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Fig.1 Sampling sites and their land-use types, with the background of Normalized-Difference Vegetation Index (NDVT) of Shaoguan in 2007
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Tab. 1 Descriptive statistics results of magnetic parameters

W2 25 e /ME SN BfE b ZE A5 R
wf (0% m’ kg™ 3.73 386.49 4277 56.93 1.331
A Jars/ (10°m* kg™ 1.73 968.78 158.19 192.53 1.217
(;”f *,lr\”)” SIRM/ (10°A-m*kg™) 0.17 21.88 3.11 3.92 1.262
xa% 2.01 17.80 9.96 447 0.448
Cears/SIRM) / (10°meA™) 0.02 1.71 0.63 0.42 0.678
wf (10 m* kg™ 3.73 251.63 27.75 46.86 1.689
sarn/ (10%mP kg™ 1.73 90730 111.57 178.95 1.604
(fg‘iﬁl{) SIRM/ (10°Am>kg™h) 0.17 17.05 2.79 3.69 1.320
xa% 3.50 17.13 6.84 331 0.485
Cears/SIRM) / (10°mA™) 0.03 1.47 0.42 0.28 0.667
wf (0% m’ kg™ 4.17 386.49 50.17 60.24 1.201
sarn/ (10%mP kg™ 3.17 968.78 181.14 196.13 1.083
( ggiﬁl{) SIRM/ (10°Am>kg™h) 0.38 21.88 3.26 4.06 1.242
xa% 2.01 17.80 11.50 4.16 0.362
CearsdSIRM) / (10°mA™) 0.02 1.71 0.73 0.45 0.615
wf (10 m* kg™ 4.03 251.63 45.40 53.60 1.180
IR sars/ (10%mP kg™ 3.74 968.78 173.34 228.90 1.321
WRRE R SIRM/ (10°A-m*kg ") 0.17 21.88 3.12 4.10 1313
(46 /) 2% 2.01 17.80 9.96 4.60 0.462
Cearsd/SIRM) / (10°mA™) 0.03 1.63 0.63 0.43 0.688
wf (0% m* kg™ 5.03 386.49 41.59 69.99 1.683
R sars/ (10%m> kg™ 1.73 710.46 137.67 162.57 1.181
WRRE R SIRM/ (10°A-m*kg ") 0.38 17.05 3.02 4.13 1.367
(36 4 X% 2.10 17.62 10.43 438 0.420
Cears/SIRM) / (10°meA™) 0.02 1.71 0.67 0.47 0.693
wf (0% m* kg™ 3.73 84.87 37.53 26.23 0.699
sarn/ (10%mP kg™ 9.24 463.93 160.97 133.57 0.830

HoAth B 3,20

(15 49 SIRM/ (10°A-m*kg™) 0.25 11.83 3.27 2.98 0.910
xa% 3.69 15.68 8.85 434 0.490
CGears/SIRM) / (10°mA™) 0.18 1.13 0.51 0.28 0.541
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Fig.2 Contour maps for spatial distribution of magnetic parameters via
Kriging (a. ys b. yarms c. SIRM; doyus e xarm/SIRM)
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Fig.3 Error bar charts showing 95% confidence interval of magnetic
parameters by different parent materials and landuse categories
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Tab.2 Bivariate spearman correlation coefficients of magnetic parameters

W28 X JARM SIRM X Xarm/SIRM

xir 1 - - - -

e 0798 1 — — —

ﬁ SIRM ~ 0.8557  0.699” 1 — —

A X 0.439" 05357 0.162 1 —
tar/SIRM 0129 05417 -0.159  0.687" 1

xir 1 - - - -

] JARM 0.827" 1 — — —

fg SIRM 09137 0.8777 1 — —

X 0.599”  0.638" 0.591" 1 —
xad/SIRM =012 0.183  -0.238  0.233 1

xir 1 - - - -

JARM 0.753" 1 — — —

f‘ﬂk SIRM 09107 0.662" 1 — —

X 0.256"  0.444"  0.037 1 —

xar/SIRM  -0.007  0.492™  -0.247"  0.685" 1
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Spatial Distribution and Influencing Factors of Magnetic Properties of
Agricultural Soil in Shaoguan, Guangdong

BIAN Yong'?, OUYANG Tingping', WAN Hongfu’, KUANG Yaoqiu', HUANG Ningsheng'

(1. Key Laboratory of Marginal Sea Geology, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
Guangzhou 510640, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;

3. Guangdong Institute of Eco-Environment and Soil Sciences, Guangzhou 510650, China )

Abstract: Environmental magnetism method has advantages of rapidness, cost-effectiveness and
non-destructiveness. It has great research value and application potential in the field of agricultural soil. Studies
on magnetism of agricultural soil would help to extend the knowledge about its properties and develop the
methodology of theoretical and applied researches on agricultural soil. However, relevant researches are limited.
Shaoguan in Guangdong Province was chosen as a typical region for the research on magnetic properties in
subtropical area. A set of 97 surface soil samples (32 were collected on farmland and 65 on forestland in the
region) were used for magnetic measurements, including low- and high-frequency magnetic susceptibilities (y;
and y;), anhysteretic remanent magnetization (ARM, converted to mass-specific susceptibility form y,ry) and
saturation isothermal remanent magnetization (SIRM). Frequency-dependent susceptibility yw and the ratio
xarm/SIRM were also calculated from the measured magnetic parameters. Analyses of spatial distribution
characteristics of magnetic parameters in agricultural soil and their influencing factors, as well as correlation
between magnetic parameters, were carried out. Results showed that there existed great spatial variations of
magnetic parameters in agricultural soil throughout Shaoguan. Magnetic mineral abundance related parameters, i.e.
Xir xarm and SIRM, showed high values in Qujiang, Xinfeng and northern Lechang, while magnetic grain size
related parameters, i.e. yu and y4rwm/SIRM, showed high values in Ruyuan, Wujiang, southern Shixing, and
northern Wengyuan, which meant finer magnetic grain size. In the studied region, land use type was the major
influencing factor on magnetic properties of agricultural soil. Magnetic particles in farmland were coarser grained
than in forestland, while magnetic mineral abundance in farmland was roughly lower than that in forestland. The
magnetic property difference between these two land use types was attributed to the loss of magnetic minerals due
to cultivation activity, and this effect was more essential on finer magnetic grains. This effect was also implied by
the different bivariate correlation coefficients between farmland and forestland. Effect of parent material on
magnetic properties of agricultural soil was less important than land use type, which was probably due to the more
significant impacts from anthropogenic factors, such as agricultural activity. Result of multiple correspondence
analysis indicated that anthropogenic emission sources, including industrial and transportation activities, may be
responsible for the significant magnetic enhancement of agricultural soil in top layer, which was supported by the
calculated industrial density derived from statistical data. Anthropogenic emission sources may also contribute to
the magnetic grain size distribution to some extent.

Key words: agricultural soil; magnetic properties; correspondence analysis; Shaoguan



