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Magnetic properties and the relationship with particle
size of topsoil in Urumqi
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Abstract: [Objective] This study investigated the differences in magnetic properties and particle size
distribution of urban and suburban topsoil in Urumgqi. The relationships between the magnetic properties
and particle size distribution and the feasibility of using particular magnetic properties as soil particle size
proxy were also explored to provide reference for future monitoring of urban soil pollution using magnetic

methods. [Method) In Urumgqi,45 topsoil samples at depth of 0—10 ¢m were collected from urban and sub-
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urban areas with different land use types and spatial uniformity. Soil magnetic parameters including low
field magnetic susceptibility (y.r),high frequency magnetic susceptibility (yur) .the percentage frequency
magnetic susceptibility (yp),hard isothermal remanent magnetization (HIRM) , soft isothermal remanent
magnetization (SOFTIRM) and saturation isothermal remanent magnetization (SIRM) and particle size
were measured using magnetic measurement instrument and laser diffraction particle size analyzer. The
Pearson correlation analysis method and GIS technology were used to determine the correlation between
magnetic parameters and particle size. [Result] The average values of magnetic parameters except yp, of
urban construction land were higher than those of agricultural land and unused suburban land. Multi-do-
main ferromagnetic minerals dominated magnetic properties soil samples. Clay content in urban topsoil was
less than that in suburban topsoil, while silt and sand contents were slightly higher than those in suburban
topsoil. The silt content was the highest,followed by clay and sand in Urumgqi. Comparison of absolute val-
ues of Pearson correlation coefficients between magnetic parameters and different particle size fractions in
urban topsoil showed that there were strong linear correlations between the following magnetic parameters
and particle size fractions;xl‘p with 2—8 pm, HIRM with 8 =16 pm,>63 pm,and YD with 16 —32 pm and
32—63 pm. There was no linear correlation between magnetic parameters and different particle size frac-
tions in soil samples from agricultural land,and unused land in suburb. The contents of clay and very fine
silty sand were moderately related to the values of ye » SOFTIRM, SIRM and HIRM in west, northeast,
central and southern regions and the values of YFp N urban central region. The fine silty sand content and
values of SIRM and HIRM had positive correlation in northwest,northeast and southeast regions. The fine
silty sand was less consistent with vy, in spatial distribution. The silty sand, coarse silt,sand content and
YD had positive correlation in northwest, northeast and southeast regions. [ Conclusion) The magnetic
properties and particle size distribution of urban and suburban topsoil in Urumgqi had different distribution
features. Three magnetic parameters including yr s HIRM and vy can be used as proxies of 2—8 pum.,fine
silty and sand,and silty sand and coarse silty contents in topsoil of urban construction land,respectively. In
addition,xu- s HIRM and yyp can accurately reflect the particle fractions in western, northeastern, central,
south,northwest,northeast,southeast and southwest regions.

Key words: magnetic property;soil particle size distribution;soil pollution; Urumgqi
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Table 1 Statistics of magnetic parameters measured in different regions of Urumqi

LWL FE(n=45) WX LR (=20 R EFE(e=21)

TS 8 All samples Urban samples Suburban samples
Magnetic parameter [ [T, I B I [T,
Range Mean Range Mean Range Mean
XLF/(XIO’g m? « kg 1) 26.1~299.6 87.3 48.5~299.6 107.9 26.1~142.0 63.7
SIRM/(X107° Am? « kg™ 1) 559.2~4 466.7 1993.0 1165.4~4 466.7 2 433.0 559.2~2 808.1 1 490.0
?21?;1;11?1\//[\;2 ckeg D) 176.6~1 870. 1 724.5 401.9~1 870. 1 913.3 176.6~1 083.0 508.9
HIRM/(X107° Am? « kg™ 1) 12.8~189.9 70.1 17.4~189.9 87.4 12.8~108.9 50. 4
SOFT/ % 28.1~42.2 35.95 29.2~42.2 36.8 28.1~38.6 34.0
HARD/ % 0.7~6.3 3.6 0.7~6.3 3.6 1.6~5.6 3.6
xro/ %% 0.3~6.9 2.8 0.5~3.6 1.6 0.3~6.9 2.6
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Table 2 Descriptive statistics of particle size distribution of soil in different regions of Urumqi %
. A R (n=45) X A (n=24) ABIX A FE(n=21)
*]écl?t{éiren All samples Urban samples Suburban samples
size e /IME NN ¥1E e /ME e KAE ¥ifE e /ME e KAE ¥i{E
Minimum Maximum Mean Minimum Maximum Mean Minimum Maximum Mean
<4 15.51 40.19 25.08 15.51 31.58 23.84 15. 83 40. 19 26.51
4~8 15. 20 28.94 22.28 16. 83 28.94 22.24 15. 20 28.08 22.33
8§~16 14.03 30. 04 20. 36 14.03 27.58 20. 50 15. 25 30. 04 20. 19
16~32 9.63 26. 37 16. 31 12. 40 19. 50 16. 37 9.63 26. 37 16. 24
32~63 2.50 18.75 9.77 4,47 18.75 10. 24 2.50 16. 46 9.24
4~63 58. 22 82. 85 68.72 58. 22 75.77 69. 35 58.94 82. 85 68. 00
>63 0.32 20. 57 6.19 0. 57 20.57 6.81 0.32 17. 27 5.48
2.3 BEAFHLIEHUEBRTEISHNESENXR AN [RVRLAS & 5 E] A Pearson #H 3¢ 22 801 .
3R AT, LIEHES RS
3 BEAFHTARLHAAFR TIHEUESHENREEMNHE XY
Table 3 Correlations between magnetic properties and particle size {ractions in different land use types of Urumqi
iifﬁi' JdHi fﬂ Pf%jf{;“;ie YL SIRM SOFTIRM HIRM XD
<2 0.233 0.203 0.225 0.199 —0.103
2~4 0.599" * 0.512~ 0.552"* 0.481" —0.314
T 4~8 0.606** 0.576" " 0.516** 0.565"* —0.575" "
Development 8~16 0. 355 0.435" 0. 344 0.496" —0.413~
land 16~32 —0.352 —0.301 —0.271 —0.152 0.438*
32~63 —0.472" —0.487* —0.451* —0.473" 0.505*
=>63 —0.519** —0.505" —0.474* —0.591*~ 0. 289
<2 —0.279 —0.403 —0.334 —0.209 0.131
& i/ 2~4 —0.153 —0. 364 —0. 268 —0.191 0.157
AR H 4~8 0.010 —0.096 —0.046 0.084 0.034
Agricultural 8~16 0.057 0.208 0.088 0.101 0.031
land/
Unused 16~32 0. 080 0.229 0.116 0.017 —0. 066
land 32~63 0. 108 0. 206 0. 158 0.032 —0. 141
=>63 0.132 0.178 0.230 0. 156 —0. 106

e FRAE P<0.05 JKFCOUID 1 A OC s x » FaRAE P<<0. 01 7K GBI b H o 3 4H G .
Note: * . Significant at the P<C0. 05 level; * * . Significant at the P<C0. 01 level.
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