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Abstract; The relationship between vegetation and slope erosion in the Loess Plateau will face challenges of more complex
and extreme rainfall scenarios with the climate change. This study selected the grassland slope in the loess hilly area as the
experimental subject. Three typical rainfall events in the local area were used to research the relationship between plant

canopy, litter and roots and soil erosion, and their response regularity to different rainfall scenarios. Event-I had short
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duration, high intensity and large rainfall amount; event- Il had moderate duration, intensity, and rainfall amount; and
event-Ill had long duration, low intensity and small rainfall amount. The three events represented the three scenarios which
classified by the k-means clustering analysis of erosive rainfall events during 2015—2017. At the scale of multi-year rainfall
events, the canopy mainly affected the reduction of sediment concentration, which reduced 48.20% of sediment
concentration and accounted for 53.03% of the total contribution, and the canopy also contributed about 1/3 of the total
reduction of runoff and soil loss; the litter showed the highest effects on runoff reduction, which reduced 28.43% of runoff
and accounted for 50.75% of the total contribution, but the relative contribution rate of the litter on soil loss reduction was
only 26.41% ; and the roots had the highest effects on soil loss reduction, reducing soil loss by 36.33% and contributing
37.95% of the total contribution, which was much higher than its relative contribution rate of runoff reduction (15.58%). It
indicated that the influencing mechanism of grassland plant on soil erosion was controlled by the canopy, litter and roots,
where the more complete of components, the higher capacity of reducing runoff and soil loss. The single event analysis
showed that with the change of event-I, event-II to event-Ill, the contribution of canopy to reducing runoff and soil loss
were both negative values (from—=77.97% to —0.91% ), and the relative contribution gradually decreased; while the
contribution of litter and roots to reducing runoff and soil loss reached 12.05%—57.70% and 86.90%—95.51% , and the
relative contribution gradually increased. It indicated that the main approaches of different grassland components controlling
soil erosion were influenced by rainfall scenarios. The statistical conclusions of rainfall at a long time scale were not
necessarily applicable to specific rainfall scenarios. This study compared and analyzed the soil and water conservation
functions of grassland plant in both the event—and multi —year—scale rainfall, which could provide a scientific basis for
studying the relationship between rainfall, vegetation and erosion under the background of vegetation recovery and severe

climate change in the Loess Plateau.

Key Words: the Loess Plateau; soil and water loss; rainfall regime; vegetation vertical structure; runoff and soil

loss reduction
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Fig.1 The location of study area and the microplots with different treatments
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Table 1 The features of rainfall scenarios of three typical rainfall events
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Table 2 The mean runoff, soil loss and sediment concentration of different treatments under different rainfall scenarios
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Fig.2 The reduction of runoff, soil loss and sediment concentration of different treatments under different rainfall scenarios
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Fig.3 The contribution of different treatments to runoff reduction, soil loss reduction and sediment reduction under different

rainfall scenarios
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Table 3 The contribution of different vertical structure components in grassland to soil and water conservation
e R T = 22153 5THRRE The contribution of different components/ %
Function types Rainfall events HZ Roots Hid&4) Litter 52 Canopy S Total
I FifF-all 8.73b 28.43ab 18.85h 56.01a
Runoff reduction F- 1 95.51a 12.05b -12.64¢ 94.92a
HE-1 95.46a 57.70a -77.82b 75.34a
Ff-M 86.96a 25.22ab -77.97b 31.30ab
WD Ff-all 36.33b 25.29h 34.12b 95.75a
Soil loss reduction F- 1 93.24a 6.87b -0.91b 99.20a
k-1 94.29a 25.99h -27.32¢ 92.97a
FE-TI 86.90a 27.78h -34.13¢ 76.19a
WY TR Ff-all 17.16¢ 25.54be 48.20b 90.90a
Sediment concentration FHE-1 33.43a 28.50a 32.94a 94.87a
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Fig.4 The relative contribution of different grassland components to runoff reduction, soil loss reduction and sediment concentration

reduction under different rainfall scenarios
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