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Abstract; Combining a manually simulated rainfall experiment with nutrient loss model, we
quantified and forecasted the relationship between nutrient loss of matrix runoff and rainfall fre-
quency and time in a rock slope matrix-vegetation system. Results from the rainfall experiment
indicated that the losses of nitrogen (N) , phosphorus (P) and potassium (K) showed a negative
relationship with rainfall frequency. The relationship between the accumulated nutrient loss and
rainfall time followed the power function, and the nutrient loss showed significant differences with
rainfall frequency and with rainfall time (P=0.00). These models could be used to forecast the
nutrient loss accurately, with the coefficients of determination more than 0. 86. The results of the
model fitting agreed well with the experimental results, with the relative errors less than 27% .
Loss of element K was best predicted in the first rainfall, while Losses of elements N and P were
in the last rainfall. Therefore, our mathematical models could be used to describe the changing
process of nutrient loss in runoff along with rainfall frequency and time, and provided a theoreti-
cal basis for nutrient management in the rock slope matrix-vegetation system.
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Table 1 Matrix basic physical and chemical parameters
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1.2 6.5 5 10.36 7.51 22.80
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Fig. 1 Relationship between nutrient loss in runoff and
rainfall frequency
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Fig. 2  Relationship between cumulative nutrient loss in
runoff and rainfall time
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Table 2 Predicted model of relationship between nutrient
loss in runoff and rainfall frequency
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Table 3 Predicted model of relationship between nutrient loss in runoff and rainfall time

L oA 2 A X et R E(R?)
1 2 3 4 1 2 3 4
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Table 4 Comparison between measured results and predicted results of nutrient loss in runoff
TR B IR AT IR ZE (% ) A R 2
10 min 20 min 30 min 40 min 50 min 60 min 90 min 130 min 180 min (%)

N 1 11.35 7.76 9.52 15.65 8.10 1.59 2.90 2.56 11.38 7.87

2 22.97 8.75 12.91 6.32 0.89 0.17 7.81 1.88 19.65 9.04

3 25.25 24.09 4.19 18.04 25.46 30.01 7.64 17.77 41.73 21.58

4 11.33 1.90 0.22 7.65 11.15 8.76 3.16 3.77 14.17 6.90
P 1 46.97 13.88 9.16 13.54 1.81 10.21 26.65 32.24 30.41 20.54

2 34.02 15.94 22.84 20.03 14.59 11.53 5.60 2.51 14.77 15.76

3 22.31 5.02 11.91 18.18 22.65 24.71 7.06 13.54 12.56 15.33

4 5.33 2.12 1.37 7.98 17.32 24.94 11.24 3.85 14.30 9.83
K 1 2.19 2.96 5.24 3.86 0.27 6.96 11.45 4.98 13.08 5.67

2 24.82 9.21 25.24 16.03 4.85 3.60 2.19 11.20 7.67 11.64

3 20.32 37.15 9.22 24.82 32.79 35.18 6.71 23.91 45.87 26.22

4 56.61 16.17 20.38 18.73 11.42 10.79 3.40 13.50 23.95 19.44
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