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R A e P | e 280 R4 o DU 5k BT 9
U IR A X IR B R R R
SR REDS IR SR P RS SR RE M, B 5 22 18] 1 B s R
S0m ZiA7 , RAERE R 0 ~20 em, B4 HREF A
2 kg Zidy, 3R 191 A, Hopil g 5L 112 4, fn
S8 AN FRIEL 21 4, EHE RO OKAR £, KR
WE KR, RO RS, B2 R/ B
TN 5% B2 AR R A WIS L T SC 8 & A AR
KT KT IS BRE & 2 BFBs 3 2 mm 3%, T 46 4%
BB AR
1.2 RSN

S RE R AR ML T B HEAT S R U E
AUMER Y 191 A LRER A b SR L2 1, 3k
1AL LU, R ) R 1 5 4 45 Al 3 TR A K, ek
3% F) 10.55 g kg ™', M B /MEILHR 0. 84 ¢ kg ™', 2
BEREAR SR (bR 2 0 1. 69,78 5 R KA H) 62. 00%
LA B b7 22 A S 22 B0, A5 R A 1
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Table 1 Statistic characteristics of soil salt contents (g kg™")

HURE 5 T i B Ty IEFN ] R/ME P 1fiE 22 T

Location Sample number Mean Maximum Minimum SD VC (%)
L 1E Wensu 112 2.21 5.46 0.90 1.04 47.00
F1H Hetian 58 5.19 10. 55 1. 04 2.51 48. 00
FH3{ Baicheng 21 2.18 3.85 0. 84 0. 86 40. 00
T A BEdh Total samples 191 3.12 10. 55 0. 84 2.13 68. 00
FEARLFEAC Calibration 141 2.73 10. 55 0.90 1. 69 62. 00
M AEAS Predication 50 4.19 10. 21 0. 84 2.78 66. 00
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KA E ASD Al 1Y FieldSpec Pro FR At i
ACGHEAT A, PG O 350 ~2 500 nm, )
P& HE R AE 350 ~1 000 nm 5§ 3 nm, 7£ 1 000 ~
2 500 nm 2y 10 nm, 6% & AE— > BB 45 DG IR &%
PERIE 2 N EAT . JC IR &8 S0 W iy pd R T,
PR SRR R T 70 em R SBEAE 230 RCE AR AR
10 em € 1.5 cm | AR 4 M8 U A9 15 SR 1LY, T &L
FOK e i W) o A% A IR Sk A T R AR R
e FL FJ7 15 em Ak SRAT 25U M 4k RSk 2
Z A HEOERER XN B AR 6.7 em (R, /N T 45 57
I AR 3R T AP IR 4R Sk R WA 1 0 B SR S
ek . MIXZ AT Se #E AT AR IE . B AR R 4R
10 Z0 ik, S8R V- 249 )5 15 21 3% b R 1 52 B S S
JeiEEUE .
1.4 SEif#iE a0 18 R RIS IR BX

BEAS T AE Y O 35 M 2R 25 B M 7R RO i R s
B 350 ~399 nm £l 2 401 ~2 500 nm, ¥ H/pi %
Mg of - 998 01 i R AT DB 25 M L B R e 4 —
B 4 73 A 3R % 25 8 2 R Ak B

SRS FBRAL BT, 8 U A0 R LA A g i
FRAE < W e g 20T AR ( Total area of absorption peaks,
TAAP) Bz KW W IR BE ( Maximum absorption depth,
MAD) . 2 3 — 4k B K W VR J& ( Area normalized
maximum absorption depth, ANMAD) ,
1.5 EHaokikiEHmE

R AH SC 1 3 H 4 2R, e FRE 2h 5 B KR Y 673
nm 755 nm B H % 2L 8 FBRIH — 165 8 ( Nor-
malized index of continuum removal, NI, ) \7E2E 50 X
[%: 2% {8 48 %% ( Difference index of continuum removal,
DI, ) i 225t F B H H 78 %0 ( Ratio index of continu-
um removal , Rl ) o % #f % 22 58 £ Bk — By 50 19
658 nm 678 nm I Bl H S 5 R — B oo 4 —
145 % ( Normalized index of first derivative of continu-
um removal , NI, .. ) (i ZESE 25 bR — i i 73 22 (H 45 4L
( Difference index of first derivative of continuum re-
moval, D, ) (2558 25 B — B i 23 HE A8 48 % ( Ra-
tio index of first derivative of continuum removal,
Rlype) o BAETHREAXIT

R,ss — Rys

NI., = —— = (1)
o Ry + Ross
DI, = Ryss — Ry (2)
R
RI, = R755 (3)

673

FR678 - FRbSS

NIFD,, = ——W—M———— 4
o FRy + FRg;, (4)
DIpper = FRgy — FRey (5)
FR 4
RI, . = 6
FDCR FR,., (6)

A, R 5 R 5378 673 nm 755 nm i B 1Y % Z2 40
EBEMH, FR . FR 37~ 658 nm 678 nm I B 1Y
LR GER IR B — B o
1.6 REMEEBEITM

A J7 125 R A d5e /) 3 [l U7 ( Partial least
squares regression, PLSR) Fll—Jugk ¥4 o] 159, 455 K
R LAE 48 5 ok PFAN, B AR 40 5 2 88 e 5 R R
R’ A XAEHeE B R, U pe 2 R R, A
X743 8 1% 22 ( Relative percent deviation, RPD) | 3 Jy
M 1% 22 (Root mean square error, RMSE) , ¥ 7 fR 1= 22
O R BRI J7 AR 1R 2% ( Root mean square error of cali-
bration, RMSE . ) 32 LB UE ) /7 R i% 22 ( Root mean
square error of cross-validation, RMSE,, ) . T il 35 Jy
% 2= ( Root mean square error of predication, RM-
SE,) o HEAIMS, BEHLIESE 141 DA T 228, R
AR 50 AFEA T HUMAL AL

Bk, HTE A, 24 1.5 <RPD <2 iy & 1]
FRAY ELRE XA g % e I R R AT ORI A T, 2
2.0 <RPD <2.5 i) 3R B A AU B AT B 4F 7Y 5E i FL
AEJ), 2 2.5 <RPD <3. 0 A8 H AT IR 4 7Y 7000 B
71,24 RPD > 3. 0 55 R HAT W 4 g T i 1

2 45 R

2.1 AESHETENSRILTHMESHT

P 1 g AN TR] 5 R 5 - FF A S S D' i ity 4 i 2
GrRBRmi g, B TA wl g, A R AR R
SPEiE h 4 S B A Wl B 2% e, R A5 it A
1 420 nm .1 940 nm .2 340 nm {F B AL A B B9 W K
AL, JEL W SR B 5 e i T AR R DR/ B A R R ]
HREH—EMA . WEEPRIRNRE 1 400 ~
2 400 nm P B A, O BeA H R B A IR R
IR 38 14 580356 9 HE B LA L {EL7E 400 ~ 820 nm P BL, KR
BN 573 g kg LR AL, AR B R S A Y
e I 52 B3k 9 HE A

J5U ik B A6 2k 20 i 2 g L BRAb PRSI
IB, — 265 3o J5Uif F 5 AR xS B ) 1k 355 WA Ao
TEAT B R, W LA o % 2k 42 25 B il 4k Bt R 4%
Wk, A 480 nm 670 nm 745 nm 820 ~ 1 350
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BEAb 1 % 25 8 X BR (B MK X Sl 0.983,0. 988 ,0. 990,
0.995.0.999, IeAh, BARFEE & $h 284k, E L858

nm I B, 3% S48 5 R AE K & R AN 2 B
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DUJ 52 3038 14 A HE B R A i AR At A I B G BH
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Reflectances ( A) and continuum removal curves (B) of soils different in salt content

BRI TR s ARAT ] A (i
JIT A7 8 — AR AN IR 24 AR 670 nm P BEAb , IF 3
AEB LRI G, MIE 2B /A1, 7E 710 ~ 780 nm
We Bt , B & $h B BB, 32 22 4 2 BR (R A8 K, Wi
PR MCTR JEE 7 /), BE A i 2k £ 745 nm Kb 3K 5 45 /)N
(B, AN [ 35 b ik A LA 3k o o e AR AE s Ak 1) 34 5
SR BREAK R M 0.999.0.998.0.997 0. 996 .0. 995,
[F Bf, 7 3 B, W AT rb 0 R TR 5 6 A 2 T
BB iR A AE 745 nm 4k
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€ 0992} =
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£ g
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& 09841 &
K K
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%’ﬁ 573gkg’ = = = 898 gkg" }{;E 573gkgt  ceeeee 898 g kg™
& e | (), kg E 10.55 gkg™!
0.976 —— 1053 eke, . - 0.994 A
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Fig. 2 Continuum-removal curves of soils different in salt content in 640 ~700 nm (A) and 710 ~780 nm (B) bands

2.2 TEABESTAEHBHEXIES T

Kl 3 N 8t s sE 5 — B or 5 IR i
MR SCPE . i P 3 ml, e R B LS
FBRBAEAE 400 ~517 nm 593 ~708 nm 821 ~ 1 424
nm.2 192 ~2 223 nm,2 249 ~2 265 nm,2 297 ~
2 372 nm P B 8 GG, Hidr 400 ~ 452 nm 640 ~
700 nm 890 ~ 959 nm 1 043 ~1 253 nm,1 385 ~

1 415 nm .2 308 ~2 365 nm i Bt i AR 6 P ik 1 B 3%
IR de R SR AR 7 T 673 nm, A K R KR
-0.73 3% 55 Shil " B ST AE R IEA M Ao FE 518
~592 nm 709 ~ 820 nm,1 425 ~2 191 nm .2 224 ~
2 248 nm 2 266 ~2 296 nm.2 373 ~2 400 nm i B
EIEAX, Hih,564 ~ 583 nm . 710 ~ 780 nm 1 443
~1725 nm,1 737 ~1 813 nm,1 883 ~1 929 nm,
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2 028 ~2 178 nm P Bt 1Y A G IA A 8 2K | K
IEAH AL T 755 nm  AHIC R BN 0.48 ., WA i
2, 1F 593 ~708 nm 709 ~ 780 nm XIS A
— AN R L TE A G R T U A OC R B0 I B
AHAB I B 1 e, L IE 67 RH OGP o 1 00 Uk B B AL T
XA BB N, Hod,640 ~700 nm 710 ~ 780
nm (A OGP B A B 25K BRI X 1 Hh i i
Ak AE B g, I, 640 ~ 700 nm 710 ~ 780 nm
HEIEERENESS LRBUR R, x5 2.1 %
ANTF] S i R DGIE AR S T S R e WA

0.6 I
= b
15} H
5 04
&Q:) .
g - :*pmn
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Fig. 3 Correlation curves of soil salt content with continuum-re-
moval reflectance ( CR), and continuum-removal first derivative

reflectance (FDCR) (n = 191)

WniE 3 s Lk R BR & — B s A Bl L 5
R B RO SR A AR O B % A SR B B 2 A
25 AESORHIE], G = R, H — S8 B i AH K 1S
F 7 WY R U A Ak PR AT LR — SE RGN Y £
BRI, WA AR E, & —Br L #i)s, &
SR DB B AR PR A B 1 i, A R o3 U BEAH
XTSRRI , A S I A1 2 23k, B

AT W B AS 400 ~2 400 nm 3% B 5, A8 ¥ 5
SO N S = T A I N N S I S
1,400 ~ 1 440 nm P Br i AH OC M B W2 LT
1 440 ~2 400 nm J% B ,400 ~ 1 440 nm 385 [ 35 W 5
FK P BOBGEE £ T 1 440 ~2 400 nm (1), H 1t
LI, % 2L 58 2 R — B o3 1 7 3 o USRI B AR AR
I F- 400 ~ 1 440 nm, 7F 400 ~2 400 nm 3 B 3t [,
658 nm % Bz 1 £ AH G M B ik, A OC R B - 0,64,
TEAH G PR B B A % B AL T 678 nm, AH G R A
7 0.61,

LA B AT, % 3 43 8 A SR BIURK Y 1 2k 4
TR BEAL T 673 nm 755 nm % Bt S5 R —
B 80 1 B BURR 8 BE AV T 658 nm T 678 nm P B,
H 1,673 nm 1 658 nm A 1 4%, 755 nm 678 nm
I ARG, Ul B B % R AR A, FOG IS e &
it 184 o s AR i e S T =2 A A HE A R Bk
ZEAEFR B it — D R X A B Btk fs B0
HH A I B v Xk 43 B A SRR B BT AL . T
DL, H I B A ST 04 1 B B A D B T Y PR R
A B RIS R E . B, B8R DL b U A i B gt
7 RE N PR ER A3 TS R A
2.3 tESHENSRHIEEERERIUMES

og e
2.3.1  EE TR 6 48 B S i A Y R 48 A
PR TERE I E NN R & IIBUES 45N
I R 2 B 2 B — B A 4 e B il adt S R A ol i
F6 50, A 7] 6 43 0 1% 48 KT d R T 1 S5O0 3R 2,
M 3R 2 AT LU 3% 20 40 2 B 1 3k 43 Ol 3 i AR Al
AR S AR B O T SR G S R — B B 3R
Ay G 4R BB Y T g LY R R 22 W T i
SLAE K R 1 Fh 43 O 15 i HROR Y 9 A OC 1k 34 3k B AR
3K T 25 52 25 B — B o3 1 3 4 O3 45 4L

R2 TEHSSENEIREEBER(n=141)

Table 2 Inversion models for soil salt content based on salt spectral indexes (n =141)

6 ¥ 5L ey i AR E R TR 7 AR AR 2
Spectral indexes Fitting models R’ RMSE .
Ny Y= —433.06x +3.787 2 0.53" 1.16
Rlcg Y= -216.57x +220. 36 0.51"* 1.20
DIy Y= —218.06x +3.790 1 0.43"" 1.32
Nlgper Y=0.128 9x +2.96 0.06 "~ 1.79
Rlgpcr Y= -0.230 4x +3. 068 7 0.03 1.86
Dlgyepr Y= -3507.7x+2.087 7 0.38"" 1.34

LY - BHEE IR v - 3R 6% TR B Notes: Y-soil salt content,x-value of salt spectral index
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BERIER DIpen  RLppcq 38 B 25 7K SF S, NI K 35
KT U6 B DL Sk e 2 R T At 1 R A A T
S50 2 bk — B Sl A A R X R B R IR O i £ 40
FEBR 28— B ik o3 Ak 38 BCHE U B M K T .
TE T A 43 6 3% 45 OB b DL NI JIr 4 2 ) 45
U P 5 R 80 i = 5 ¥ 05 MR R 22 /N, 4 il ol
0.53 1. 16,

2.3.2 ST WRBURRE S 800 i A A N
BUAR[A] & 2h B + BEFE 640 ~700 nm Fl 710 ~ 780 nm
W B W WOSCRAAE AR B, % 16T 3 P A4 U B Bl 3 £
TS G LB, I T X A BB TAAP,
MAD ,ANMAD [ %0(f , 7Esb 5 fil BAEE T3 & &=
552 B W IR AR 2 B 0L A R R g L
RSB 3, H1 3 3 A, BRI A A5 AL A 56
P4 3k B 4% B K F, {H DL 640 ~ 700 nm % B2 B

) TR AR A 2 0y A 76 B B ZE A F 710 ~ 780 nm
U B W IACRRAIE 2 B0 X 1 A AR 640 ~ 700 nm P B
JITHERE R () P R B AE 0.6 DL b, 4 AR R 25 1
F£1.10 LU, 105 710 ~780 nm 5 Bt Jir @455 40 (1) e 2
RBYLEO0.31 IR, Iy iR 24 1.40 DL | 7E
640 ~700 nm i Bt /) W CREAE S BB rh A [R]85
U P ZR B0 1 O BRI 22 1 25 5O K, AR B AR
M5, LA TAAP S 850 BT s A0 1) e o R B, HL
o7 MR 25 e/ e R B 0.66, 1 5 AR 25X
J1.06, 7E 710 ~780 nm & Bt (1 W W5 R AiF 2 B0
R L ANMAD Jif £ 57 455 8 1) g o R B0 L
TR 22 e/ (B 640 ~ 700 nm P B 455 R AH LY
WA ZE . YU IT A AR R e i R B
FRI% 2%, L 640 ~700 nm J Bf i TAAP i gt 6 78 5k
S ZEN

R3 TEESSENREFHESHER

Table 3 Inversion models for soil salt content based on spectral absorption indexes

ST I i K EEes e TR E AR A T AR R 2
Spectral absorption indexes Fitting models R’ RMSE,,
TAAPG0 - 700mm Y=15.374x+1.931 8 0.66"* 1.06
MAD g0 - 7000m Y =434.4x +1.767 0.61"" 1.10
ANMAD g - 700mm Y =8 635x% -1 006. 8x +30. 777 0.63"* 1.08
TAAP;16 _ 780um Y= -6.742 9x +5.552 7 0.16*" 1.56
MAD15 ~ 7800m Y= -381.86x+5.933 6 0.14"* 1.57
ANMAD; 5 _ 7800 Y =623.19x-9.912 1 0.31%" 1.40

VLY - FHES R x - W AE 280 Notes : Y-soil salt content ,x-absorption characteristic parameters

2.3.3 BT #ESGRBR B — B i B ) ST
F 7Y KT BEEELGEREN T ESE S S E
U ASE 7Y 1) P S8R, AR SO EE R P i T D 4 R G
BB AT TR S, BRI R WK 4.0 H
4 T, TR SR S R G LG bR i R R
— B ik or 5 % SR GE 2 B — B W X L Y I BOAH
GESELEREMZIE, T2 #EEENRE R
B BT R 2 B UE AR 1 TR e R AL 2 O AR R
22, B3] T B A9, ikl 400 ~2 400 nm i B
FEASA ], S ST R R A S U 4R Y U R ALY
FTARIRZE /MR8 0.54 1. 16 F10. 44 1. 32, iE 450
F B % N B CHE A 0. 78 0. 82 F10.70.0. 85, i B 4
PSR BRE AT — S i A B 30 i 1Y) R 4 ot i
WCRF R AR B A R0 Sk, AT i o 0 A5 784 75 58] W 4
W R, 6 R GG S S R AT i S g8 L BR AL PR,

X R M O AR Y (RGN AR e M B
A ORHEAE o L S 50 25 bR ME S 5 K B — i
Oy A RN BRI S G B — B e A AR
[ P R HOR 35 5 MR 22 B T 2 48 5 B, I
UE AR 1 45 SR 1) IE 4 AR B, 10 B 153 Ak 38 A AR B R v
B0 B 1) A S T R A R R R, i AT AR 1
Feoe Ve RO BT R o BLAb, 3 2 50 25 B 1 AS [R)
BUAER AR R AT LT R, LA 400 ~ 2 400 nm i Bt
AR R AR, 640 ~ 700 nm 3 EE AR Hivk, 710 ~
780 nm YRR 2% . (HiE I S 400 ~2 400 nm P
B 640 ~710 nm B 5 40 UE AR I D R 1Y
FARRE, B FH Z A 2RI B, Wk, 3t
B 640 ~ 700 nm Bt A & T L mobig A
BTN A
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R4 FTEEZHSESER 400 ~2400 nm B KB EN PLSR &1

Table 4 PLSR inversion models for soil salt content based on 400 ~2 400 nm bands and sensitive bands

e 1S b L B MG Calibration BIF4E Cross validation
Spectral indexes  Modeling wave bands (nm) R, RMSE,, Rey? RMSE,,
FEES 400 ~2 400 0.54%" 1.16 0.44%° 1.32
Reflectance 640 ~ 700 0.54"" 1.15 0.51** 1.18
710 ~780 0.35%* 1.38 0.27%* 1.48
640 ~ 780 0.53%" 1.16 0.51*° 1.20
L 400 ~2 400 0.78"" 0.82 0.70** 0.85
CR 640 ~ 700 0.75%* 0. 84 0.68** 0. 88
710 ~ 780 0.57%* 1. 14 0.31** 1.43
640 ~ 780 0.63°" 1.08 0.57** 1.14
AT SN 400 ~2 400 0.58"" 1.13 0.29%* 1.67
FD 400 ~ 1 440 0.50"" 1.21 0.35"" 1.45
VeS8 22 I — Y 400 ~2 400 0.82°" 0. 80 0.56"" 1.14
FDCR 400 ~ 1 440 0.55"" 1.15 0.37"" 1.36

2.3.4 ARG H T ARG
Fe b F 48 R ) WO BB 7, AR SCR A ST A
BEREAS S 50 AN T AF AT BT A 5 o Ay 0 A5 7Y 3jF
37 WA XE e (£ 5), &S ATH, BR 710 ~
780 nm i B 1) W WA AIE S BORE R B (S S
{B 2 18] R 35 2 3% 7K F, L 658 nm 678 nm i B %
SEUE R BR— W A A B Npep 55 Ry o #5780 H A
T 5 S IE 22 0] {53k 3 5 3 K7 Ah, HE A e Al
24k B My @ 3 KOS TR, B R S i s g &
[N B e A 7 A B 2 Wl e S T @A i D DIV
BORIMI H, 2 225 BB AL 2 )5, R, RMSE, |
RPD ¥732] 7 o iy ekt o ek, LA3h 2 o ik 46 4
TR SRR I 2 85y A ASS 50 f) 3500 15 7 K 4 L 400 ~
2 400 nm i B 5k 43 0%k BT @ Y PLSR #1AY
A% BF A B R RPD i oA 1,42, J5 & 19 3k
2. 62,

WA AL RPD fH, LL 710 ~ 780 nm i Bt
% 2 58 B AR 400 ~2 400 nm % S5 R — B il
SYECHE Ir # PLSR LB ) RPD 43 %l O 1.55 Al
197, {5 B AR Y I BE KL s 3t Ay )+ 3 3L O 5 B
k. L 640 ~ 780nm ¥ B i 22 4t 2 bR #  Br i
PLSR #27ff) RPD Jy 2. 07 , 3 W] A5 Y G 45 g by T )
- HEE A i, L) 400 ~2 400 nm 1 640 ~ 700 nm
e B 1 252 5 2 B K08 e 18 PLSR B L 1) RPD 4351
2.62 Fi 2. 52, Uy BRI 4 HE£R 43 % H A AR 4P 1Y
FHMEE Sy o (HIX PSR 2 6] (9 R,?  RMSE, \RPD
AEH AT, IR WA W 25 S, I R B ) A A R

S He A ,640 ~700 nm 3 BEAH X T 400 ~2 400 nm %
B s, BoA B b i AR R ah B TAE R D
SR L B PR [N, B TR R B IR
640 ~700 nm % B AT LLECAR 400 ~2 400 nm P B,
FEFTA AL RPD K oRIAE] 3.0 LUk

B O T AR AF SR P A T A R 0 A A 2
LW ERERZ, AL AR 5K+
e, AT, R 2 ROIE 5 2 4 T o — P
TR G ERE S, A LR Ak
AR . X T 2N E 2 &
U AT A T 0 £ R 9 e DL ARG, G LR 6 T
O SA PR Z 0 A 5. OF KRR
B, A ML 1) 77 75 i 0 0 1 M R o R
TR BE LA A T 1T UL B B, S R A9F 9 2 [X) 4 0
R, A B OR [R), BTA5 A5 I A A — R 2
S H K437 F 600 ~ 800 nm 0 A 3CE i
LU R [R] £k 43 7 8 R 190 5 O 3 AR A R AH 6 4 43
BT, 2 BLER 43 o R I 1% 1 3 ) 59 %, HL X £k 43 UK
9% B ok 640 ~700 nm F1 710 ~780 nm JH Bt . AL
AT, A5 ML 5 58 23 09 e O 3 A 1T Dk B AT 8 T Y
FAEM, AUCRER T ERA R KR+, Kot
FARTBLAR, B o 3. 12 ¢ kg™, i A HIL I 75 32
TR TR, MK T 10 g kg™, Wk, & &AM
ORLE ) WIBE R | N e ey ate AN IO Dy X D= W
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Table 5 Predictions of different salt prediction models

e F5 b Y B i £ Prediction
Spectral indexes Modeling wave bands (nm) R, RMSE, RPD
g 400 ~2 400 0.55"" 1.90 1.46
Reflectance 640 ~700 0.51"° 1.95 1.42
710 ~780 0.43* 2.23 1.25
640 ~ 780 0.52** 1.94 1.43
%555 400 ~2 400 0.82"* 1.06 2.62
CR 640 ~700 0.79 " 1. 10 2.52
710 ~780 0.58** 1.79 1.55
640 ~ 780 0.73"* 1.34 2.07
52— [ 4 400 ~2 400 0.64"* 1.88 1.48
FD 400 ~ 1 440 0.46"" 2.16 1.29
VG — B 4y 400 ~2 400 0.69 " 1.41 1.97
FDCR 400 ~ 1 440 0.47"" 2.02 1.37
NIy 673,755 0.50"* 2.09 1.33
Ry 673,755 0.50"" 2.09 1.33
DIy 673,755 0.50"* 2.09 1.33
NTgpcr 658,678 0.11°" 2.85 0.97
Rlpper 658 .678 0.11% 2.91 0.95
Dlyyer 658 678 0.45** 2.07 1.34
TAAPG0 _ 700um 640 ~700 0.49"* 1.98 1.40
MADg - 700mm 640 ~700 0.50"* 1.96 1.42
ANMAD 40 - 700mm 640 ~700 0.33** 2.27 1.22
TAAP, ., _ 750mm 710 ~780 0.03 2.74 1.01
MAD;19 _ 780um 710 ~780 0.02 2.75 1.01
ANMAD 710 ~ 780 0.03 2.75 1.01

710 ~ 780nm

LG O 0 RO B, RS P IRA
W5 Y ),

bHEE R Na® K™ Mg™" | Ca’" 1 Cl™ |
S0,*" .CO;™ \HCO,; \ K T 7 v iy B BH &5+ Wi
WAL A 25 A 1 K 40 0F 5% & 38 5 o LA o — 4
BT T 1 R G T RRAE (A [F] 1 3 4 4 1
LAY O T R A AE AR BRI 22 UL RUAE R A
KM G FEAS 34 4 v 7E B — XY SR 1 T A B
FEME LIBEE S WF o8 X 4, A SR A X T Bk
EEIEmM S, 2 NG sh i T A, 5 — [ g X
B gk 43 0 A RAR AR, HLE A R B AR M
PRI, fh T R 20 2 B 0T ok 1 ik 25 R D, T H
SR T AW EH . LM R BFHEE I
SE 3 AN [R) DX 3 22 ] — XA () 45 2 A 1) 4%

M #h 7 O™ AR R 22 5o RN, R UCRBE Y £
FERL S 7R E B R RS 3 SN TR B X,
AN ) i X2 T8 AR B e o BT DL, R B Lt
AR, e o o 2 S — A R
W B, 72 A BT, il T 30 851k 1+ 4
Z ) ER 535 DI o 1 38 B 1 22 S, R B o R T Y
S A A B AT — S B 97T R

4N 1k, KT 4 5 ER A 6 3 R N A BF
G, RAR e 1) T e S 0T A A R B O i S S
SREEEIE o AW FE b B 45 2R W, Bl A £k A 1
I, e HE SRR B R S, X & Na®
Mg™ " (Cl™ 45 8 FUAT o WA M L M) T 5 1 i
TR K A3, M 5 SR R AR
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4 45 B

TE 400 ~2 400 nm 7 B, TIER G RB RN
oG Z I T B ALEE (A 7E 400 ~ 820 nm Pk
Bt BRardhit hy 5.73 g kg MM RSN, R R
bR R 2 B HE S . TR G R RS i S G
EBRALBS ,7ELL 670 nm Ry Rl 640 ~ 700 nm 3
B, VS5 SRR B B i v IR 5 B 38 9 1 HE 51 R
A, LA 745 nm Syt 710 ~ 780 nm I B0 5 3 58
W HE ) B A, AE 400 ~ 452 nm 640 ~ 700 nm .
890 ~959 nm .1 043 ~1 253 nm 1 385 ~ 1 415 nm,
2308 ~2 365 nm Y B, #hir & i 5 ES G L R AU
AR AR OC, B KM G AL T 673 nm, A G
ZH K -0.73, #£ 564 ~ 583 nm 710 ~ 780 nm .
1443 ~1 725 nm.1 737 ~ 1 813 nm.1 883 ~1 929
nm .2 028 ~2 178 nm % Bt 5 b 3 1 A0 ¢, fie K IE
AHAL T 755 nm , MOCRECH 0. 48, iELi45 KR4
— o AR S XA G PR R BB E AR . R
SR ek g7 F5 bR AL B A AR B S B U Wk
o FEPTA B (A DL 245 2 B 400 ~ 2 400
nm ¢ BOF % 22 58 £ Bk 640 ~ 700 nm i HE A AL (Y
RPD iK% [ 2.5 DL I, 43512 2. 62 F12.52, EA 1R
L T A AR Ax % B RE ). 20 bR AR A5 0
N RS, —EZRAME, Wik, XFAHAEE T
() 7 BE 75 % f 3% 22 48 J5 BR 640 ~ 700 nm 1) PLSR
H5E TR B 2 Ay o il 7K R R o0 1 R A R AR T
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INVERSION OF SOIL SALT CONTENT BASED ON CONTINUUM-REMOVAL METHOD

Peng Jie' Chi Chunming'

Xiang Hongying'

Teng Hongfen®  Shi Zhou®'

(1 College of Plant Science,Tarim University ,Alar , Xinjiang 843300, China)
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Abstract

A total of 191 soil samples were collected from Wensu, Hetian and Baicheng counties for analysis of origi-

nal reflectances, which were then subjected to continuum removal and first derivative of continuum removal for analysis of

hyperspectral absorption characteristics and sensitive bands of salts. On such a basis,a number of hyperspectral inversion

models for quantification of soil salt contents (S,) were established. Results show that there was no obvious relationship
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between soil reflectance and S, in 400 ~2 400 nm bands, and an apparent negative relationship between the data of contin-
uum removal and S, in 640 ~700 nm bands and a positive one in 710 ~780 nm bands. Prediction accuracies of the inver-
sion models were improved significantly after the original reflectances underwent continuum removal. The inversion models
established on spectral indices and spectral absorption features were inferior in stability and prediction accuracy to the
PLSR models based on spectral reflectance in 400 ~2 400 nm bands or sensitive bands after continuum removed ( CR) and
first derivative of continuum removal (FDCR). Among all the models, the inversion models between S, and FDCR were
higher in determination coefficient and lower in root mean square error than the inversion models between S and CR. But
the former was lower than the latter in prediction accuracy. Among all the inversion models, only the ones based on full
spectrum and 640 ~700 nm continuum removal were higher than 2.5 in RPD,reaching 2. 62 and 2. 52, respectively and
moreover, little difference was found between the two in all the other evaluation indices. The PLSR inversion model based
on the continuum-removal data of the 640 ~700 nm bands is the most effective one in predicting S of paddy soils in South-
ern Xinjiang Uygur Autonomous Region of China.

Key words Hyperspectral; Paddy soil; Continuum removal; Salt; Inversion
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