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1
Tablel Soil physical and chemical indicators
EC K P
Sample Nos. Locations pH (ms em') (g?{l:') Effect(lr:/leg Ilfgi;)ntent Eﬁ“ecg;; lig?'(; ntent Texture
XT 121°25'7" E 31°1'45" N 7.63 0.14 13.95 136.90 7.85
ZK 121°26'12" E 31°2'4" N 8.33 0.14 21.04 166.15 12.79
ZW 121°26'18" E 31°2'6" N 8.58 0.16 17.53 162.87 16.66
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Fig. 1 The spectral curves of different particle sizes
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Table 2 Characteristic parameters of control points of spectrum curves
Particle sizes
Samples The control point slopes 1 ~2 mm 0.5~ 1 mm 025~05mm 0.15~025mm 0.05~0.15 mm < 0.05 mm
XT SA x 100 7.36 7.79 7.29 7.06 7.65 8.44
SB x 100 1.94 1.95 2.58 2.92 2.62 3.35
SC x 100 0.28 0.40 0.69 0.92 0.51 1.16
SD x 100 -0.04 0.21 0.36 0.47 0.24 0.72
SE x 100 0.11 0.17 0.36 0.62 0.18 0.73
SF x 100 -0.09 -0.05 0.12 0.36 -0.07 0.43
XY SA x 100 5.62 7.36 7.39 7.44 7.54 8.01
SB x 100 2.26 2.62 221 2.83 2.19 3.22
SC x 100 0.64 0.76 0.54 1.06 0.33 1.21
SD x 100 0.31 0.09 0.02 0.48 0.02 0.64
SE x 100 0.42 0.10 0.23 0.65 0.12 0.73
SF x 100 0.28 0.00 0.07 0.46 -0.01 0.52
W SA x 100 4.76 4.47 4.08 5.48 4.03 5.40
SB x 100 2.39 227 2.65 1.74 2.81 2.86
SC x 100 0.43 0.65 0.33 0.97 0.98 1.08
SD x 100 0.43 0.64 0.40 1.03 1.01 1.14
SE x 100 0.31 0.41 0.30 0.75 0.69 0.89
SF x 100 0.08 0.13 0.04 0.43 0.35 0.56
23 7.24%
0.25 mm 0.15 mm

400.11 ~ 1649.15
nm . 400.11 ~ 760.74 nm . N
761.31 ~ 1649.15 nm

3
0.25 mm
0.15 mm 7.23%
0.15 mm 0.05 mm el
3 %
Table 3 The change rates of soil spectral reflectance
400.11 ~ 760.74 nm 761.31 ~ 1649.15 nm 400.11 ~ 1649.15 nm
Wavelength 400.11 ~ 760.74 nm Wavelength 761.31 ~ 1649.15 nm Wavelength 400.11 ~ 1649.15 nm
Particle sizes
W ZK XT ZW ZK XT ZW ZK XT
Average Average Average
2 ~1 mm 2.12 5.33 1.02 2.82 1.36 6.48 2.06 3.30 1.65 6.03 1.65 3.11
1 ~0.5 mm 2.89 3.85 1.82 2.85 3.79 0.45 8.33 4.19 3.45 1.19 5.75 3.46
0.5 ~0.25 mm 3.90 447 0.36 291 1.51 4.94 3.85 3.43 241 1.33 2.24 1.99
025 ~0.15mm 1.21 12.53 7.96 7.23 8.51 0.27 1.05 3.28 5.73 4.81 3.62 4.72
0.15~0.05mm 0.17 5.75 2.26 2.73 1.97 8.55 11.19 7.24 1.31 2.98 7.73 4.01

ZW.ZK.7ZK °
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Fig. 2 Correlation coefficients of reflectance and soil particle sizes
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Fig. 3 The spectrum curves after continuum removed
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Fig. 4 The change of soil reflectance with soil particle size
3 0.25 nm
<0.15 mm °
1
< 0.25 mm 0.15 mm .



297

0.15 mm 0.05 mm 0.25 mm 0.15 mm
7.23%.7.24%  4.27%.
2
3
4
450 nm.490 nm
[21]
4 N
[1] MEER F V D. Analysis of spectral absorption features in hyper

spectral imagery [J]. International Journal of Applied Earth
Observation and eoinformation, 2004, 5(1): 55 - 68.

KHAN NASIR M, RASTOSKUEV VICTOR V, SHALINA ELENA V.
Mapping salt- affected soils using Remote sensing indicators- a simple
approach with the use of GIS [C]. In Paper presented at the 22nd

Asian Conference on Remote Sensing, 2001, 5: 9.

> >

[ , 2009, 29(7): 1759 - 1763.
. , 2011, 25:
390 - 391.
[D].
, 2011,
[D]

, 2009.

[7]

(8]

[9]

[10]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

BOWERS S A, HANKS R J. Reflectance of Radiant Energy from
Soils[J]. Soil Science 100, 1965: 130 - 138
Vis/NIR [D].
, 2010.
[7]. 1999.

CLOUTIS E A. Hyperspectral geological remote sensing: evaluation of
analytical techniques. Int. [J]. Remote Sensing, 1996, 17 (12): 2215 -
2242.
CLARK, R. N, SWAYZE G. A. Mapping minerals, amorphous
materials, environmental materials, vegetation, water, ice, and snow,
and other materials: The USGS Tricorder Algorithm: in Summaries of
the Fifth Annual JPL Airborne Earth Science Workshop, JPL
Publication, 1995, 95-1: 39 - 40.

, . M]. : ,
2000.
DEHAAN R.L, TAYLOR G.R. Field- derived spectra of salinized
soils indicators

and vegetation as of irrigation- induced soil

salinization[J]. Remote Sensing of Environment, 2002, 80: 406 - 417.

1. ,2010(86): 4 - 8.
.
, 2002.
, , . - N M.
, 2006: 129 - 159.
STONER E.R., BAULLLGARDNER MF. Characteristic Variations in
Reflectance of Surface soil [J]. SOIL. SCI. SOC. AM. J., 1981, 45:
1161 - 116.

, , . Ul ,
2006, 43(6): 1027 - 103
(D]
,2010.
vl , 2010, 28 (1): 111 -
116.
. , 2008 ,28(3): 624 - 628.



298 46

Analysis of Spectral Characteristics for Different Soil Particle Sizes

MA Chuang', SHEN Guang- rong'", WANG Zi- jun', WANG Zhe*
(1. SJTU Research Center for Low Carbon Agriculture, Shanghai 200240, China; 2. Shanghai Foresiry Station, Shanghai 200072, China)

Abstract: Soil samples were taken from the field which were appropriately grinded and filtered into different particle
sizes (2 mm, I mm, 0.5 mm, 0.25 mm, 0.15 mm and 0.05 mm, respectively) and measured using spectrometry in a
darkroom. Transformation and continuum removal were used to examine the variation of soil spectral characteristics
and how this variation would be affected by different soil particles. The results showed that the average spectral
reflectance of different soils increased with decreasing soil particle sizes in full- wave band, visible and infrared band,
respectively. And soil particle sizes were negatively correlated with soil spectral reflectance. The differential transform
detailed some obscure information in the original spectral data. Average reflectance in visible and full- wave band
showed more remarkably increasing trend when soil particle sizes were lower than 0.25 nm, which also happened in
infrared band when soil particle size was lower than 0.15 mm. Along with the decreasing soil particle sizes, soil
absorption peak presented polynomial distribution at 450 nm and 490nm. The average reflectance of full- wave band
increased in power- function.

Key words: Soil particle size; Reflectance; Continuum removed; Correlation; Spectral characteristics



