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Optimal Selection of Calibration Sample Sets for Predicting Soil Organic Matter Contents

from Visible and Near Infrared Reflection Spectrum

XIAO Yunfei, GAO Xiaohong", LI Guanwen

(College of Geographical Sciences, Key Laboratory of Physical Geography and Environmental Process in Qinghai Province,
Qinghai Normal University, Xining 810008, China)

Abstract: Selecting optimal samples for calibration sets in the visible and near infrared reflectance spectrum prediction of soil
organic matter is very important to improve the prediction accuracy of SOM contents. In this paper, the Huangshui river basin in
Qinghai Province was selected to screen the optimal sample set method by partial least squares regression model for SOM
prediction from visible-near infrared reflectance spectrum. Sample selection methods only considered single soil attribute
information such as, concentration gradient method, kennard — stone (KS) method, and sample selection methods based on a
variety of soil information including Rank — KS (RKS) method, soil type combined with concentration gradient method and soil
type combined with KS. The results showed that under different sample number levels, the optimal sample selection method were
obviously different, and the model accuracies of the calibration sample set with multiple soil information, especially the precision
of calibration sample set model from KS method combined with soil type with low number of samples, were higher than those of
the calibration sample set with single soil information. Adding soil type in soil sample selection can improve the accuracy of
model prediction. Under the condition of fixed validation samples and model prediction accuracy, adding soil type into the
calibration sample selection can effectively reduce the calibration sample numbers and the prediction cost.

Key words: SOM; Visible and near-infrared reflection spectrum; Soil type; Modeling sample construction; the Huangshui river

basin
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Fig. 1 Spatial distribution of soil types and sampling sites in study area
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Table 1 Descriptive statistics of soil organic matter contents for different soil types
&S] FEACKL K AH (g/kg) /M (g/kg) FH{H (g/ke) bRt 22 (g/kg) 5 R E %
RS+ 23 26.30 8.96 16.96 438 25.85
ELE 191 144.41 4.86 27.73 20.10 72.50
Bt 129 131.29 6.14 31.74 16.11 50.77
WA+ 19 69.82 19.94 37.58 14.52 38.65
Ly R ) 27 150.44 19.03 67.47 38.94 57.71
= A+ 11 98.97 59.30 91.53 23.61 25.80
Mt 400 150.44 4.86 33.30 24.57 73.76
91.53. 67.47 ghkg, KAV S AL, FHHE G, o ORI E A | AR 5
J 16.96 g/kg. IR AR, ik rh2s B RS, W RS A AEAE 23 5 )
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Fig. 2 Soil original spectral reflectance and first-order differential spectra of different soil types
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Table 2 Descriptive statistics of different calibration samples under fixed verification samples
HAREA HATH HBREARL UL
PP i ) ggmt gmE M4+ KB R LR A RO BUMA R
(g/kg) (g/kg) (g/kg)
[ 72 Jor e A 6 39 27 2 3 3 80  133.56 8.569 33.550
e BE R E 1 90 15 138 91 15 22 7 288 150.44 4.86 33.27
80 14 120 80 15 19 8 256 150.44 4.86 33.23
70 12 106 69 13 17 7 224 150.44 4.86 33.27
60 9 95 60 10 13 5 192 150.44 4.86 33.26
50 5 77 53 9 12 4 160 148.74 4.86 32.99
40 8 56 43 7 11 3 128 148.74 6.14 33.22
30 6 40 38 3 8 1 96 14441 6.14 33.09
20 3 32 22 2 5 0 64 14441 8.26 33.28
10 2 14 11 2 2 1 32 12427 9.27 32.98
KS 90 14 139 89 16 22 8 288 150.44 4.86 33.43
80 13 119 83 13 21 7 256 150.44 4.86 34.39
70 12 98 75 12 21 6 224 150.44 4.86 34.97
60 10 85 65 11 16 5 192 150.44 4.86 35.75
50 10 67 52 10 16 5 160 150.44 4.86 37.40
40 56 40 14 4 128  150.44 4.86 38.13
30 43 32 4 10 3 96 150.44 4.86 40.13
20 26 22 10 2 64 150.44 4.86 43.25
10 13 10 2 5 0 32 150.44 4.86 41.84
RKS 90 15 136 91 17 23 6 288 150.44 4.86 33.54
80 14 121 80 15 21 5 256 150.44 4.86 33.58
70 10 106 72 12 19 5 224 150.44 4.86 34.16
60 10 89 62 9 17 5 192 150.44 4.86 34.64
50 8 77 48 8 14 5 160 150.44 4.86 34.87
40 7 62 38 6 12 3 128  150.44 4.86 35.44
30 6 49 27 5 1 96 150.44 4.86 34.60
20 5 31 20 3 4 1 64  150.44 4.86 35.11
10 3 14 10 1 3 1 32 150.44 4.86 34.17
+ TR GE A 90 15 137 92 15 22 7 288 150.44 4.86 33.35
FERREEDL 80 13 122 82 14 19 6 256 150.44 4.86 33.50
70 12 106 71 12 17 6 224 150.44 4.86 33.28
60 10 91 61 10 15 5 192 150.44 4.86 33.70
50 8 76 51 9 12 4 160 150.44 4.86 33.66
40 7 61 41 7 9 3 128 144.41 8.26 32.55
30 5 46 31 5 7 2 9  138.56 9.27 33.38
20 4 30 20 3 5 2 64  138.56 9.27 32.29
10 2 15 10 2 2 1 32 89.07 10.17 31.67
RS 90 15 137 92 15 22 7 288 150.44 4.86 33.57
KS ik 80 13 122 82 14 19 6 256 150.44 4.86 34.11
70 12 106 71 12 17 6 224 150.44 4.86 34.76
60 10 91 61 10 15 5 192 150.44 4.86 35.70
50 8 76 51 9 12 4 160 150.44 4.86 34.83
40 7 61 41 7 9 3 128 150.44 4.86 34.53
30 5 46 31 5 7 2 96 150.44 4.86 37.47
20 4 30 20 3 5 2 64 15044 4.86 40.11
10 2 15 10 2 2 1 32 150.44 8.96 33.21
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