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Festuca arundinacea as a kind of typical grass in northern China, it has the advantage of storing and
infiltrating rain water. In order to research the runoff of F. arundinacea grassland, we studied the
changing process of runoff coefficient under different coverage ( bare land, 60% , 90% ) and varied
rainfall intensities (30, 60, 90 mm/hour) in F. arundinacea grassland through artificial simulated
rainfall experiments. And we also studied its relationship with different influencing factors. Taking bare
land as control, we studied the runoff coefficient reduction rate of F. arundinacea grassland under varied

experimental conditions. The results showed that: 1) The initial runoff time of F. arundinacea grassland
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decreased with the increase of rainfall intensity, and it prolonged with the increase of coverage.
Simultaneously, the greater the rainfall intensity was, the smaller range the runoff coefficient reduction
rate became. And the greater the coverage was, the more obvious the grassland delayed the initial runoff
time. 2) The runoff coefficient of F. arundinacea grassland and bare land both rapidly increased and
then tended to be stable with the increase of rainfall time. After simulation, it was found that the runoff
coefficient all showed a logarithmic function with rainfall time. 3) Runoff coefficient of F. rundinacea
grassland decreased with the increase of coverage,and it increased with the increase of rainfall intensity.
Also, the lower the coverage was, the more significant the rainfall intensity affected runoff coefficient.
But the larger the coverage was, the less significant the rainfall intensity affected runoff coefficient. 4)
The ability of F. arundinacea grassland in reducing runoff coefficient was limited. With the increase of
rainfall intensity, runoff coefficient reduction rates of two kinds of coverage grasslands were more close.
When the rainfall intensities were 30, 60, 90 mm/hour, the differences in runoff coefficient reduction
rate between the 60% and 90% coverage grassland were 25% , 24% , 23% , respectively. 5) The
regression equation of the runoff coefficient of F. arundinacea with rainfall intensity, coverage and rainfall

time was established under experimental conditions. After verification, the equation could be applied to

predict the runoff coefficient of F. arundinacea grassland under the experimental conditions.
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Tab. 1 Initial runoff time of Fesiuca arundinacea grassland and bare land
B W T 58 LGRS WA I 18]
Coverage Slope degree/(°) Rainfall intensity/(mm-h~") Initial moisture content/% Initial runoff time/min
30 24.8 20
#i i Bare land 5 60 24.9 8
90 24.8
30 24.9 60
60% 5 60 25.9 10
90 24.8 4
30 24.8 63
90% 5 60 24.8 30
90 25.3 11
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Tab.2 Regression analysis on rainfall and runoff coefficient

(AL Eah =75 7 2
Rainfall intensity/(mm-h~") Coverage Regression equation

#H Bare land r=0.306 9lnz —0. 890 9 0.9859

30 60% r=0.382 2Ins — 1. 568 2 0.996 8
90% r=0.229 0lnz —0. 940 9 0.9923

Ll Bare land r=0. 355 7lnt - 0. 600 4 0.940 0

60 60% r=0.270 2Int 0. 624 9 0.9975
90% r=0.3523Inr - 1.2194 0.9985

3 Bare land r=0.2251lnz +0.094 3 0.9579

90 60% r=0.2733Int —0. 448 8 0.990 1
90% r=0.3104In: -0.870 5 0.988 5
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Fig. 1 Process of runoff coefficient of grassland and bare land under different rainfall intensities
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Tab.3 Reducing capability of F. arundinacea grassland on runoff coefficient

e A

Experiment condition

BRI R b AR IR R AR

EEN GRS

Runoff coefficient Runoff coefficient Reduction rate of runoff

of bare land of grassland coefficient/ %

T3 30 mm/h Rainfall intensity 30 mm/h 0. 66 0.4 39
60% 3% 60% coverage  F5% 60 mm/h Rainfall intensity 60 mm/h 0.89 0.57 36
F5E 90 mm/h Rainfall intensity 90 mm/h 0.97 0. 68 30
Fi 3 30 mm/h Rainfall intensity 30 mm/h 0. 66 0.24 64
90% 72 1 90% coverage M5 60 mm/h Rainfall intensity 60 mm/h 0.89 0.36 60
T 5% 90 mm/h Rainfall intensity 90 mm/h 0.97 0. 46 53
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Fig.2  Comparison in the predicted and measured values of runoff coefficient
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