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Relationship Between Saline Concentration and Its
Reflectance Spectra for Seashore Saline Soil

LU Xia
(School of Geodesy and Geomatics Engineering , Huaihai Institute of Technology, Lianyungang, Jiangsu 222005, China)

Abstract: Saline concentration and corresponding indoor hyperspectral reflectance spectra for seashore saline
soil samples were taken as research objects. Characteristics of reflectance spectra and the distribution pattern
of soil salinity were analyzed in detail. Accordingly, correlations between soil salinity and its reflectance
spectra and transformation of spectra were discussed deeply. Then, estimation models of soil saline concen-
tration were established by using multivariate stepwise linear regression and curve estimation method. Re-
sults showed that the reflectance spectra ranging from 400 to 900 nm presented a feature of decreasing firstly
and then gradual increasing, while from 600 to 625 nm, the reflectance spectra had a large difference for dif-
ferent soil samples. There existed significant correlation between soil salinity and first derivatives of reflec-
tance spectra and its inverse. The largest correlation coefficient was up to 0. 739. Soil salinity can be best es-
timated by using S function and the R? was 0. 555. The research may provide a new measure for further dis-
cussing the rapid detection of soil salinity at a large scale.

Keywords: saline soil; hyperspectral; saline concentration; reflectance

[2]
b o o
b b
[1-19]
(1]
[3]
b
4 . 1 400,1 900,2 050 2 200 nm,
(4]
b Y o
b b
:2012-02-28 :2012-04-16
: “ ”(10KJB170001)

(1976—), ( ) s s s . E-mail:luxial210@163. com,



187

5
) So0 5 S10 501 6 . 3
o s 1 o 2
514 m, 4 ,
NN N ) S1.S,,8:,S,. 3 . 5
, S50S86,5r 8,8, 4
o , ) 7 s
el Si10S12 5 S13 5 S145 5155 S16 5 S17 6
, 21 , 0—
. Farifteh 20 cm, 2011 4 23
e (PLSR) ) N 1 mm
(ANN) 3 ( N o
) 1.3
, . ) 1.3.1 X3 X LN DDSJ-
. Zhang U7 308A ,
, 1.3.2 3R HFFENF ASD
, FieldSpec HandHeld (350~1 050 nm)
) s 9.5cm, 1.8 cm ,
; 100 c¢m, 45°;
o 18 cm;
1 - o
15 min, 20 min,
1.1 . 10
) , 1.4
N SPSS
o ) ; Excel
2 g/L. ; , ) SPSS
s 14 °C,
930 mm, 2
1.2 2.1
4 W21
1 . 1 s
, . 0.205~17. 289 g/kg. 3.537,
R 4.691, 5.99, s
. 133%.
4 o 1 s ( 3

S]g ’ 518 .



32

188
) . (0,17.61), 4
3.537 g/kg, 4. 691 g/kg, ) .
1
/%
0. 205 17. 289 3.9537 4.691 133 2.05 5.99
, 4 U o .21
o 1 5
S19 9818 9820 9810 9521 ’ Sw ’ ’ 600~625 nm ’ o
S]S 7820 7810 3 ’SZI
0.25
o 3,
’ v SZI =
s
’ SID o 3 &‘r
=
’ 1
, S,
. 15,942 g/ke. S s 0.05 s
400 460 520 580 640 700 760 820 880
R 0.3~6.5 g/kg, 4 /mm
3 ——5, 18 —a-s. 18 S ot -
——8, & —=—5, - ——S, L B T o . =
o SRt 15 =% - TL LT o L S o 2 RS
2.2 2 11—21
21 1—2 o 1
1—10 . 1 2.3
400~900 nm 2.3.1 BHEHIEIHNALAETEENBEFTARFHRIEN
, , X 5T
° 400 nm N ’
450 nm R ; o 21
600~625 nm s 2 6 , 400~900 nm .
U o
Spearman .
2
©
- . .
§ 2 , 400~900 nm
400 460 520 580 640 700 760 820 880
i /mm ?
—o—S, ¥ =88 a8+ —w—81H =8t —0.739;
oS LR -+ 8B oSt H =S, EH -8 LB
—0.599,
1 1—10
2 11—21 , 401,402,417, 418,429,433, 522,600, 601,602,
400 nm , 450 nm 614,615 616 nm,
) 3 600~625 nm 2.3.2 EEZILFEHLEFTHZRETRMNER

, 17 21 s



o : 189

, 0. 826, p 0.000,
o , 2
, 615 nm ,
. 400,401,402, S
416,417,418,429,433,522,600,601,602,614,615, 5
616,763 nm . 401,402,
417,418,429,433,437,454,521,522,550, 600,601, 100 0;16* P 0.158*
602,614,615,616.,697,717,732,738,739,762,767, 101 0. 548" 600 — 0. 440*
771 827 nm ; 402 0.451* 601 —0. 538"
. ; 116 0.455* 602 —0. 477
(Ry )’ 417 0.668** 614 —0.584%
(Ris) 5 1g(Rus) 3 . 418 0.645** 615 —0.739**
3 , 429 0.443* 616 —0.523*
433 0.447* 763 0.434*
’ R 0.359. 101 —0.513* 602 0.483*
102 —0.599%* 614 0.449*
3. 847. 417 —0.579** 615 0.495*
418 —0.542* 616 0.529*
’ 429 —0.444* 697 0.461*
R’ , (SSR) 433 —0.473* 717 0. 448"
(SSE) , 437 —0.439* 732 —0.575**
o , 454 —0.451* 738 0.586%*
, 521 —0.438* 739 0.562%*
615 nm 522 —0.182* 762 —0.465*
Z, Vs 550 —0.461* 767 0.445*
) 4 600 0.491* 771 0.547*
. 601 0.552%* 827 0.453*
4 , S * % 1% ;% 5% r
, 0. 555,
3
R? R? b
(Reor)' s (R’ Yo =12.724—27 896. 2(Rs01)" +3 646.637(Ry5)"  0.424 0.359 3. 847 0.007
lg(Rose) ! Yo =10. 187—12718. 561 (IgR;35)' 0. 260 0. 221 4,243 0.018
4
R? R? P
y=—28420. 5x+11.918 0.263 0.224 4.235 0.018
y=—77.462—9.919Inx 0.323 0. 288 4.057 0. 007
y=—7.525-+0. 003 0. 366 0.333 3.926 0. 004
y=232.410— 1595872+ 2E+008* 0. 406 0. 340 3.906 0. 009
Iny=1In(1. 22E—011) — 3. 147Inx 0.517 0.491 0.861 0. 000
5 Iny=—2.845+0. 001/ 0.555 0.532 0. 826 0. 000




190

32

(D

900 nm
600~625 nm s
(2

; 615 nm
D) 70.7390

R* 0. 555,

Farifteh ['*

b

[1] .
[D]. : ,2010.
[2] . . ,

,2011,17(2) ;456-463.
(3] . . ,

[yl ,2008,12(1):119-127.

(4] . . ,

[Jl.

(5]

[6]

7]

(8]

9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[Jl ,2008,28(3) :624-628.
[yl ,2008,12(4) ;647-654.
™

[D]. : ,2010.

AR ,2009,29(3) :

702-706.

[D]. : ,2008.

L1l
,2010,19(11) :1294-1301.
[D].
,2009.
LJl ,2010,30(12):
3355-3358.

’ ’ ’

0. ,2010,26(1) :256-261.

[Jl. .2010,25(6)
625-629.
, ) . Cu
[JJ.
,2010,25(3) :353-357.
0l »2009,46(5) :932-937.
Farifteh J, Van der Meer F, Atzberger C, et al. Quan-
titative analysis of salt-affected soil reflectance spectra:
A comparison of two adaptive methods ( PLSR and
ANN)[J]. Remote Sensing of Environment, 2007,110
(1):59-78.
Zhang Tinting, Zeng Shenglan, Gao Yu, et al. Using
hyperspectral vegetation indices as a proxy to monitor
soil salinity [ J]. Ecological Indicators, 2011, 11 (6):
1552-1562.
L1l ,
1991,6(1):61-71.
Liu W D, Baret F, Gu X F, et al. Relating soil surface
moisture to reflectance [ J]. Remote Sensing of Envi-

ronment, 2002,81(2):238-246.



