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Abstract; The rapid, nondestructive and quantitative analysis of the composition and content of soil salt
ions is an important basis for the treatment, improvement and utilization of salinized soil. Taking the
saline soil of Xinjiang as the research object, the hyperspectral analysis technique was used to obtain the
spectral characteristic of soil salt ions in different regions; compared the effect on the accuracy of the soil
salt ions fitting model in different treatments which included fresh soil, air drying and oven-dry sample
and different particle sizes (2 mm, 1 mm and 0. 15 mm, respectively). After the transformation of
spectral data, the spectral inversion models of main salt ions were established based on support vector
machine (SVM), and the accuracy and universality of the model were tested. The results showed that
there was no significant correlation between the original spectral characteristics and soil salt ions content,
and the maximum correlation coefficient was Na® (R = 0.41). It was clear that the spectral data
transformation can significantly enhance the correlation between the characteristic bands and the ions
content, the optimal transformation forms of K*, Na®, Mg’* 6 Ca’*, SO; , Cl~ and HCO,; were
(lgR)", (lgR)', R', (IgR)', CR, R' and CR, respectively. The fitting models of T1 treatment cannot
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inverse the ions content very well, the accuracy of T3 model was better than that of T2, and the smaller

the soil particle size was, the better the spectral inversion effect of soil ions content was. The prediction

accuracy of the ions fitting model was the highest by T3 and over 0. 15 mm sieves, the relative prediction
deviation of K", Na®, Ca’" and SO  were 2. 153, 2.674 5, 2.051 and 2.786 4, respectively, the
universality test of four ion models was carried out by using samples from Shihezi area other than modeling

and validation, the R” of test models were 0. 621 4, 0.689 7, 0. 614 4 and 0. 650 7, respectively. The

+

models were suitable for estimating the content of soil K*, Na®, Ca’* and SO} in Xinjiang area.

Key words: soil; salt ions; Xinjiang; hyperspectral; inverse model
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Tab.1 Descriptive statistical analysis of soil salt content and ion composition

o A B/ BTAM/ (gkg™")
FEA (g-kg™") K* Na* Ca®* Mg** S02- cl- HCO;
£ /MA 0. 68 0. 052 0.125 0.110 0. 005 0.110 0. 030 0. 005
MEEA(1354) Bl 17.15 1. 064 2. 450 0. 580 0.415 1.410 0.760 0. 060
S 5.30 0. 430 0. 825 0.325 0.270 0.530 0. 180 0. 041
fe/ME 0. 68 0. 052 0.125 0.110 0. 005 0.110 0. 030 0. 005
HRREAR (90 4) R K(E 17.15 1. 064 2.450 0. 580 0.415 1.410 0. 760 0. 060
S 3.26 0. 385 0. 940 0.310 0.155 0. 605 0.210 0. 033
/M 2.79 0. 205 0. 140 0.125 0. 030 0. 130 0. 040 0.018
Koo REAR (45 4) Kl 10. 89 0. 980 1.325 0.510 0.395 0. 620 0. 470 0.057
SE 4541 6.49 0. 490 0.615 0. 355 0.310 0.330 0. 130 0. 046
SRR A bR o 22 6.23 0. 44 0.97 0.29 0.18 0.67 0.39 0. 006
MREAAS S 2B % 118 102 118 89 67 126 217 15
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Tab.2 Models of hyperspectral inversion for soil salt ions content

s R ) LT e 57 28 LHIE S B A 56
mm BT AL 2z R, RMSEE R?, RMSECV R, RMSEP feD
K* CR 0.5218 2.424 4 0.4107 3.3025 0.3732 4.3116 1.0525
Na* (1gR)’ 0.4121 2.7032 0.3669 3.5410 0.4017 4.698 9 1.0792
Mg?* (1/R)’ 0.3927 2.5438 0.194 8 2.3952 0.2167 2.903 3 0.3306
T1 2 Ca®* (1gR)’ 0.3268 2.790 1 0.1269 3.9126 0.3092 5.1379 0.774 4
S0~ R’ 0.2877 3.362 4 0.2146 4.964 5 0.3556 2.9343 0.7658
cl- R 0.3837 4.4480 0.219 1 2.8948 0. 169 0 3.0454 1.090 7
HCO; CR 0.178 1 4.8390 0.2974 3.6737 0.1596 4.2349 0.4418
K* (1gR)’ 0.7105 1. 607 4 0.648 2 2.3431 0.5126 3.4178 1.3587
Na * (1gR)’ 0.756 8 1.406 5 0.6845 1.900 6 0.560 4 2.9999 1.653 4
Mg?* R’ 0.597 1 1.8579 0.5625 3.396 3 0.418 5 4.0509 1.2059
2 Ca®* (1gR)’ 0.679 5 1.7220 0. 604 3 2.8629 0.426 5 3.6395 1.3170
S0%- CR 0.743 6 1.569 2 0. 666 4 2.2160 0.550 8 3.006 5 1.5203
cl- R’ 0.709 6 1.701 1 0. 6297 2.5087 0.460 1 3.483 4 1.407 8
HCO; CR 0.3652 3.056 6 0.2954 3.934 1 0.2824 4.480 8 0.5263
K* (1gR)’ 0.7889 1.5027 0.734 1 2.1330 0.5914 2.4413 1.500 9
Na * (1gR)’ 0.8283 1.241 6 0.753 1 1.973 4 0.6116 2.3386 1.963 6
Mg?* R’ 0.6270 1.7333 0.592 4 3.2711 0.5187 3.3291 1.2383
T2 1 Ca* (1gR)’ 0.7429 1.503 3 0.6535 2.4508 0.549 5 3.2416 1.2013
S0; - CR 0.802 7 1.4447 0.7372 2.2005 0.603 4 2.404 4 1.7657
cl- R’ 0.733 1 1.5133 0.6283 2.8313 0.572 8 2.9525 1.3523
HCO; CR 0.350 6 3.209 6 0.3053 4.0887 0.2200 4.2222 0.888 1
K* (1gR)’ 0.800 2 1.324 4 0.709 6 1.973 6 0.6439 1.2725 1. 604 6
Na* (1gR)’ 0.904 1 1.136 0 0.794 3 1.2735 0.6939 1.6837 1.971 8
Mg * R’ 0. 6307 1.379 3 0.593 1 2.7286 0.572 8 2.7013 1.689 4
0.15 Ca®* (1gR)’ 0.756 5 1.770 5 0.6855 1.8573 0.624 4 2.4828 1.9219
S0; - CR 0.876 9 1.226 8 0.750 0 1. 308 6 0.713 8 1.190 1 2.543 1
cl- R’ 0.799 7 1.3562 0.6813 2.9005 0.626 1 2.4402 1.8459
HCO; CR 0.3750 3.083 0 0.450 4 3.624 6 0.2716 3.4855 1.089 5
K* (1gR)’ 0.7820 1.7385 0.6979 2.299 6 0.586 4 3.1602 1.673 4
Na * (1gR)’ 0.8059 1.479 8 0.7892 1.8847 0.6572 2.6248 1.7320
Mg?* R’ 0. 644 1 1.889 6 0.6386 3.064 2 0.548 6 3.8294 1.502 4
2 Ca®* (1gR)’ 0.706 8 1.877 1 0.644 0 2.7618 0.5625 3.3637 1.598 9
S0; - CR 0.7972 1.7122 0.703 4 2.1337 0.6176 2.9199 1.7205
cl- R’ 0.722 6 1.8149 0.6853 2.3258 0.5842 3.1980 1.628 0
HCO; CR 0.3742 3.1155 0.3619 3.6319 0.369 2 4.1203 0.7347
K* (1gR)’ 0.8117 1.5337 0.7515 2.1331 0. 6880 2.2297 2.039°8
Na* (1gR)’ 0.8953 1.283 6 0.8148 1.765 4 0.704 8 2.1305 2.1623
Mg?* R’ 0. 640 0 1.8368 0.6195 2.8947 0.592'5 3.1129 1.6407
T3 1 Ca* (1gR)’ 0.762 4 1.607 3 0.6722 2.5578 0.6308 2.884 6 1.7015
S0;~ CR 0.863 7 1.4895 0.799 6 2.036 6 0.6917 2.1615 2.0819
cl- R’ 0.779 0 1.592°8 0. 686 2 2.2717 0.649 8 2.8796 1.7689
HCO; CR 0.378 8 3.5331 0.3940 3.6625 0.296 5 3.9519 1.0124
K* (1gR)’ 0.833 1 1.459 4 0.8177 1.8177 0.709 9 1.6549 2.1530
Na * (1gR)’ 0.9126 1.3517 0.869 9 1.247 4 0.7276 1.2637 2.6745
Mg?* R’ 0. 660 1 1.496 0 0.6326 2. 6802 0.5870 2.3002 1.9492
0.15 Ca®* (1gR)’ 0.767 0 1.1776 0.6927 1.7467 0.663 8 2.2503 2.0510
S0; - CR 0.941 1 1.4522 0.8613 1.2507 0.776 4 1.150 2 2.786 4
cl- R’ 0.8227 1.809 1 0.770 4 2.5239 0.694 4 2.486 1 1.7879
HCO; CR 0.3812 3.2909 0.4523 3.4172 0.3415 3.2118 1.099 1
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