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Fig. 1 Distribution of sampling points in the study area
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2.1 REITENFIRESESITHE

F LG T RBEFRAT I A DL & M G RRAE . i
H 236 DI TIRE RIEE HUTT A AR R R, B RE
ik 610, Ja@ AR S L i S 0 R UG B R A L A i
A B IR A A A, HIES P2,

F 1 FEBRA B TEN T2 2 AERE AN LG HILE &
WRTHARAE; B 2 RoR TEMNZE AT, £ 1 higsRE
WA, A RER Z I GE TR AR 25 BIAR /N . HER B2 BT A 56 )
FERIGET R E. Bl an, PR E E W ¥ E 4 3 20. 68 Al
19.81 g« kg™ ', FRUEM 2= 90 12.23 F1 12.51 g« kg™ ',
SIAFITIREA R H{H 20.25 g » kg ' AR #E 2 12.36 g
kg 'HERARFENT . I 2 WL, MAHLE S AL T 25 g - kg !
B A LB HREE AR S G 1 14, MY
AUR G T 25 g ke "B, MIREES 1: 1&KA &
FEEEOR 2 . X MR Ui, SALE SRR, 1%
AHURTEZ N AR5, Bl HLR & & F 5 i LR 2
R AR S 2RIRN T BN, GRS 23R8, m
B S AR . X — 45 R U BB Y R B AN TR
M RERATEE L,
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Table 1 Statistics of soil organic matter content(g « kg~')

FEA L HiE B/ME RKE HE bR BRRFBCV/N WE L3

B A R IRE 236 20. 25 1. 20 48. 64 19. 12 12. 36 61 0.31 —1.15
EH 1 118 20. 68 2.37 46. 87 18.99 12.23 59 0.29 —1.22
EH 2 118 19.81 1. 20 48. 64 19.12 12.51 63 0. 34 —1.09
+ 2 118 20. 25 1.79 45.10 20. 32 12. 10 60 0.20 —1.36

BeAh. R 1M T EASLZRAILR G &, xR
SAEEENFHEMNGE L. T, LEA PR & &
GEHRHIES LIRFT AR TIRE K 2 M EE R P AR S

HHRRIE 2 AR — 2
2.2 REHEZBHERSNT
ASCULFTA R A PR R AR (L. 20 g« kg )L Hx
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Fig. 3 Soil spectral curves of soil horizons with different organic matter contents

(a) ;. Horizon with the lowest soil organic matter content; (b): Horizon with the organic matter content close to average value;

(c¢): Horizon with the highasu soil organic matter content
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22 S BN BT RE S REARCR G, AP RALZNE 24
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Table 2 Statistics of differences in degree between the sample spectrum and reference spectrum

0 ZHIL FEA L B {E B/ME BRE Hig i 22 i )3 L33
WK G R 4248 1.55 0.12 8.13 1.28 1. 00 1.68 6.93
HIOIREE R 236 0. 88 0.18 3. 65 0. 69 0. 60 1.50 5.77
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Fig. 5 Correlogram of soil organic matter content to
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Fig. 8 Estimated soil organic matter content (black) by the spectrum of each test point (a) and sample (b), and their mean value

(green) , standard deviation (blue) against the measured. In (b), the estimated are compared with the measured soil organic

matter contents, while the other values are compared with the average soil organic matter content of two samples in each

horizon
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Analyzing Errors due to Measurement Positions and Sampling Locations
for In Situ Measurements of Soil Organic Matter Using Vis-NIR
Spectroscopy

ZHANG Hao-dan', SUN Xiao-lin""?* , WANG Xiao-qing' , WANG Hui-1i*

1. Guangdong Provincial Key Laboratory of Urbanization and Geo-simulation, School of Geography and Planning, Sun Yat-sen
University, Guangzhou 510275, China

2. State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China

3. Guangxi Zhuang Autonomous Region Forestry Research Institute, Nanning 530002, China

Abstract Due to the heterogeneity of soil, there are spectral differences between different measurement positions of a soil sample
and among different samples of a soil genetic layer. As a result, an estimated value of a soil property using in situ spectra of soil
inevitably has errors. However, these errors have not been revealed so far. In this paper, 80 soil profiles and 38 soil surface
samples were collected twice with cutting ring from a small area of woodland in typical hilly areas in southern China. Then, the
soil organic matter content was measured by in-situ spectrometry and traditional laboratory method, so as to analyze the estima-
tion error of soil organic matter content caused by different spectral test points and sampling locations. The results show that,
the spectral difference of each sample at a total of 18 test points ranges from 0. 12° to 8. 13°, with an average value of 1. 55°. The
spectral difference between two repeated sampling locations of each sample is 0. 18°~3. 65°, with an average value of 0. 88°. The
estimated error of soil organic matter due to the different positions of test points was 0. 92~ 14.66 g « kg~ ', accounting for
3. 8% ~428% of the measured organic matter content. The estimation error of soil organic matter caused by different sampling
locations is 0. 005 7~11.46 g « kg™ !, accounting for 0.017% ~92% of the measured organic matter. Moreover, the error
caused by the former is larger than that caused by the partial least squares regression model used in this paper, while the error
caused by the latter is slightly smaller than that caused by this model. In addition, it is found that these two errors increase with
the increase of measured organic matter content. Hence, this paper argues that the errors caused by different test points and
sampling locations should be paid attention to in future studies, especially in soils with higher organic matter content, and calls

for research on more effective methods to reduce these errors.
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