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Abstract: [ Objective ] Effects of the soil wetting-drying alternations induced by intermittent rainfall on the temporal dynamics
of soil aggregate size distribution (ASD) in the soil were studied in this paper, which is of great significance to in-depth
understanding of the mechanisms of sediment transport and fractionation and revealing rules of associated trace elements transfer
with runoff. [ Method ] In this study, a field experiment was carried out having the field of Cambisol subjected to five separate

artificial rainfall events within 37 days. During the experiment, soil aggregate breakdown process triggered by the rainfall events
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and dynamic change in particle size distribution of the soil aggregates were observed. And through analysis of dynamic changes
in the contents of P, Cu and Zn in soil aggregates of various particle size fractions, evaluation of impacts of intermittent rainfall on
enrichment of pollutants in the soil was performed. [ Result] Results show that soil wetting and drying cycles caused by the
intermittent rainfall triggered drastic turnover in ASD, which consequently declined in stability as a whole with the experiment
going on, especially the fraction of >250 um, which as a result decreased in proportion (P<0.05), while the fraction of <250 um
increased. Changes in ASD also led concurrently to variations of P, Cu and Zn concentrations in the various aggregate size classes.
The three elements gradually moved from aggregates of >250 pum to those of <63 um, and peaked in concentrations in aggregates
of <63 pm towards the end of the experiment. This shows that the intermittent rainfall triggered breakdown of aggregate structure,
increased in the fraction of <250 um aggregates, and enrichment of trace elements in the fraction (<250 pm), which in turn
aggravated the risk of increasing soil and water loss and associated discharge of pollutants. [ Conclusion ] The experiment
revealed how intermittent rainfall affect soil aggregate structure, fractionation of sediments and element transfer processes, which

may serve as certain theoretical reference for better understanding the mechanisms of lateral transfer of soil materials caused by

soil erosion.

Key words: Soil erosion; Aggregate stability; Rainfall simulation; Heavy metal; Aggregate size distribution
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Table 1 Rainfall simulation and sampling arrangements

AT WA \ B o TR S
ek R ] R SKHEH RAEIT ) 2
Atrtifical rainfall Rainfall duration Initial soil water
Drying period Sampling date Sampling steps

event /min content /%
Ml 40 / 2015/04/22 S1. S2 3.60+0.27

M2 40 / 2015/04/23 S3. S4 28.57+0.19

D1 2015/04/27 S5 24.02+0.94

H1 30 / 2015/04/29 S6. S7 21.45+1.86

D2 2015/05/06 S8 33.19+1.00

M3 40 / 2015/05/13 S9. S10 7.77+0.31

D3 2015/05/24 S11 7.26+0.40

H2 25 / 2015/05/29 S12., S13 4.36+0.16

e (1) Mi: 58 i DMHPAETSREIE; Hie 50 DNEEWREF. (2) RETERG N TN I EMRT . 5 LS IR B R 8) B it
1T (3) MR 135 AR N AN S5 /N X G - 4 {45 1 22 o Note: (1) Mi: i-th rainfall event moderate in intensity; ( 2 ) HRi: i-th rainfall

event high in intensity. Samples were taken before and after each rainfall event and during the interval between two events. (1) Mi: i-th

rainfall event moderate in intensity; ( 2 ) HRi: i-th rainfall event high in intensity. Samples were taken before and after each rainfall event and

during the interval between two events. ( 3) The initial soil water content is mean+SD of two replicate plots ( n=6) .
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Fig. 1

(a) Sketch of artificial rainfall experiment and sampling timing and steps, ( b ) Sketch of the artificial rainfall simulator, ( ¢) Set-up of

water-proof cover during the interval between two events, and (d) Experimental plot layout with sampling grids
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