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Abstract: [ Objective] The migration characteristics of heavy metals in the surface soil of sloping farmland
during water erosion process were analyzed in order to provide guidance for soil quality protection and for
defense strategies against heavy metal migration and diffusion in karst soil erosion areas in China. [ Methods ]
A simulated rain experiment was used to study loss characteristics of heavy metals (Cu, Ni, Cd, and Cr)
from runoff and erosion in farmland under different slope conditions (10°, 15°, 20°, and 25°) and rainfall
intensities (50, 70, 90, and 120 mm/h). [ Results] @ Initial runoff and sediment yield increased with
increasing of rainfall intensity and slope, then tended to gradually become stable. The critical slope for
sediment yield was 20° under different rainfall intensities and slopes; @ Heavy metals mainly existed in
granular form in the erosion process of topsoil, and migration amount was proportional to rainfall intensity.
Heavy metal loss in granular form first reached a peak value under a rainfall intensity of 120 mm/h and a

slope of 20°. Dissolved heavy metals varied with rainfall intensity, except for dissolved Ni that reached a
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maximum variation range of 0.0044 mg/L at 50 mm/h. Cu, Cd, and Cr all reached a maximum variation

range of loss at 70 mm/h, and the maximum variation range of Cr was 0.0098 mg/L. The loss of dissolved

heavy metals had no obvious relationship with slope change. @ The heavy metal particle loss was related to

sediment yield, and the high coefficient of determination for Cr (R* =0.99) indicated that sediment yield

could well predict Cr particle loss. [ Conclusion] 20° is the critical slope for sediment yield, and that

migration of heavy metals is mainly in granular form. The fitting effect between sediment yield and heavy

metal elements (Cu, Ni, CD, and Cr) is good. indicating that there is a strong correlation between heavy

metal elements (Cu, Ni, CD, and Cr) and sediment yield.

Keywords: sloping farmland; soil and water erosion; simulated rainfall; heavy metal migration
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. 15° 0.556 4.654 2.088 0181  2.222 0.002 0.003 0 0010 0.165 0.232 0.004 1.073
20° 0.610 5.053 2,272 0.204  2.244  0.003 0.004 0 0009 0.184 0.233 0.004 1.168
25° 0.684 4.748 1934 0.213  1.279 0,002 0.003 0  0.008 0.168 0.197 0.005 1.097
10° 0.620 4.499 3.038  0.283  2.792  0.002 0.004 0  0.006 0.160 0.248 0.004 1.079
. 15° 0.616 5.977 2,286 0.251 1,512 0.003 0.003 0 0006 0.212 0.338 0.006 1.458
90
20° 0.741 6.699 4,802 0.544  2.993  0.002 0.003 0  0.007 0.239 0.362 0.006 1.552
25° 0.741 6.244 2516 0.310  1.324 0.003 0.003 0  0.006 0.221 0.350 0.006 1.490
10° 0.928 5.846 3.537  0.436  1.861 0.001 0.002 0  0.007 0.229 0.293 0.005 1.395
10 15° 1.056 7.716 4470 0.626  1.825 0.003 0.002 0  0.006 0.279 0.384 0.007 1.822
- 20° 1.082 7.855 4838  0.726  1.720  0.002 0.002 0 0,007 0.313 0.425 0.007 1.821
25° 1.067 7.306 3.791  0.636  1.078 0.002 0.003 0  0.006 0.294 0407 0.007 1.737
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