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Fig.3 Correlation coefficient between OLI spectral reflectivity as well as its different transformed results and soil salinity
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Fig.5 Correlation coefficient between ASD spectral reflectivity as well as its different transformed results and soil salinity

ANTRITE AR5 0 6 S8 5 30 0 i R
BESLANTE 0.433 pum,0. 62 pum F10. 68 pum 4b, P,
B X R — gl AR 4, BEBEAR SRR Y 2 AR B
AR 48 B R Y RRAE U B, g T Al SRR TR
LS AT LUE H, ASD H SR A G 19 S S (i S AR
Pl 58 S A OLL 22 (B 3) B TR
KIAHE ST, A OC R B F eIk 0. 80, [R]AE, X A1)
NG| E RS VAR T sk £ NG e N 0K [l =R i
FEFRIRIFER 19 A~ Sk 43 508 6 o 1 A5 A 1)k
i RRRIEE L SR B0 R B W3R 2, th 2 2 mI %, ASD
SR T A 5 398 B h i A AL L OLI
AR A AR S5 Ry . ASD HOR MR OLiE
TS 2 B BB — B sk o3 (1/1g R) "5 (I Be il
A770.433 pm F10.68 wm) ) R* =0.779, H RMSE
=0.203, #HL AR 40 (E 2 HT SCH Y 33 AR A
S TR 19 ASRAE ARSI BR RS . &6
X ASD HCHls X B 18— B ik o3 (1/1g B) "5
KI5 5 Al A R® =0.790 3 ,RMSE =0.214,

*2 ASD HEHHHERR
Tab.2 Soil salinity inversion model of ASD

I EIEpR K> RMSE
B Y = 229.6X, 45 —275. TX, ¢ +29.55 0.465 0.351
B Y =258X, 455 —289. 8X, 4, +28.3 0.431 0.354
le B Y=17. 54Xy 453 - 16.2X, ¢ +9. 6 0.161 0.812
(1/1gB) Y= —1.014Xy 43 +0. 404X, ¢ +2.773 0.409 0.331
1/B Y=0.947X, 43 = 1. 151Xy ¢ +6.071  0.034 0.745
(B)' Y=3.039X, 45 +9.392X, o, +3.664  0.215 0. 561
(JB)'  Y=4 040, 193X, 45t 7 754 244X, o+ 12.405 0,419 0.313
(lg B)'  Y=80.78X, 45 +276.949X, ¢, +6.045 0.619 0.235

(1/1g B)' Y =96.957X, 433 +37.491X, g5 +3.886 0.779 0.203

(1/B)"  Y=232.566X, 45+ 154. 661X, +6.410  0.249 0.591
(B)" Y =939. 573X, 43— 0. 738X, +5.435  0.500 0.295
1/ 1g B)"” Y =3563.708X, 45+8558. 546X, 7+3.886  0.389 0.452

@D X 433 FARPK N 0. 433 wm LAY ASD SEE{Y; R HPE R
$; RMSE ¥ Jiiis .



92 H + % B & R 2018 4F
45 sE Il K IE S5 I OLL $21% 3 £h 4 & Bk
401 1~ 0.577 8x-5.816 6

RE=0.7903 RMSE=0214

Sl 2R S/ (e kg )
-8

10
5 L ]
-~
1] 10 20 30 40 50 60
ASDIACHE G AU 2k 40 (g ke ")
6 FSTNELHEIIE ASD EXRFENIETNEE S 1E

Fig. 6 Verification for soil salinity values of ASD

resampling predicted by field measured

3.3 HRERERBERE

D B i AR ) D FEE S Bl 1 5 2 18] ) 467
e, R ASD FURMEE LI il 5 OLL #212061%
FEERER M ELZ 0] A SCIBE e , S nr 1 2 (] B 5%
Sl

y =0.906 8 x +2.1138 (4)

X o O OLL RO A S A9 ER 70 (HL, e/kes v M
ASD BRFOLIHAG A /M, o/ ke

7 7kt ASD HORAEARL S OLL AR R i i)
SNIE: D PSS
;‘bél

70

¥=0.906 8x+2.113 8 -
R2=08229 RMSE=0218 o

10 20 30 40 50 60 70
OLETR R £ 231/ (g-ke™)

7 ASD ERHEES OLI AN S EEXER
Fig.7 Relationship between soil salinity values predicted

by ASD resampling model and OLI model

W2 1 OLL ARSI 3 5 iR (VB) fl A
TR A A AS(4) 15 BIRIE R IR, 42 E

RN 8 BN
60 .
oS0t y=08498r+36208
= R*=07776 RMSE =028
=40 .
I L]
T L]
=30 .
iy . ] rCl
=20 SN
210
v L]
4 ]
0 10 20 30 40 50 60

B2 IE TS OL ISR 1l A5 4 {i /(g kg ™)
E 8 MRIEfF OLI # &L Fn ASD il HE & = B
Fig.8 Scatterplot of soil salinity values predicted by corrected

OLI image spectral and measured by ASD

FHUR R AT T B EE (045, ML 0. 28 45 5
0.777 6, RMSE =0. 281, &I 20K 1 A4 R4 5 K
D60 R 45 P 0 S 13 KB AR IORG

4 %

Khan 252 1F 5% % P Landsat ETM $24% ) vp 41
B (0.62 ~0.68 wm) S [ X AN /] 4- 4 46 73 2
B LA EURR 38 FH A 5 1645 0 1 32 S ARk B
HHIEAR—F, A5 FIH landsat8 OLI 524408
T ASD HERFEGIEEE , R T 2708 48 B I I
P ST IR WU AR Y JF S TR S S 1 X
OGBS IE . BB LITE58:

1) OLI 5245615 - 58 3 $h i Al R R () e e &R
BOCR? ) 38 K , 38 33 B S 3 24 05 AR 80y
BRI y = 226. 15 x40 — 208. 74 x, 4 + 10. 33
(EAEUBELH A7 0.49 pum F10. 68 wm) , FEHIAG 36
FEAIA R* =0.67 ,RMSE =0. 180,

2) 2 ASD HRFF G ) B3R A LR Ol
itk S ot 238 X0 B8R 8 8 — B T o T 7 A Y hy e £
FEFIA ¥ =96. 957 xy 4y +37. 491 x,  +3. 886 (FfE:
P BEALA 4 0.433 um H10.68 pm)  KGEEREA ) R
=0.790 3 ,RMSE =0.214,

3) 24 ASD TR A A 3 ER 43 S0 IO T Al e AL
1EJ5 9 OLL 4% -4 Eh e A 5 AR 4550 R 15 5]
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I ASD S AL I B S A BT R A L
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FE R AL i SR I AR B 5 SR TR
[ ROEE G L%, - oh p A 280 T A 4 SR it 1 ik
M2 o (ELK e T M I K I 5 22 03 3 R
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XIS RS 2R R o AR5 i S ) L3 ok
BRI L T R A BB R AR
LA T AR AR S G, OREIR A — E 1Y R
PR o EESCAERE Sk I A SR P Bt e SR 5 o 1 4
FERIARIA TR B8 X $R 20 ST, DAIA 31 X
BRRUEE T 3  £R 1 S MER A I .
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Estimation model of soil salinization based on Landsat8 OLI image spectrum

ZHANG Yali'? | Tashpolat - Teyibai®, Ardak - Kelimu'?”, ZHANG Dong'?, Ilyas - Nuermaimaiti'* , ZHANG Fei'”’
(1. College of Resources and Environment Science, Xinjiang University, Urumgqi 830046, China; 2. Key Laboratory of Oasis
Ecology under Ministry of Education, Xinjiang University, Urumgi 830046, China)

Abstract; The purpose of this paper is to improve the precision of salinity monitoring model with Landsat8 OLI
multi — spectral images in the oasis of arid area. In this paper, the authors chose the Ebinur Lake region as the
study area, and reflectivity of saline soil based on OLI image and spectral reflectivity from resampled ASD data were
measured respectively. According to the findings of the correlation analysis of twelve transforms of soil spectral
reflectance with soil salt content, multiple stepwise regression analysis algorithm was used. Based on the analysis,
the authors chose the most sensitive band ranges to establish a soil salinization monitoring model using the ASD
actual measurement data and corrected OLI image inversion of soil salinity. The results show that the soil salt
content inversion model based on the measured field spectral is satisfying, the first — order of the logarithm of the
reciprocal with the best accuracy and the R* is 0.779. Spectral reflectivity after resampling data performed better
than those monitoring models with OLI spectral data, the coefficient of determination (R”) is raised from 0. 28 to
0.777 6, and the RMSE is 0.281. The authors realized the scale transformation of the soil salt content spectral
inversion model from field measurements of spectral scales to spectral scale of multi — spectral remote sensing, and
the results could provide a theoretical reference for further improvement of the accuracy of quantitative remote
sensing monitoring of soil salt content at the regional scale.

Keywords: hyperspectral ; Landsat8 OLI image; soil salinization; correlation coefficient; multiple stepwise regres-
sion
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