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Characteristics of field-measured spectral
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Abstract: Based on the monitored data of soil PH and measured VIS-NIR reflectance on given spots, the relationship be-
tween measured reflectance and soil PH was analyzed. Besides original field-measured spectrum (R) , several spectral indi-
ces were also calculated; first derivative reflectance spectrum ( FDR), inverse-log spectrum (1lg(1/R)) and band depth
(BD). Multivariate linear regression models were built to evaluate soil alkalinization level based on these four spectral indi-
ces and the model accuracy of PH fitting was discussed with validated sample group. The results showed that there is a sig-
nificant positive correlation between soil PH and original reflectance. The accuracy of the model based on original spectrum
(R) is the best with a value of R* as high as 0. 873. Thus original spectrum(R) had potential ability of rapid and exact
estimation of changes in the alkalinization soil. The model can help to further the analysis of the ability of detecting alkalini-
zation with image reflectance because of the original spectrum ( R) measured directly from field . The accuracy of inverse-
log spectrum predicting model was slightly lower than the accuracy of original reflectance predicting model, so inverse-log
spectrum calculating was of less help to improve the predicting efficiency. The R’ of first derivative reflectance spectrum
(FDR) and band depth (BD) were 0.728 and 0.648, which were not ideal for the prediction of alkalinization.
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Fig.1 The relation between soil PH and spectrum reflectance
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Table 2 The prediction model based on different spectral
bands
SET ST R () TR A
Y Measured predicting R? RMSE P
reflectance models
bandl Y =9.415x+6.903 0.840 0.12 0
il PH band2 Y=8.33x+6.618  0.833 0.114 0
Measured PH band3 Y=7.766x+6.474  0.813 0.111 0
band4 Y=7.261x+6.264 0.784 0.112 0

RO AR A R A RMSE R P RETRE Y B MK T.

F1 AEIRELNNES TEEEER.SKERAHEXE
Table 1 Matrix of the correlation coefficients among different spectral bands and soil-chemical parameters and soil moisture
PH HCO; Cco%- Cl- S03- Ca?* Mg?* K+ Na* 277K # moisture
band1 0.917** 0.676** 0.774** 0.233 -0.356* -0.563** -0.444** -0.025 0.334* 0.403**
band2 0.915** 0.681** 0.764** 0.213 -0.373* -0.557** -0.482** -0.028 0.306 0.354*
band3 0.902** 0.679** 0.757** 0.194 -0.378* -0.535** -0.480** -0.029 0.278 0.323*
band4 0.886** 0.729** 0.768** 0.200 -0.411** -0.525** -0.461** -0.052 0.246 0.314*

* R BHEMKRFEHRO0.05, " " FRBFENAKFHO0.01.
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Fig.2  Influence of soil hardening state on spectral response
characteristics

(a) - - - - - : harden soil at site 23; non-harden soil at
site 23

(b) - = - - - . continuum removal of harden soil at site
23, continuum removal of non-harden soil at site 23

®3 RESIERERESS
Table 3 The distribution of lightness of soil samples

W BE lightness PH<8.5 PH=8.5~9.5 PH >9.5
0 4.3% 0
5 33% 17.4% 0
6 50% 60.9% 18.2%
7 17% 17.4% 63.65%
8 0 0 18.2%
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Table 4 The prediction model based on different spectral indices
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Fig.3 The test of correlation between predicted PH and measured PH
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