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Abstract: The stability of artificial slopes is generally poorer and steeper compared to natural slopes, and the
effect of light rainfall intensity on slope erosion is not significant. Eighty percent of the soil and water loss on slopes
is caused by erosion from short periods of intense rainfall. Plant cover measures, as commonly used artificial slope
restoration methods, are often applied in highway slope and mine reclamation projects. To study the soil and water
conservation function of different grass species on artificial slopes under strong rainfall conditions, we explored the
characteristics and benefits of runoff, sediment production, and infiltration under two extreme rainfall intensities
(70mm/h and 100mm/h), different slopes (30° , 45° , 60° ), and various plant cover measures: white clover
(Trifolium repens L.), tall fescue (Festuca arundinacea Schreb.), and Bermuda grass (Cynodon dactylon (Linn.)
Pers.). The dynamic impact of different factors on slope erosion was assessed. The main findings of the study are

as follows:

(1)Surface runoff increases significantly with increasing rainfall intensity and slope gradient. Plant cover
measures can effectively reduce the amount of runoff on slopes. Under the same slope and rainfall intensity
conditions, the bare slope group had the highest runoff, while Bermuda grass had the lowest, with a significant effect
on reducing surface runoff. As the slope gradient increases, the runoff on slopes also increases. However, on steeper
slopes, the runoff reduction effect of slopes with plant cover measures is more pronounced. When comparing the
runoff reduction benefits of different plant-covered slopes relative to the bare slope group under various conditions,
plant cover measures can significantly improve the runoff reduction benefits of slopes. The overall trend of runoff
reduction benefits increases with the increase in slope gradient, indicating that the runoff reduction effect of plant
cover measures is more significant on steeper slopes. Overall, the runoff reduction benefits of the three groups of

herbaceous plants decrease in the following order: Bermuda grass > tall fescue > white clover.

(2)The overall sediment production characteristics show an initial increase followed by a stable production of
sediment with the increase in rainfall duration. With an increase in slope gradient, the sediment production increases
significantly, especially in the bare slope group. As the rainfall intensity increases, sediment production also
increases significantly. With an increase in slope gradient, the sediment reduction effect on slopes becomes more
pronounced. On steeper slopes, all three groups of slopes show significant sediment reduction benefits. Overall, the
sediment reduction benefits of the three groups of herbaceous plants decrease in the following order: tall fescue >
Bermuda grass > white clover. An increase in rainfall intensity and slope gradient has a significant impact on the
erosion rate of the slope, and plant cover measures can effectively reduce the erosion rate of the slope. On high and

steep slopes, excessive rainfall intensity may lead to slope collapse, and it is necessary to coordinate with certain
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drainage measures in the prevention process.

(3)The time required for rainfall infiltration to produce runoff decreases with an increase in slope gradient and
with an increase in rainfall intensity. The amount of rainfall infiltration decreases with an increase in surface runoff
and sediment production but increases with an increase in rainfall intensity and slope gradient. The slopes with
various plant cover measures exhibit good infiltration ability, resulting in a reduction of the initial runoff time
compared to the bare slope group to varying degrees. The amount of rainfall infiltration increases with the increase
in rainfall duration and begins to stabilize after reaching a certain level. Compared to white clover, tall fescue and
Bermuda grass show better infiltration ability for slope soil.

(4)In general, there is a positive correlation between slope runoff and sediment production, and a negative
correlation with rainfall infiltration. All three increase with the increase in rainfall intensity and slope gradient. The
three types of herbaceous plants can effectively suppress runoff and sediment production and increase rainfall

infiltration.
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