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Table 1 Physical and chemical properties of the quartz sand tested
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Table 2 Effects of nano magnetic materials on magnetic susceptibility of the soil tested

fide°s

itk FMagnetic susceptibility ( SI)

Concentration (% )

200 nm

0 0.0000075 £ 0.024 Cd 0.0000075 £ 0.024 Cd
1.5 2.619+0.673 Be 0.360 = 0.102Bc
2.5 3.687 = 0.580 Bb 1.216 £ 0.083 Bb
3.5 6.290 £ 0.474 Aa 3.503+1.033 Aa

F: FIARNEFRRREZEFEE (p<0.05) ; FAFIARKEFEFRREZFWEE (p<0.01) Note: Values followed by

different lowercase letters within the same row are significantly different at 0.05 significance level; Values followed by different capital

letters within the same row are extremely and significantly different at 0.01 significance level
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Fig. 1 Diagram of temporal variation of magnetic susceptibility of the surface subjected to splash erosion relative to concentration of the

nano magnetic material
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Table 3 Fitting functions of magnetic susceptibility of the surface subjected to splash erosion and splashing time

PR REAERDRE W b J5 3 J2 1 A1 255 0 ol P ) 9 0GR =X ,
Nano magnetic materials Concentration ( % ) Relation between surface magnetic susceptibility and splashing time .

20 nm 1.5 x1=—0.40In (¢) +1.695 0.910

2.5 x1=—0.311In (¢) +1.671 0.965

3.5 x=—1.291n (¢) +3.397 0.948

200 nm 1.5 x1=—0.04In (¢) +0.042 0.701

2.5 x=—0.28In (¢) +0.555 0.856

3.5 x1=—0.24In () +0.698 0.926
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Fig. 2 Diagram of relationship between splash erosion rate and magnetic susceptibility of the sediment from splash erosion relative to

type and concentration of the magnetic material ( within 5 min )
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Table 4 Correlation relationship between magnetic susceptibility of the sediment from splash erosion and splash erosion rate relative to

type and concentration of the magnetic material

R BETER R I

Tl e V0 P R 5 T ok A ) G R 5K

Relation between surface magnetic susceptibility of splashed sediment and R

Nano magnetic material Concentration ( % )

splash erosionrate

20 nm 1.5
2.5
3.5
200 nm 1.5
2.5
3.5

7:=0.666M"" 0.642%%
2o=1.531 M 0.858%*
2=1.628M"%" 0.490%*
2,=0.227M" 1% 0.501%*
7:=0.163M""! 0.750%
2o=2.488 M 0.763%:#

W RPERR RN B E K (p<0.01) ; *E£RIEFNEEKFE (p<0.05) Note: ** denotes extreme significance at 0.01

level; and * significance at 0.05 level in the table
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Fig. 3 Diagram of variation of magnetic susceptibility and microrelief of the two nano magnetic materials with splash erosion going on

(3.5%, three replicates )
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Feasibility Study of Using Nano Magnetic Materials to Characterize Splash
Erosion of Land Surface

WANG Qian LIN Jinshi" HUANG Yanhe JIANG Fangshi ZHOU Man LIN Lei ZHU Can

( College of Resources and Environment, Fujian Agriculture and Forestry University, Fujian Provincial Key Laboratory of Soil

Environmental Health and Regulation, Fuzhou 350002, China)

Abstract Certain achievements have been made in the study on soil erosion on slopes using magnetic
tracers. However, the traditional magnetic tracer method is far from effective enough to meet the requirements
of the study to characterize splash erosion caused by each rainfall event. Therefore, an in-lab splash erosion
simulation experiment was carried out over on a bed of non-magnetic quartz sand mixed separately with nano
magnetic materials, different in particle size (20 nm or 200 nm ) , at a rate of 1.5%, 2.5% and 3.5% in
this study, Magnetic susceptibility meter and Three-dimensional Laser Micro-topographical Scanner was
used to monitor variation of the magnetism of the land surface and its relationship with changes in topographic
characteristics of the land surface subjected to splash erosion, and hence to study feasibility of using nano
magnetic materials to characterize splash erosion. Results show that the 20 nm magnetic material was more
effective than the 200 nm magnetic material in raising magnetism of the quartz sand over its background
value, and the effect varied sharply with concentration or incorporation rate of the magnetic materials; and
the higher the concentration of the material, the more durable the tracing effect. After splash erosion, surface
magnetic susceptibility declined gradually with the time going on, displaying a high logarithmic function

relation expressed as y;= aln (¢) +b; The use of 20nm magnetic material, 3.5% in concentration effectively
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characterized changes in splash erosion rate of the quartz sand ( p <0.01 ) with a power function relation
expressed as y,=aM" ( x, = sediment susceptibility and M = splash erosion amount ) . The highly significant
relationship between the variation of magnetic susceptibility of the 20 nm magnetic materials in the 3 minutes
of splash erosion and the variation of microrelief demonstrates that the 20nm magnetic material can be used to
characterize erosion degree, up to the range of =5~ 10 mm, of the land surface subjected to splash erosion
within a short period of time. All the findings in this study prove that it is, to a certain extent, feasible to use
20 nm magnetic material to characterize splash erosion of land surface. Moreover, this study may help open
up some new ideas and develop new methods for further study on utilization of the magnetic tracing method.
Key words Splash erosion; Magnetic tracer; Nano magnetic materials; Magnetic susceptibility;
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