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Spectroscopy and Spectral Analysis
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Fig. 1 Location of research area and

distribution of sampling points
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dex, NDVD ., b #f % 8 %1 (ratio vegetation index, RVI),
221 i 9 45 31 (difference vegetation index, DVD; TVI 5k &
i 220618 B BE b3, b4 THE TS, 1 EVI g & 7E b3,
b4 FI b5 Hefls b PN A KL AN B b6 F b7 THE TR, 43 )
SE b R T — kA 9% 48 0 Cenhanced normalized difference
vegetation index, ENDVI) , 355 % [, {5 A1 #% 75 54 Cenhanced
ratio vegetation index, ERVI) . % 5 %I 2% (5 45 #% 15 $ Cen-
hanced difference vegetation index, EDVID); + 3 £ /> 35 %%
(soil salinity index, SD /&% £ ik i& K 4 1% bl, b2, b3,
ba F1 b5 WEAH HZ 515, THU G A Bl, B2, B3 fl B4
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Table 1 Multispectral indices formula
2K HEA 2
Sk
5 RVI b5/b4 [2]
1)
gt
N o NDVI b5—b4)/(b5+b4) 2
T (b5 b /b3 -
DVI b5 — bd [2]
ERVI (b5+b7)/b4 [2]
s ENDVI (b5+b7—b4)/(b5+b7+bd) [2]
) W 3\ - / 0 D
B 4 A _
EDVI b5+b6—bd [2]
Bl=bl—Blue, _
Sl = /(BIXB3) B3=D3— Red (5]
B2=b2—Green, _
Sl2= /(B2XB3) B3=b3— Red (5]
LRy
R B2=b2—Green,

B3=b3—Red. (5]
B4=hb4 —Near Infrared

SI3= /B2% +B3%+B4?)

B2=0b2—Green,

B3=b3— Red [5]

Sli= ,/(B2%+B3?)
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Table 2 Descriptive statistics analysis of soil salinity

BEE SRR F-Hy /(g kg™ IRAH/ (g« kg™ 1) f/ME/ (g + kg™ PR/ (g« kg™ 1) 55 R A %
AR 36 4.91 22. 20 0 5. 44 L1

w4 24 4. 90 22. 20 0 5.35 1.10

B 42 12 4.92 21. 60 0 5.87 1.19

AT 12 A B TR AR A X b 5 A 2 0 B0 20 0 A7 A . A
AN T3 TP 52 152 0 2 RIS B ) 5 5 A A LI RE T AR
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VPRE . R* MR, UEWIARL B BB e s RMSE /)y, A6 2 1)
REDBER s 2 RPD>2 I, AN MR £ 4F . 1. 4<<RPD<C
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K 6 2 2 SR PR

DX, X, — V)
i=1

R = (D
DX, =X D (Y, — V)
i=1 i=1
Dy —YH?
RMSE = 5[ 2
RpD — Stdev 3
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By gl Bl A NS . PR A KRB R AR
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K, B R LIS AE R EE . TR L
BARM X, ARZMBERK . £ REN B R IAE SSC
B XY 1 R R AR BOR JE T P st . ik 3 AT LU
B FEA B g X, S SSC IR, YERIAE 0~3.3
g e kg IR, ST A XA A M R R AE R AR B R
S BE ARG s TETCAE A K (R X, H SSC 1E 3.7~13. 6
g ke "ML, BT RXKEEESR D AP ER XS, B
I TR 2% DX Y e S8 5 2 A A 8K B T v 9 8 B LA A B
AKX SR E S TERMIX, L SSC &im. KT 20 g -
kg ' 2 XY o MR TR TR R WA RO B R

=3 1TEHRHPEENTH
Table 3 The distribution of SSC

SR IX S A T/ (g kg™ D) SE A TR/ (g kgD S R TS/ (g kgD
1 1.9 2 1.3 3 1.2
4 0 5 3.1 6 1.1
9 3 10 2.3 13 2
o 7 2.2 19 1.2 20 0.6
i 22 3.01 23 2 24 1.4
25 0 27 2.7 28 3.15
29 3.4 30 2.4 31 2.1
32 3.3 34 0.1
7 5.5 8 7 11 10.7
. 2 12.3 14 4.8 15 4.3
BB 16 3.7 18 13.6 33 12. 6
35 9.3 36 3.7
e 21 22.2 26 21.6
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i3 Envib. 1 Y Band manth i+ TVI, EVI #I SI,
H H Ay 5 SSC #EAT M e A4, IR 4 7T LLE 3 ERVI,
ENDVI, EDVI &5 SSC B #H 3¢ M % i . LA ¢ R 5055 ol &
—0.70, —0.70 F1—0.67, 7 0. 01 ZKF | @ FEM K HKE

NDVI, RVI #l DVI, HAHl % 2504 5 & —0.46, —0. 46 Fl
—0.58, 7£ 0. 01 KV FBWFEMI; SI2 55 SSC i AHKE REH
—0.45, 7£ 0. 01 MK F LB EFEF K, SI1 5 SSC AKX R
J3—0.40, ££ 0. 05 Ay /K b B F A, W SI3, Sl4 5 SSC
I AH

x4 ZhiBEHMTERSPEXNE

Table 4 The correlation of Multispectral index and soil salinity

85 EDVI ENDVI ERVI

NDVI DVI

RVI Sl SI2 SI3 SI4

R —0.67"" —0.70**  —0.70*" —0.46" "

—0.58"*

—0.46" " —0.40" —0.45"" 0.16 —0.04

* x o 1 0. 01 K LB FEMS, . 18 0. 05 KV LB EA K

% % . Significantly correlated at the 0. 01 level; x . Significantly correlated at the 0. 05 level
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Fig. 2 The distribution map of soil salinity and enhanced vegetation index
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TEAH M 43 B A SSCE 1 43 A7 1 Sk Atk B, #% ERVI,
ENDVI, EDVI Y SSC 43 5 # 47 [l 3 43 87 #4926 58 7y [ml )9
R, 35 TR H, B 4845 L ERVI, ENDVI, EDVI
N E AR Zou R M R ARIEL, W AR R R4 R® O 0.59,
IEHE R 24 0.75, RMSE % 3. 42, H.ik % ENDVI, EDVI,
ERVI 43l g 37 — M - % S eR 4. — v ok 40 ] 5 A5 2 L
oy A, AT LIS R L ENDVI Sy [ A8 8 i i 8t 0 d fn 4 80 oy

ZURBUBEAL, HAERLAE R® O 0.51, BiESE R fl RMSE
351 0. 61 F1 3. 88; Lh EDVI g [ 75 5 T 44 82 1 5% o 46 2
R R BT, AR RY Ol 0,53, B IESE R® Rl RMSE
GR350k 0. 74 1 3.02; DL ERVI by B (g A5 700, i 45 485 7
R R BB T A B AR R® 43 53] g 0. 60 0 0. 62, TR iE4E R
¥ 0. 92, RMSE 435124 2. 40 F1 2. 48, HA5 00K B #5 AH %
W, BT R K. RMSE 8/hpJEN, FIH ERVI 3HZ B
FTIX SSC iy MM A i, o5 SSC Tty B A RUKE J8 450 .

RS ITEBSSERERER

Table 5 Soil salt content inversion model

o . ‘ AR ‘ B UE S _
R? [EYE Wy R? RMSE

EDV, ERVI, ENDVI EA A AL X 0.59 y=—31.08X, —0.47X,—15. 24X, +21. 66 0.75 3.42
X BB AR 0.51 y=—14.53In(X,)+11. 28 0.61 3.91

ENDVI — TR ] )5 A A 0.48 y=—49. 38X, +21. 60 0.56 4.11
TR R BT 0.51 y=136.39X%—132.9X, +33.515 0.61 3. 88

Ko AL 7Y 0. 60 y=—28.63In(X;)+12.76 0.92 2. 40

ERVI —JEER A 1] ) A R 0.41 y=—3.76X,+15.01 0. 86 3.66
e g i 0.62 y=1.19X3§—11.03X,+5.01 0.92 2.48

EDVI — T &k M [l ) A5 TR 0.41 y=—26.56X}+13.61 0. 54 3.96
R R R 0.53 y=165. 87X5—59.85X;+16. 38 0. 74 3.02

@ X, 42 ENDVI; X, J& ERVI; X; & EDVI

Note: X represents ENDVI; X, represents ERVI; X3 represents EDVI

2.5 (REIIGIE

JHFR A 12 A SSIE , X5 b BT 35 fe AR A5 70 F A7 B4
o DL ERVI B 57 1 % %5 18] )9 88 B0 56 4iF 48 R* i 0. 92,
RMSE 25 2.40; = W R £ [l )9 62 B 36 F 4 R* y 0.92,
RMSE Jy 2. 48, M5 LI 45 F 1B ERVI i & 7 19— e £k 1k
BISAERY K5 LB 450, Uk R 45 [T 5 A5 A e A 4R 1

B JIE SRR 5 [ OB 3 Ca) A1 (b) T, AT 31 4 H o Hi A A ) 2l A5 4R
R* 9 0.597, B5F4E RPD 2y 2. 1815 YK bR B #4 i) 4o 4
R? 2l 0. 624, IiF4E RPD 3k 2. 089, R4E R® it &, RMSE %
/s RPDZ>2 [ JE 00 B 58 — WK oR B B O SSC Y o 43 S i
MR,

257 (2 EHK B1®) g 129
_ @ P 0 s57x+2.440 'Y ~ T 1=0.687x+1.356 © y=0.667x+2.980
Yo 20 R*=0.597 & 204 e <2107 R*=0.703
ol ik i BruE 2 RPD=0.938 4
2 =0.854x+2.44 5 SRS
ERE 2 151 T
g > E 6
B B =
210 - 5 101 3
2 1B I P It
2 o Wiksk J . ¢ Bk i o
S 51 ® il & o{ @
0 T . T - . 0+ T - — r ! 0 T T T . )
0 5 10 15 20 25 0 5 15 20 25 0 2 4 6 8 10

Measured value/(g/kg™")
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B3 #EAmUEMSUELZENSE
Ca) : XTHCBER; (b) . YR BREOBIAY ; (o)« TN 0 S 00 i 0L

Fig. 3 Linear fit of measured values and predicted values with the model

(a): Logarithmic model; (b): Quadratic function model; (¢): Linear fit of measured values and predicted values

B3 (o) Al LA, = UK pR ORI ) B0 ik i S AR B33
A TEXT R MO X BERLEBIAE R O 0. 624, KiiESR R® O
0.916, RPD Jy 2. 089, BRI 5 w4 125 XJ A 28 Wb iz 4k, B
b 38 E A5 4 R DL R S S A DR O T A Y SSC AR Y Y
WM GE S TR g, AE — E AR b AT LA Ok S % IX
SSC, [ Wi BB oy T R 45 S 52 46 5 6 ik 42 090 20 A #) R B

—EME A H R B T IE 4R R R AE AE — A~ SSCAH X ER e 1
B, ol HL 3 AR A S 0TRSO AR AE Y
SSC e fH 245, WE 3(o), WUF4E R ¥ ik %F] 0. 703, RPD
Jy0.938, T RPD<C1. 4, RIIZBRITONGE Ty 42, diitk
R LU0 Y 30 0E 4R 5 T 4 B8N 43 A 19— SB0PE X AT i T 2
REBER,
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3 45 i

DASE HG W 3 AR AR X O 51X, AR A S b 3
FJ2 SSC, H45 G NI B BG4 P IR U 1 & Fh 2 k5
TR B TR AR DG A = Y B0K L 5 S AR R A R
T I R 4 o3 AT L HEAT S PR AT DA G T [ A A8 R SR T
SSC. ¥R5% i £ o 115 38 Ik 48 B30 IR FE AR AU 7E U SSC 1 38
. HRnT.

(1 2% & B 45 h iR Bl ST, TVIL EVIL 43 5 #
H 5 SSC AT A6 PE 40 47 He e ml 41, EVI 5 SSC il Af 26 1
e, M RBOFEI TV 0.15 245, EVI A SSC 11y
% R B4 0. 70, 0.70 F1 0. 67, SI 15 SSC Y Hl 3 1k &%
fik.

(2) #E 5 SSC M X PE# 4y 1 ERVI, ENDVI #il ED-
VI, 4 55 5000 A 30 430 (8 5O 3k 43 43 A B AT Ve 2 17
A LAR B EVI 470 B 5 48 43 4 A B B A %5 ) — Bt R
EVI % X 48+ 346 0 B — 2 1 U .

(3) ¥ SSC 5 Z i i@ G B AT JEA, BT R® ek,
RMSE fe/VAI RPD>2 1 0 L 45 43 87, T %1 ERVT JiF (1
TR EBOREI R R? R 0. 92, RMSE Jy 2. 48 #il RPD 2k 2. 09,
I R R i K. RMSE /M fil RPD>2 9 50, 3% W
MRG58, 7T LA AR B SSC,

ABFIEE T 22 0035 & B AR M 2 1 EVILL & T B
LE IR M AR AR X SSC. H. % Fz v B TORG R . R
e TVI A A b6 i b7 3% B BB 4 55 EVIL il
BAB LW, BIEGEE R . AT fE SSC 5 i 462 7
M Fe i VA B W) e, R BEACE, WY X Eh B R
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A Study of Soil Salinity Inversion Based on Multispectral Remote Sensing
Index in Ebinur Lake Wetland Nature Reserve
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Abstract Soil salinity is an important factor for measuring soil quality, and it is also a basic condition for the growth of crops.
Therefore, it is urgent to find a method that can understand soil salt content quickly. This paper is based on the Landsat8 OLI
multispectral remote sensing image for the Ebinur Lake Wetland Nature Reserve, and we use the salt content of 36 soil surface
samples in the study area as the data source, and choose several multispectral remote sensing indices which have the superior
correlation with soil salinity to analyze the soil salinity distribution in the study area. The linear, logarithmic and quadratic func-
tion models were constructed with the measured soil salinity, and optimum inversion model of soil salt content was selected. The
result shows that: (1) Among these multispectral remote sensing indices, the enhanced vegetation indices show the closest corre-
lation with soil salinity, and the correlation coefficient range is between —0. 67 and —0. 70. The second is the traditional vegeta-
tion indices, and the correlation coefficient range is between —0. 46 and —0. 58. The correlation of soil salt index is the farthest
tyand its range is between 0. 16 and —0. 45, and there is no correlation between SI3, SI4 and soil salt content. (2)Comparing
and analyzing the salt distribution map inverted by measured soil salinity values and the spatial distribution of Enhanced Vegeta-
tion indices, we found that the soil salt content around the Ebinur Lake of the northwest and south direction and tne Yan Chi
Bridge in the northeast is higher, but the enhanced vegetation indices are lower. The result shows that the salt distribution map
inverted by measured soil salinity values is consistent with the spatial distribution of Enhanced Vegetation indices. It indicates
that the enhanced vegetation indices have a higher sensitivity to soil salinity.which can better reverse the spatial distribution of
soil salinity in the study area. (3)From the comparison and analysis of those models, which builds the three enhanced vegetation
indices and measured soil salt content respectively. We found that the enhanced ratio vegetation index is the best choice to con-
struct the quadratic function model. The determination coefficient of its validation set (R*) is 0. 92, and the root mean square er-
ror (RMSE) is 2. 48, and the relative analysis error (RPD) is 2. 09. The data show that this model is more accurate and reliable.
In summary. ERVI is more sensitive to soil salinity and predict the soil salinity content, while is more suitable for inversion of
soil salinity in this study area. Therefore, the study indicates that it is feasible to invert the soil salinity by the enhanced vegeta-
tion index constructed by the b6 and b7 band of Landsat8 multipectral remote sensing imagery. And its inversion effect is better
than that of traditional visible light band. Therefore, this study not only provides a theoretical reference for remote sensing in-
version, but also has important implications for the quantitative estimation and dynamic monitoring of soil salinity for the study

area. Otherwise, it can be used as an alternative offer for prediction of soil salt content in other regions.
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