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Abstract: By using the typical Takyr Solonetzs in northern Yinchuan as research object, seven methods were select-

ed to process the reflectance data of surface soil, and total regression, stepwise regression and partial least squares regres-

sion were adopted to analyze the spectral characteristics of Takyr Solonetzs, with the purpose of determining the sensitive

wavelengths to pH and ESP of surface soil and establishing the prediction model of alkalization information. The results

show that: the reflectance curve of Takyr Solonetzs belonged to slow-oblique type; there were significant positive correla-

tions between the reflectance and pH as well as ESP of surface soil; the methods of reciprocal, first-order differential of

reciprocal logarithmic and first-order differential of reflectance were relatively good in the characteristic wavelength range;

and the relativity between reflectance to pH was higher than that to ESP. Considering both the fitting degree and the

quantity of sensitive wavelengths, partial least squares regression was the best method to estimate pH and ESP of surface

soil, whose fitting degree were 0.93 and 0.8367 respectively.
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Fig.1 Characteristic curve of surface soil of Takyr Solonetzs
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Table 1 Correlation coefficients between reflectance analyzed by different data processing methods and soil pH (n = 60)
ﬁfﬁﬂfﬂiﬁiﬁ Bl BBt Wavelength/nm
Analysis
method Value 400 ~ 570 571 ~ 885 885 ~ 990 991 ~ 1130 763 948 1102

B/ME. Vi 0.6516 0.7175 0.6093 0.6028
FRME Vi 0.7755 0.7755 0.7754 0.7754

' B Ve, 0.7175 0.7551 0.7197 om0 P 0012 06710
RMSE 0.0029 0.0007 0.0057 0.0036
FME Vi 0.6520 0.7361 0.6159 0.6234
TR Vi 0.7747 0.7749 0.7748 0.7690

R BH Ve 0.7175 0.7552 0.7201 0.7041 0.7444 0.6162 0.6902
RMSE 0.0029 0.0007 0.0056 0.0034
BALI B Wavelength,,/nm 570 584 887 994
I/ME Vi -0.7850 -0.7848 -0.7645 -0.7457
RMA Vi -0.6815 -0.7388 0.6046 0.6003

1/R BH Ve, -0.7558 -0.7548 -0.7047 -0.6650 -0.7533  -0.6049  -0.6367
RMSE 0.0021 0.0007 0.0055 0.0035
A BE Wavelength,,/nm 570 570 838 994
e/ ME V in -0.7830 -0.7829 -0.7717 -0.7615

Le(1/R) FERIE Vo -o-o7l SO0 00D 00 s o6l —0.6653
BIE Ve -0.7418 -0.7569 -0.7146 -0.6873
RMSE 0.0025 0.0007 0.0056 0.0035
FB/AME Viin -0.5739 -0.7689 -0.3731 0.6018
BRME Vi 0.2750 0.7810 0.7916 0.8053

(R) B Vave -0.2435 0.0020 0.3415 0.0880 0.2347 0.3373  -0.1917
RMSE 0.0160 0.0224 0.0289 0.0329
FefH I Bt Wavelength,,/nm 406 755 954 1010
FME Vi 0.2189 -0.7277 -0.7830 -0.7653
TR Vi 0.6080 0.8124 0.6037 0.8561

(Lg(1/R))’ BIH Ve 0.4489 0.1875 -0.1889 0.0253 -0.3367  -0.2791 0.1731
RMSE 0.0055 0.0232 0.0390 0.0336
R AH I BE Wavelength,,/nm 520 594 954 1015
H/ME Vi 0.6626 0.7380 0.6136 0.7617
HRAE Vi 0.7797 0.7797 0.7737 0.7662

VR 0.7477 0.6139 0.6784
BIE Ve 0.7308 0.7565 0.7179 0.6965
RMSE 0.0027 0.0007 0.0057 0.0035
B/ME. Vi -0.5724 -0.7576 -0.3667 -0.6816

AR FRME Vi 0.2707 0.7935 0.7885 0.8007 0 3378 0. 1696 0,053
BIE Ve, -0.2448 0.0031 0.3436 0.0823
RMSE 0.0160 0.0225 0.0287 0.0323
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Table 2 Correlation coefficients between reflectance analyzed by different data processing methods and soil ESP ( n = 60)

Wavelength Value R /R (R (Lg(1/R))
BiE V... 0.6398 -0.6884 -0.2174 0.3831
B/ME. Vi 0.5522 -0.7207 - 0.4054 -0.0055
400 ~ 570 FRAE Vi 0.6888 -0.583 0.1614 0.5239
FefH I Bt Wavelength,,/nm 570 570 406 512
RMSE 0.0028 0.0025 0.0110 0.0079
BIE V.. 0.6673 -0.6928 -0.0275 0.1945
B/ME Viin 0.6499 -0.7205 -0.6798 -0.5805
571 ~ 888 BRME Vi 0.6888 -0.6752 0.6485 0.7602
FfH P B Wavelength,,/nm 570 570 697 697
RMSE 0.0007 0.0007 0.0183 0.0195
¥E V.. 0.5477 -0.5683 0.2587 -0.1431
HB/ME Vi 0.4015 -0.6764 -0.4986 -0.7920
889 ~ 990 HRME Vi 0.6527 -0.4189 0.7802 0.6730
A BE Wavelength,,/nm 888 889 954 954
RMSE 0.0082 0.0084 0.0347 0.0449
BE v,.. 0.5837 -0.5885 0.0775 0.0099
Fe/ME. Vi 0.4650 -0.6328 -0.6558 -0.7370
991 ~ 1130 HRAE Vi 0.6343 -0.4861 0.7299 0.7220
FefE I Bt Wavelength,,/nm 1064 994 1070 1010
RMSE 0.0036 0.0032 0.0287 0.0286
763 Bl V.. 0.6760 -0.7050 0.0513 -0.1687
948 BIE V.. 0.4022 -0.4196 0.4906 -0.4777
1102 BIE V.. 0.5752 -0.5737 -0.0369 -0.0765
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Table 3 The simulated equations of sensitive wavelengths to surface pH of Takyr Solonetzs ( n = 60)

by p=  EIE PEE R
Analysis Regression [A] )97 72 Regression equations F Fitting
method method degree( R?)

R pH=8.08 +3.52 Rszy — 3. 04 Rsg + 23. 01 Rygs — 30. 74 Rygy + 0. 53 Rogg + 6. 65 Rogy g 58 0.9375
+1.68 R 10»
R
SR pH =8.58 — 1.99Rg,5 + 2. 86R, 10, 9.12 0.8154
PLSR pH=8.17 +22.08Ryg; — 29.65Rgg7 + 7. 18Roos + 1.60R; 10 12.37 0.9300
H=11.11-0.24(1/Rs) - 3.00(1/R 5.29(1/R 0.09(R
TR P! ( 570) ( 753) + ( xxs) + (Ross) 711 0.8951
~2.75( Rygs) = 0.56(1/Ry100)
1/R
SR pH=9.15-0.68(1/Rsy) —2.67(1/Ry53) +0.09(1/ Royg) —2.75(1/ Rogy) 10.19 0.8046
PLSR pH=11.20-1.08(1/R}yp) 33.91 0.7723
H=9.23-61.74( Ryg) —155.84( Ryg3) = 121.77( Rys5) = 161.55( Reyg)’
TR p (’41)6) ( ’763) “Ug ’755) ( 948) 1.46 0.7187
~39.78(Rosy)" +213.85(Rygr9) +12.39( R"'?)
(R) , , ,
SR pH=9.28 - 98.12( Rys3) — 110.44( Rogg)" + 173.37( Ryg10) 5.89 0.6884
PISR pH=0.63(Ry10) 16.91 0.6284
pH=10.48 +278.46(Lg(1/ Rsy))" + 1034.52(Lg(1/Rss))" + 165.98(Lg(1/Rye3))’
TR +15.57(Lg(1/Rogg)) — 123.93(Lg(1/Rosy) ) — 88.08(Lg(1/Ryp5)) +72.66 1.14 0.6662
) (Lg(l/Rnoz)y
(Lg(1/R)) B . , ,
SR pH=10.47 +272.81(Lg(1/Rsy)) + 1018.48(Lg(1/Rsos)) + 161.18(Lg(1/Rye3)) |66 0.6659
" —123.86(1g(1/Rosy)) — 87.88(Lg(1/Rygys)) +69.99(Lg(1/Ry10)) ’ ’
PISR pH=10.04 - 318. 11(Lg(1/Rosy) ) + 102.62(Lg(1/Rygys))’ 8.66 0.6200
F4 FREBERFEMAEBLIRKE ESPHILEFE(n=60)
Table 4 The simulated equations of sensitive wavelengths to surface ESP of Takyr Solonetzs ( n = 60)

Blmab o= [mHJ WEE R
Analysis Regression [F[JHJ5 78 Regression equations F Fitting
method method degree( R?)

- ESP = 40.46 Rsy + 114. 19 Ry3 + 0. 49 Rggg — 121. 40 Rogg — 41.73 Royg + 161. 48 R 4 st 0.6
-97.11 Ry
R SR ESP =29.41 +76. 52 Rs79 — 68. 08 Ross + 31.37 Ry + 11.26 Ry 10 2.90 0.6237
PLSR ESP = 24.78 + 80. 67 Rsyo 9.03 0.4744
ESP =267.79 —5.88(1/Rszy) — 60. 19(1/Ryg3) — 505.94(1/ Rggo) + 19.94(1/R
TR ( 570) ( 763 ) ( 889 ) ( 948 ) 2.73 0.7663
+203.50(1/ Rogy) + 14.73(1/Ry10)
1/R ESP =267.79 - 5.88(1/Rszy) — 60. 19(1/Rsg3) — 505.94(1/ Rggo) + 19.94(1/R
SR ( 570) ( 763 ) ( 889 ) ( 948 ) 2.73 0.7663
+203.50(1/ Rooy) + 14.73(1/ Ry 100)
PLSR ESP =78.74 - 8.80(1/Rsy) 10.81 0.5194
ESP=56.72+2771.70( Ry) - 30943 ( Reo7)" — 1257.51( Ryg3)" — 2518.43( Rogg)’
TR + ( 4()6) ( fm) ( 7’63) ( )43) 5 89 0.9115
+5955.31( Rysy) +1038.84( Ryg7)" — 286.66( Ryy0)
(R) SR ESP:56.72+2771.7O('R44>6)' —30943(1%@7)’ - 1257.51(R763>’ —2518.43( Rosg)’ 5 % 0.9115
+5955.31( Rysy) +1038.84( Ryg7)" — 286.66( Ry10)
PLSR ESP=47.66( Rs6) = 5.49( Rosy)" + 1294.90( Rygp0)’ 12.91 0.7416
TR ESP=57.13 +579(Lg(1/R5|’z))' +22795(Lg(1/Reg7)) +2494.91(Lg(1/Ry3)) - 376 0,868
1138.05(Lg(1/ Rosg) )
(Le(1/R))’ - ESP=53.22 + (Lg(1/22405R697,)>' +2475.51(Lg(1/ Ry3) )" — 6724. 11(Lg(1/ Rysy) )’ 10.96 0.8623
+1060.51(Lg(1/Ry10))
PLSR ESP = 54.29 + 20209(Lg(1/Reo7) ) +2564.38(Lg(1/Rye3) ) — 6883.80(Lg(1/ Rosy) )’ 13.67 0.8367

(F#% 19 1)
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