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Analysis on Possibilities of Multi-spectral Data for Quantitative Retrieving Soil

Nutrition Element Contents
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Abstract: Models for predicting soil nutrition elements content were established by regression methods. The data source was simulated multi-
spectral data from reflectance spectra measured under laboratory condition. First, the reflectance spectra were resampled to the corresponding
bands of multi-spectral sensors (TM and ASTER) according to their reflectance response functions. Then, the experiential models were
established between measured spectra, simulated reflectance spectra (TM and ASTER) and soil nutrition element contents by stepwise multiple
linear regression (SMLR) and partial least square regression ( PLSR) methods. Precision of these models was tested by validation soil samples.
Compared with models established by measured spectra, precision of simulated spectra models is slightly affected by spectral resolution.
Simulated spectra models give good results for nitrogen ( R =0.89), phosphor ( R =0.79), and potassium ( R = 0.68). The selected band
range of SMLR models for soil N> P, and K are 2 000 to 2 300 nm> 1650 to 1800 nm and 600 to 800 nm respectively. The coefficients of
PLSR models show that near infrared (NIR) band is more sensitive to nitrogen and phosphor than visible (VIS) band, while VIS is better for
potassium. Good prediction performance indicates theoretically the future possibilities of multivariate calibration for soil nutrition element
concentrations by multi-spectral remotely sensed images and bands character of sensors should be considered well because different element has
different response.
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Fig.1 Pre-processed spectra
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Fig.2  Continuum-removed reflectrance spectra
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Table 1 ~ Statistic of soil nutrition element concentration/mg®g™"

R mAME O RAE WE fRlEE BERRE OV
# 0.13 3.17 1.52 0.69 45.33
i 0.46 3.3 1.11 0.70 63.57
A 13.88  21.57  17.52 2.85 16.27
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Table 2 Correlation coefficients between soil nutrition elements
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Table 3 Results of stepwise multiple linear regression analysis of

nutrition elements and parameters of the absorption features

EIRIUHE FHESH N IEWR Wy R RMSE
H  H9-H11.H12 0.81 0.37

N W W5-W7-W8 W9.-W1l-W12 0.8  0.33
A A9 A11.A12 0.76  0.42

S 52.59.510 0.72  0.43

H  H9-H11 0.78  0.45

P W W7 W8\ W1l 0.77  0.46
A A6-AT-A9.A10-A11.A12 0.81 0.43

S S2.59.510 0.75 0.47

H H3 0.41 2.62

K W Wil 0.35 2.70
A A3 0.38 2.65

S 83.58 0.52 2.47
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Table 4  Results of stepwise multiple linear regression analysis for soil nutrition element contents prediction

PR A2 AN B /mm HEA R s B
RMSEC R RMSEP R
Original Reflectance 2232.2280 0.3112 0.8670 0.5039 0.7882
N Simulated TM B6 (2209) 0.396 1 0.773 1 0.494 5 0.8728
Simulated ASTER B5 (2167 0.3950 0.774 5 0.4887 0.8800
Original Reflectance 1784-1794.2 476 0.3058 0.868 4 0.6481 0.7507
P Simulated TM B5 (1651 0.3346 0.8322 0.6558 0.730 1
Simulated ASTER B4 (1656) 0.3345 0.8323 0.6557 0.7305
Original Reflectance 612.752.776 1.663 3 0.6090 1.4232 0.6824
K Simulated TM B5-B7 (1651.2209) 1.6251 0.6214 1.4970 0.629 8
Simulated ASTER B4.B6+B7 (165622092 262) 1.5347 0.6815 1.5732 0.5923
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Table 5 Results of partial least square regression analysis for soil nutrition element contents prediction

PRI AR ERg D AEH A SRS
RMSEC R RMSEP R
Original Reflectance 4 0.3246 0.8543 0.4327 0.8929
N Simulated TM 1 0.3946 0.775 4 0.5406 0.808 2
Simulated ASTER 5 0.3075 0.8703 0.460 3 0.8554
Original Reflectance 3 0.3103 0.8511 0.626 0 0.7790
P Simulated TM 2 0.3269 0.8331 0.6599 0.726 0
Simulated ASTER 3 0.3116 0.8497 0.6184 0.788 8
Original Reflectance 3 1.5123 0.658 5 1.5174 0.616 1
K Simulated TM 4 1.484 4 0.674 1 1.4231 0.670 1
Simulated ASTER 8 1.550 8 0.6360 1.4932 0.624 4
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Fig.5 Plots of measured soil nutrition element contents against the predicted values
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