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Abstract: [ Objective] This study aims to quantify the inhibitory effect of rock-attached moss coverage on runoff
and sediment yield and to determine its critical threshold. [ Methods] Indoor simulated rainfall experiments were
conducted on a 15° slope under a rainfall intensity of 80 mm/h for 1 h. Five rock-attached moss coverage levels
(0, 25%, 50%, 75%, and 100%) were set to investigate their effects on slope runoff, sediment yield, and
hydrodynamic parameters. [Results] 1) High rock-attached moss coverage treatments ( ==75%) significantly
inhibited slope runoff, reducing the runoff rate by 29.03% and 30.45% compared to bare rock and low coverage
treatments ( <<50%) , respectively (p<<0.05). 2) Rock-attached moss coverage also exhibited a significant
regulatory effect on the sediment yield process. During the first rainfall event (E,), the sediment reduction effect of
high moss coverage treatments increased by 46.51% and 152.00% compared to bare rock and low moss coverage
treatments, respectively. 3) Under consecutive rainfall events (E,+E,) , the overall sediment reduction effect of
rock-attached moss weakened, but the decreases for the 25% and 75% coverage treatments were smaller,
demonstrating relatively stable sediment reduction performance. [ Conclusion] Rock-attached moss indirectly

affects the soil surface hydrodynamic parameters by altering the rock surface hydrodynamic parameters of
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clint-grike slopes. For example, compared to bare rock treatment, the 75% coverage treatment reduced rock
surface flow velocity by 84.48% and indirectly decreased the soil surface flow velocity by 80.85%, thereby
influencing the slope erosion process. Under the experimental conditions, 75% rock-attached moss coverage can
serve as a critical threshold for inhibiting runoff and sediment yield. The research results provide a theoretical basis
and data support for soil and water conservation and ecological restoration in karst areas.

Keywords: moss biocrust; simulated rainfall; runoff and sediment yield; hydrodynamic parameters; karst

landform; ecological threshold
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Fig. 1 Relationship between rock—attached moss coverage and slope runoff rate
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Fig. 5 Correlations between moss coverage and slope hydrodynamic parameters, rock surface flow velocity and rock surface
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