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Tab.1 Ealuation index of soil salinization

bk A ERB YN

H— Atk R a5k NDSI= (R - NIR)/ (R + NIR) [14]
RS, S, = B/R [14]
IS, S,= (B -R)/(B+R) [14]
HOMEEL S, Sy= (BxR)/B [14]
IR Ss Ss= (B xR)/G [14]
HHEEL S Ss= (R xNIR)/G [14]
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Tab.2 Curve regression model and its
mathematical expression
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Tab.3 Statistical characteristics of soil EC in the study area

f/ME/

B RAE/

Hft/ b2t/

SRR HAR (m& cem ™) (mS cem ") (m& cem ™) (m& cm ") ERRH
SRR 52 0.04 7.52 0.84 1.50 1.78
qeEh itk 20 0.04 0.27 0.19 0.08 0.40
Rk 23 0.29 0.99 0.47 0.20 0.42
o E R A 9 1.08 7.52 3.24 2.51 0.77
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Tab.4 Curve fitting results between salinization evaluation index and soil EC(Full sample)
NDSI S, S, S, Ss Se N
i xi RMSE/ ., RMSE/ ,  RMSE/ . RMSE/ ., RMSE/ ,  RMSE/ ,  RMSE/
(mS em ™) (mSem™") (mS em™") (mSem™") (m$ em™") (mS em™") (mS em™")
PR 0.036  0.729  0.215  0.657  0.199  0.664 0.335  0.605 0.272  0.633  0.257 0.640  0.268  0.635
X B pREL 0.195  1.055 0.215 1.541  0.216 1.547 0.172  1.389  0.216  1.545
WAl 0.025  0.733  0.175  0.674  0.298  0.622 0.089  0.708  0.161  0.680  0.082 0.711  0.163  0.679
TYKEREL 0.036 0.729  0.293  0.624  0.278  0.631  0.367 0.591  0.34%6  0.600 0.290 0.625  0.337  0.604
SWERE 0.036  0.729  0.304  0.619 0.327 0.609 0.395 0.577 0.406 0.572 0.319 0.612 0.382  0.583
S4B 0.095 0.761  0.129  0.720  0.122  0.726  0.293  0.610  0.292  0.652  0.246  0.668  0.288  0.658
TERREL 0.121  0.728 0.261  0.694  0.264 0.691  0.211 0.718 0.262  0.693
SE%L  0.063 0.765 0.112 0.7%4 0.168 0.670 0.156 0.747 0.225 0.744  0.138  0.750  0.225  0.719
WK AL 0.095 0.761  0.129 0.720 0.122  0.726  0.293  0.610  0.292  0.652 0.246  0.668  0.288  0.658
EBEE 0.095  0.761  0.129  0.720  0.122  0.726  0.293  0.610  0.292  0.652  0.246  0.668  0.288  0.658
PR 0.095  0.761  0.129  0.720  0.122  0.726  0.293  0.610  0.292  0.652  0.246  0.668  0.288  0.658
SI, SI, SI, Int, Int, NDVI ENDVI
o xi . RMSE/ ., RMSE/ ., RMSE/ . RMSE/ ., RMSE/ ,  RMSE/ s RMSE/
(mS em ™) (mS& em™") (mS em™") (mSem™") (m$ em™") (mS em™") (mS em ™)
LML 0.218  0.656  0.180  0.672  0.210 0.659  0.214  0.658  0.193  0.667 0.036  0.729  0.135  0.690
SRR 0.181  1.400  0.153  1.028  0.175  1.188  0.178  1.389  0.163  1.130  0.032  0.788  0.150  1.433
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()
SI, S, A Int, Int, NDVI ENDVI
AL 5 RMSE/ 5 RMSE/ 5 RMSE/ 5 RMSE/ ) RMSE/ 5 RMSE/ 5 RMSE/
(mSem™") (mSem™") (mS em™") (mSem™") (mSem™") (mSem™") (mSem™")
priy: Bl 0.142 0.687 0.125 0.694 0.138 0.689 0.140 0.688 0.133 0.691 0.025 0.733 0. 165 0.678
TREEER 0.269  0.635  0.233  0.650  0.259  0.639  0.264  0.637  0.252  0.642 0.036 0.728  0.205  0.662
ZYRPREL 0.292 0.625 0.257 0.640 0.281 0.629 0.286 0.627 0.277 0.631 0.036 0.728 0.205 0.662
EAEREL 0.255 0.690 0.192 0.718 0.250 0.694 0.252 0.692 0.212 0.710 0.095 0.761 0. 161 0.730
TR 0.235 0.711 0.178 0.729 0.231 0.713 0.233 0.712 0.19 0.723 0.082 0.762 0.171 0.722
SER¥C  0.207  0.728  0.159  0.738  0.204  0.729  0.205 0.729  0.175 0.735 0.063 0.765 0.182  0.714
WK PR 0.255 0.690 0.192 0.718 0.250 0.69%4 0.252 0.692 0.212 0.710 0.095 0.710 0. 161 0.730
FEHREL 0.255 0.690 0.192 0.718 0.250 0.69%4 0.252 0.692 0.212 0.710 0.095 0.710 0. 161 0.730
WHEE 0.255  0.690  0.192  0.718  0.250  0.69%4  0.252  0.692  0.212  0.710  0.095 0.710  0.161  0.730
EVI EEVI COSRI CRSI GDVI SDI
i R RMSE/ R RMSE/ R RMSE/ R RMSE/ . RMSE/ R RMSE/
(mS em ") (msen)  (wSem) (mS em ') (sen™) * (wSem )
2 pR AL 0.110 0.699 0.131 0.692 0.009 0.739 0.199 0.664 0.095 0.706 0.055 0.722
X 5 bR B 0. 100 1.611 0.119 1.142  0.006 0.770  0.221 0.895 0.114  0.912  0.053 0.753
T A 0.070 0.716 0.108 0.701 0.003 0.741 0.245 0.645 0. 140 0.688 0.051 0.723
TR PR 0.110 0.699 0.207 0.661 0.014 0.737 0.284 0.628 0.114 0.699 0.058 0.720
IR 0.210 0. 660 0.213 0.658 0.015 0.769 0.284 0.628 0.186 0.670 0.059 0.720
RS R 0.050 0.757 0.078 0.749 0.051 0.769 0.169 0.709 0.135 0.744 0.118 0.754
TR 0.050 0.758 0.076 0.751 0.044 0.770 0.176 0.698 0.136 0.737 0.118 0.755
S PR 0.040 0.761 0.073 0.752 0.034 0.772 0.183 0.684 0.138 0.728 0.117 0.756
A PR 0.050 0.757 0.078 0.749 0.051 0.769 0.169 0.709 0.135 0.744 0.118 0.754
FRER L 0.050 0.757 0.078 0.749 0.051 0.769 0.169 0.709 0.135 0.744 0.118 0.754
8 5 bR 0.050 0.757 0.078 0.749 0.051 0.769 0.169 0.709 0.135 0.744 0.118 0.754
x5 HFRWITMIBHSTEEC ZAMBMAMESER(BEREFN)
Tab.5 Curve fitting results between salinization evaluation index and soil EC ( Slight salinization )
Sy Ss SI SI, Int, CRSI GDVI
s ,  RMSE/ ,  RMSE/ ,  RMSE/ ,  RMSE/ ,  RMSE/ ,  RMSE/ ,  RMSE/
(mS em ™) (mS em ™) (m& em ™) (mS em ™) (mS em ™) (mS em ™) (mS em ™)
2tk pR%L 0.320 0.080 0.279 0.082 0.270 0.082 0.302 0.081 0.293 0.081
MECREL 0.224  0.226  0.26 0.227 0.225 0.26 0.267 0.177 0.259  0.191
WA 0.176  0.088  0.227  0.085  0.220  0.085
TIReREL 0.333 0.079  0.360  0.077  0.338  0.079 0.359  0.077 0.344  0.078  0.329  0.079
IR PREK 0.362  0.077 0.341  0.078  0.356  0.077 0.342  0.078 0.329 0.079 0.419  0.074
SAREL 0.292 0.080 0.245 0.082 0.241 0.082 0.283 0.081 0.272 0.081
TEREC 0.198  0.085  0.193  0.085  0.197  0.085  0.249  0.083  0.239  0.083
S PREL 0.211 0.085 0.201 0.086
W REE 0.292  0.080  0.245  0.082  0.241  0.082  0.283  0.081  0.272  0.081
FEEPREL  0.292 0.080 0.245 0.082 0.241 0.082 0.283 0.081 0.272 0.081
WHKE 0.292  0.080 0.245  0.082  0.241  0.082  0.283  0.081  0.272  0.081
Fzo6 HFUWTMBHETEEC ZAMMANSER(PEERFNL)
Tab.6 Curve fitting results between salinization evaluation index and soil EC( Moderate and severe salinization )
S, S, S, Ss Se SI s1,
BEay s RMSE/ 5 RMSE/ s RMSE/ ,  RMSE/ 5 RMSE/ s RMSE/ 5 RMSE/
(m$ em ™) (m$ em ") (m$em™") (m&em™h) (m$ em™") (m$ em™") (m$ em™")
PER%L 0.578  0.767  0.604  0.744
SHEREL 0.610  1.881
WA 0.638  0.711
ZWREEEL 0722 0.623  0.717  0.628
S 0.724 0.621  0.711  0.635
SR 0.664 0.949 0.692 0.921 0.463 0.983 0.507 0.939 0.493 0.984 0.523 0.931 0.502 0.934
TR 0.699 0.913 0.528 0.895 0.508 0.913 0.501 0.902 0.523 0.931 0.491 0.913
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S, S, S; Ss Sg N si,
B . RMSE/ . RMSE/ . RMSE/ ,  RMSE/ . RMSE/ . RMSE/ ,  RMSE/
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Fig.3 Scatter plot of relationship between predicted and measured values of EC
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An applicability analysis of salinization evaluation index
based on multispectral remote sensing to soil salinity
prediction in Yinbei irrigation area of Ningxia

WU Xia, WANG Zhangjun, FAN Liqin, LI Lei
(Institute of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Foresiry Science, Yinchuan 750002, China)

Abstract: Soil salinization is one of the important factors that affect the soil health in the arid area , so it is very
important to obtain the information of soil salinity and monitor the change of soil salinity for the rational use of land

resources and soil restoration in the arid area. Based on 52 soil samples collected in the field and Landsat 8 OLI
remote sensing images obtained at the same time , the correlation and curve regression analysis were used to
quantitatively analyze the correlation and fitting degree between the soil salinization evaluation index based on

multispectral remote sensing data and the measured soil Electrical Conductivity (EC). The results are as follows :
(D The soil salinity in the study area is relatively light, and the total proportion of non — salinized and slightly
salinized soil samples is 82. 68% ; (2 The correlation between salinity index and soil EC is higher than that of
vegetation index. The correlation between salinity index S;(S; ), salinity index Ss5(Ss), salinity index S¢ ( salinity
index, S¢) and salinity index Si (salinity index, SI) is above 0.50; @ Salinity indexes S,(S,), S3, S5 and Si
have the highest fitting degree with soil EC in the whole sample , among which S5 has the best performance (R’ =
0.41). The fitting degree of index and soil EC increases significantly with the increase of soil salinity under
different salinity levels. The highest fitting degree of salinity index and soil EC is S, (R* = 0.73) and S, (R’ =
0.72); @) In the fitting model , the evaluation index and soil EC calculated based on cubic model , quadratic model
and S model has a high fitting degree. This study has analyzed the applicability of various soil salinization
evaluation indexes in soil salinity monitoring of Yinbei irrigation area , and the preliminary conclusions can provide
reference for remote sensing monitoring of soil salinity in Yinbei irrigation area of Ningxia .

Keywords: soil salinization ; salinity index ; vegetation index ; curve fitting; Landsat
(REHE: = W)



