefficients

W oa.

reflectance and CaCOj; and correlation coefficients of spectral

reflectance and SOM, respectively

K2 CaCO;. SOM5JGiE I 3 A0 5 R EL

Fig. 2 Correlation coefficients of spectral reflectance vs CaCO;

and SOM

2.3 EFARIKERHAEHIREEMREHE

AT B HLE B 124 FF S VR A AR, H
RIONFEMAE N I UESE 5 28 I IE J5 v R ] Full
Cross—Validation, fiBR*XTF0.5. RPDK T 1.4/}
Ao BRE FE B0, RPDR 2. 50 36 W A% AU 5 Ak 5 2%
Rt

AN ) 5 35 ) AS (] i B 2 559 238 i 2 57 1) )
— bR A AT A SRR SR
e AT 2 R B TN [ U B S S M i R A A S ) A

SRR B RO VAT g, BT - S T e
B I B o AR IR 5T Ry AR IO AR 38 B 1) B U O 7
BindE, 2% T A MERMEMSE . Volkan Bilgili
2 LS URIF G A R I A 5 A0 B A SR R T L
VLT AN P B HE (350 ~2 500 nm ), PR 1)
ER 355 ~ 2 495 nmPf BHAC R A B sUE, 1
KA T AL Z — 5 F T B R A 7R T 21 Ah I B
A B A IR SCRRAE, PR BERET81 ~ 2 495 nmk
B BB A5 B £ Z — 3 Ben-Dor il
Banin "' A FH T B R 45 A A ) e e U0 B R 2
W WORAE B B, B A BRI S — i 2 3 T
A A] UL -3 21 A0 B 5 Ot i ik B B A T 1 S
R, H AL ERE3SS ~ 780 nmU% B AR B A
FEAEEZ —; ShepherdfMWalsh 7' HFFE £,
350 ~ 380 nmA12 460 ~ 2 500 nm i B (115 M b 4%
i, PRIA B 5 LB 5 19381 ~ 2 459
nm i B OGS SO AR M B R 2 —; BT IR
- 5] UL — 3T £1 A1 T B S R 5 e R B e R G
KR, BBESETHCREE BRI 393 nm,
1418 nm., 1475 nm. 2 186 nm. 2 195 nm. 2 314
nmPh K2 365 nm % VE R U B, BTk R
355 ~2 495 nm. 355~ 780 nm. 781 ~2 495 nm,
381 ~2 459 nmPh S 74U, B A S AN B 4R, 4
oD TN E by 7 s i eSSV TS i e 7S
M2

MR R 2T LB, AR SFh B 5 0l i A 4l 42
AR RN RE R K, HT355~2 495 nm,
781 ~2 495 nm. 381 ~2 459 nmifl B 2 7 A5
B (R7E0.70L4 L, RPD > 1.80) ;5 ifiFlfH7
AR Bt i i /> 3 (1 7 ek 2 7 AR AR
JE A LA A8 TR ARG B AF (R > 0.70)
AR AR E M 25, HAR ST R VT K T #E AR
FIFH355 ~ 780 nmi Bt 57 IR AU AR e 22, T
F381 ~2 459 nmiE Bt 7 MM RIRSCR e, Hod
B 28 SUBHIE DL K AS B AR K T0.85, RPD A
2.66.
2.4 EFAELIES X ER HE

SRR A [] AL By 2 AR RS BE (R, AR
WFE 3T Ze it Savitzky—Golay F-H 19381 ~ 2 459 nm
B BOEIE T # (Reflectance, R) , 20l —
Brissr (FD) . ZICHURKIE (MSC) . #riEH
—A4k (SNV) | X9 EI% (1/log R) . FIEAYXT
% (log 1/R) “FHUALI, 2546 M e/ — el )5 J7 vk
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Table 2 Calibration, cross validation and prediction based on different data sets
. A & XLHIE g
HHHCR
Calibration Cross validation Prediction
AR AL ¥y iRz ¥y iR ¥ior iRz
Spectroscopy N ) N
RMSE R RMSE R RMSE R RPD
Data sets Number of PC » » »
(gkg) (gkg) (gke™)
355 ~2495 nm 8 4.26 0.92 5.29 0.88 7.47 0.33 2.43
355 ~780 nm 5 6.78 0.79 7.38 0.76 13.80 0.42 1.32
781 ~2 495 nm 7 4.51 0.91 5.56 0.86 9.92 0.70 1.83
381 ~2 459 nm 8 4.29 0.92 5.21 0.88 6.84 0.86 2.66
A 5 7.23 0.76 7.74 0.73 8.17 0.80 2.22

e AMRFE1393, 1418, 1475, 2186, 2195, 2314, 2365 nm 7MHURITEL Note: A stands for 7 sensitive spectral wave

R3 FRMALBHZRGER. XXWIE. HEEARE

Table 3 Calibration, cross validation and prediction using different pre—processing methods

A A U s
TitAk 2
Calibration Cross validation Prediction
WAL Bior iRz ¥or iRz Yoy iRz
Pre-processing RMSE R RMSE R RMSE R? RPD
Number of PC . . .
(gke™) (gke™) (gke™)
R 8 4.29 0.92 5.21 0.88 6.84 0.86 2.66
MSC 7 5.06 0.88 6.09 0.84 7.04 0.85 2.58
FD 4 4.79 0.90 6.16 0.83 13.62 0.44 1.33
SNV 8 4.87 0.89 6.05 0.84 7.01 0.85 2.59
log ( 1/R) 10 4.05 0.93 5.22 0.38 6.55 0.87 2.77
1/log R 9 4.23 0.92 5.29 0.38 7.13 0.85 2.55

fE: R, MSC. FD. SNV 1/R. log RZPHAER R R EHZITTHOAIE . —Brior . fniE—4b . B, X 82 ik 2

Note: R, MSC, FD, SNV, 1/R and log R stand for reflectance and its pre-processing methods “multiplicative signal correction, first

derivative, standard normal variate, reciprocal and logarithm”

Op ST AR, ZEIRANE IR .

3T LLEH, BRFDAN, o4 5h 4k 21 )5
P BRI ROR BT, A L 28 LI UE A B
R* > 0.83, RPD > 2.50; M4 LI EWiALFE T,
log ( 1/R) TAbHR PRI S5 A4, A . A8 IR
WE . AR 4351°50.93, 0.88. 0.87, fiRPD N
2.77, RMSE#/N, T4 ~6.6 g kg™, FEANEE
U o B EG 615 B AR RA S RS, RS BEARL T
MSC. FD. SNV K 1/log RFANBE T, ALK T
log (1/R) ik,
2.5 ETFAREVEFAEREMGE

T4t Savitzky—Golay FiF Y381 ~ 2 459 nm

, respectively

W BE G B R AR 42 LA Jelog (1/R) AL BRI
e s = e A = I S % CI T S DS E S ve S
M (0] T = b 9k 0 T U SRR TR A A A A0 A g
S BN 3 mIT . F L5 P TE Unscrambler
9. 78 AT . Z 0B RIHAESPSS 205K h
AT, BALER. ETlog (1/R) TAHER
6% B 5 AR RS A B AEAT A SC b, R
MR (r > 0.6) BY1 812 nm. 1 826 nm,
2 141 nm. 2245 nm. 2282 nm. 2 402 nm. 2 424
nmPA M2 452 nmZFIR B, FIH L I0E A BE J7 ik
SR (GE A PEKCOE 0,001 M FIER SR )
Y=-12.313-5 535.931X, 4,,,+5 258.436X, .5, (1)
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Table 4 Calibration, cross validation and prediction using different regression methods
‘ e 2 Ui fiige
Bl 75 ¥
Calibration Cross Validation Prediction
AR A ¥ iR ¥y iR Bygr iRz
Regression N N )
RMSE R RMSE R RMSE R RPD
method Number of PC . o -1
(gkeg™) (gkg) (gkg')
PLSR 10 4.05 0.93 5.22 0.88 6.55 0.87 2.77
PCR 6 5.85 0.85 6.41 0.82 7.85 0.81 2.31
SMLR 8.40 0.68 10.46 0.67 1.74

H: PLSR. PCR. SMLRZHMC R/ —Fma . FmamE, Zig £k m T Note: PLSR, PCR and SMLR stand for

partial least squares regression, principal component regression and stepwise multiple linear regression, respectively

Ao, YRR BRI S & AN X gl
X a5 MBI R2 141 nm. 2 245 nmAb Y £ HEEE
FAT

LR EATR . RIEEBERTLUE
e ZRPEE R HBR A T0.68 ~ 0.93 2 1],
RMSE# /N, /- T4.05~8.40 g kg ' Z[8], EHLL
Ry, HpPLSRIRME, PCREWK; X FEX
KAERMSE, PLSRIETPCR, T ZiozdmiH—
PR 03 KR AT IR IE , PR UL e b S iR AT
ZEE s = A EUE R AR B RMSER /N, Al
R*F0.67 ~0.87, HRIHEY, JRHEPLSRY
P, HRPD > 2.5, WERM. ZE&TIFMEr
A%, PLSR. PCRFISMLR 7t | Al 4
Wchy, Ko PLSRT RN, HRMSEN T
4.05~6.55 g kg 'ZIH], RT0.87~0.93Z[; It
Gh, SMLRALH AN B Be sz 1 AR, Jf ik 5
TR R

3 i ®

AN]SR HY + 8 4 Ja PR AR AR A FE R U I 1) 22 5
5 H A e YRR, SRk R
LB & /D, MRS & KL, RET£Z L
e ADGE th & RBOBHARL, (HRGIE M2k 5
2. TR LR TR A R B
FRES S A 2 W R, 762 340 nmih HA HH 811
WSR3 T 2 B I 8% 45 Al M xof - 198135
FSHF R R AE

Volkan Bilgili% IR, ARk
5 X S A BRI 5 I 2L A Bl 890 nm

2 350 nm 12 360 nmEA B E IR ; WA
PR T IR ES B R 51 393 nm. 1 418 nm.
1 475 nm. 2 186 nm. 2 195 nm. 2 314 nmlI X
2 365 nm TP BAHCHEESR (r > 0.6) o HiX
S 7 B A AN 2 i TR 1) AR AR R SO B . TR IR R
B, BlE BB A & G N, R LR AT Wik
ZLAMB B RO IS SRR A AN R, XS
Ben-DorﬂéﬂBanin[n] HIBTFFE G5 AL P, FEIT
2T A1 DS54 v A v R O X

Ben—Dorﬂ]Banin[lﬂﬁﬁﬁ:fu@ﬁﬂ:F:%\ 2k
5 DX P e TR G o R, ACRE A Y U B
1 647.3 nmAl1 482.5 nm; M AWFIE #EAT IR LR
T - M R 5 P i R BT FH A 022 141 nm Al
2 245 nm., " HBEFHMIEBIHA -, RIA[EZEHR
TR —JE R SOGIE E S R R ©F
WF5E 2B, Bl ase FH 21 m] IR 76 R oA Ay B3 e I 85 114 17
T To sk e L SRR A, 7EA
— 6 - B M 5O S 2R 2 R A A L AN
WA TG G0 T, BE T2 50 AR [A] A AT Ay il B s
b T R B e

BT U L R B AR SR AT, AR Y
D7 R 1R 25 /N T 28 LB IE Y Jr iR 2%, 1 28 X IE
B MR 22 /N AR IR 2 . BFRTK T2
NEER?, F3Ah, BT 7A SR B ROE 4R
MSCHISNV il &b HEHE 37 (AL LAL 58 RTER® K
TAEFR o MG B TR [A) 6 1% A 4 45 10 &5
AIJ0, FIFH381 ~2 459 nmil Be g 48 19 d A5 0 R
355 ~2 495 nm, A] AR R 2 0k B AH
b 380 T A7 At PR 2R BR 43 5 e ) AR BRRT R
PEs MAIFH781 ~ 2 495 nm il BB 4 1Y @A R
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Ik F381 ~2 459 nmPE B, Al RE EZAFFE M 7 Y
JERPR] s — Rl R 5 Xof T 't i i S 38 1) 5 i o 30 2141
X 572 B0 HoAh oy AL 0, R RIS L0 ah ik B
— R, BRIR G AR W] ULk B T S
R, EAR A 2 Rk R 4y R R RT A E ORS B
381 ~ 780 nmik B 4E A BIHURAR T781 ~ 2 495
nmil B, JE PR AT RE S 0T U I B R I R A7 i R
i A AR B R AR AR T LA B O s I
TR B PLSRAEA T, R T 5 A (a3 i
BT AL BB FR A5 15 B nT BEAS K& LA K RT e A7 A i
PEIMEFEE, REE R E R 2,

b A B 5T P OAS ] AL B O R SOCR T, —
W B3 43 FDAE 36 FH A0 SRk i Ak B 07 vk v e B 22, H
b T Ah B IE RO A LA, Holog (1/R ) Tiikb
BRI, HUR 5L T R R 63 I S R R A AL
ifiiBen-DorfIBanin '’ XF A% T8 . 2k T R 4bIX
- AR R AT IR T R, 45 A W 7R S 1AL By ik
L B TR AR OGIE SR R BRI ROR R 4F
X 2 W - A B S M S U7 R [ AR A XA
S8 P I B A R A By A 2

M R BT VL RO R, A5k 3
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Estimation of CaCQO, Content in Coastal Soil of North Jiangsu with
Reflectance Spectroscopy

HONG Changqiao ZHENG Guanghui’ CHEN Changchun
( School of Geography and Remote Sensing, Nanjing University of Information Science & Technology, Nanjing 210044, China )

Abstract [ Objective] Rapid and accurate measurement of soil properties is fundamental to modern
precision agriculture. CaCOj; is a major component of the carbonate in soil and has some important effects
on a series of physical, chemical and biological properties of soil, such as soil pH, characteristics of soil
colloids, soil nutrition and soil heavy metals absorption capacity. The traditional method for measuring
soil CaCOj; content is mainly based on chemical analysis, which is often rather costly, time-consuming
and destructive. Therefore, the method is far from efficient to meet the requirement of modern precision
agriculture. The technology of soil reflection spectroscopy can be used to make up the shortages of the
traditional method, and provide a new approach for the study of pedology. This paper is oriented to explore
feasibility of using visible-near infrared reflection spectra to estimate CaCO; content in coastal soil in North
Jiangsu, to evaluate impacts of reflection spectra data sets, pre-processing methods on accuracy of the
estimation of CaCOj; content in coastal soil and to compare different modeling methods on estimating CaCO;
content in coastal soil. [Method] A total of 142 coastal soil samples were collected from North Jiangsu and
analyzed for soil spectra with a portable FieldSpec 3. Soil properties of the soil samples were also determined
with chemical methods and characterized, and the characteristics of visible-near infrared reflection spectra
of the CaCOj; in the soil were analyzed. On such a basis, reflection spectra data sets of various spectral bands

(e.g. seven sensitive bands, 355 ~2 495 nm, 355~780 nm, 781 ~2 495 nm and 381 ~2 459 nm ) ,

reflectance (R ) and its pre-processing methods (e.g. multiplicative signal correction ( MSC ) , first
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derivative (FD ) , standard normal variate (SNV ) , log (1/R) and 1/log R) , and three regressions
methods (e.g. partial least squares regression method ( PLSR ) , principal component regression method
(PCR ) and multiple stepwise linear regression method ( SMLR ) ) were selected to perform modeling
analysis. In addition, coefficient of determination (R?*) , root mean square error ( RMSR ) and relative
percent deviation ( RPD ) were used to evaluate accuracy of the models. [Result] Results shows that the
coastal soil is quite low in soil organic matter (SOM ) , but very high in CaCO; content; that reflectance
of the soil in visible-near infrared bands is positively related to soil CaCO; content. Moreover, the response
of soil spectral reflectance to change of soil CaCO; content is stronger in near infrared bands than in visible
bands. The estimation ( R* = 0.86, RMSE = 6.48, RPD =2.66) using the model based on spectral reflectance
data sets with bands from 381 nm to 2 459 nm is higher in accuracy than those using the other four data sets;
the estimations using the pre-processing methods, R, log (1/R) , 1/log R, MSC and SNV are good ( 0.85
< R’ < 0.87, 6.55 < RMSE <7.13, 2.55 < RPD < 2.77) ; and the estimation using the model based
on SMLR has R being 0.67, while the estimations using the model based on PLSR and PCR are better than
the former (R*> = 0.81) . [Conclusion] It could be concluded that it is feasible to use visible-near infrared
reflection spectra in estimating CaCO; content in the coastal soil of North Jiangsu; what kind of reflection
spectral data sets, pre-processing methods, and regression methods should be used has a certain impact on
precision of the estimation of CaCOj; content in the soil; and the application of the technology of soil reflection
spectroscopy will have a bright prospect in determining properties of coastal soil.

Key words CaCO;; Soil organic matter; Reflection spectroscopy; Coastal soil
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