5535 B 8 W S &~ £ Eild Vol.35,No.8
20154F 4 A ACTA ECOLOGICA SINICA Apr.,2015

DOI: 10.5846/stxb201310302620

IMESE, ARTIE, SR BRULE, W R, 2N DR AR R i X K B 0 S AR S AR AR 24T, 2015,35(8) :2574-2580.
Sun J M, Yu X X, Fan D X, Liang H R, Chang Y, Li H Z.Impact of vegetation cover on surface runoff hydraulic characteristics with simulated rainfall.
Acta Ecologica Sinica,2015,35(8) :2574-2580.

1< H00 B HY TS 45 K 55 FE X 4K T A UK B0 1 = R I B =2 I

IMEE, AR, BEE RME, F R, FHZ
RO A, KR S R B SR AL 3650 % , I 100083

TE Ol BT SE R By i, ST TS TR 10000 200, BERTEREE 30mm/h Hl 60mm//h 2% T AN [ 5 J8E S 22 X 4 1T O
PV PR R OE T TR IR 57 TEECRIBE ) 3 B = A5 TR 7K L 32 ok 8 R 2 e R 4 5 DI (4 7K ) SRR HEAT T R
W FEAE AR TV KB 30 S ST A G S8 R, B T o 32 30 A ) S 0 R 3, 22 e B i RO ) 0. /NI T A8 U o A
TE A5 IR TR SR R AN PEE A F T B U B PO 2 i PRI I /) | 8 T O/ N — e 2 B - BRI > 20% >40% > 60% >80% , A4 Fi i
JEET S TH I o 55 AT b S RO B A R A T T 9 55 R RO/, I HL ol 57 TR AR 5 FE AR AL - BR ML > 20% > 40% > 60% >
80% , ST FH 3 Z B I Vb A RAFRORLE G AR  BEI IMT B 28 B 3 O 3 iy v 3 SRk 0s , O HLBHL ) R 8E 0—1
el N AR BTy REOR T 1 LU/ B 2%

REEIR RA B BRI BT ; K12 WA

Impact of vegetation cover on surface runoff hydraulic characteristics with

simulated rainfall

SUN Jiamei, YU Xinxiao® , FAN Dengxing, LIANG Hongru, CHANG Yu, LI Hanzhi
Key Laboratory of Soil & Water Conservation and Desertification Combating of Ministry of Education, Beijing Forestry University, Beijing 100083, China

Abstract. Soil and water loss has caused severe land resources depletion and eco-environment degradation in many areas of
China, which leads to reduction of local agricultural and industrial productivity. Furthermore, as a severe environmental
problem, soil and water loss will affect many respects, such as nature, economy, society and science. Many factors are
influencing the degree of soil erosion, Plant vegetation coverage, rainfall intensity and duration, soil type and texture, etc.
In this study we chose slope, rainfall intensity and vegetation coverage as impact factors to the degree of soil erosion. Plant
ryegrass is one of the feasible measures to avoid soil and water loss. In order to understand the process of runoff movement
under the complex surface conditions and the effect of flow and different surface conditions on hydraulics parameters, we
utilized the artificial rainfall approach to study the process of runoff and sediment yield and its hydraulic characteristics to
explore how ryegrass play a role in the work of soil and water conservation. The experiment was designed with 30 mm/h and
60 mm/h rainfall intensity and slopes of 10° and 20° with different coverage of ryegrass (0, 20% , 40% , 60% , 80% and
100% ) in Jiufeng experimental forest farm of Beijing Forestry University. During the simulated rainfall process, the runoff
samples were collected at fixed time: in the first ten minutes, the runoff was sampled every two minutes due to the fast
increase of runoff amount, and then the runoff was sampled every five minutes in the last fifty minutes as the change of
runoff amount went slow. At the end of the experiment, the volume of runoff was measured, and then standing the runoff

samples were placed and dried for 24 hours, respectively, to obtain the amount of sediment. During the simulated rainfall
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process, the velocity of overland flow was measured every ten minutes. Then the surface runoff and hydraulic parameters
were calculated with runoff, sediment and surface runoff velocity. By choosing Reynolds number, Froude number and drag
coefficient as factors to characterize the water advance and water recession process, the results showed that: the Reynolds
number increases with the slope degree and rainfall intensity. The increase of ryegrass could play important roles in both the
decrease of the Reynolds number and the Froude number, and the Reynolds number and the Froude number under different
coverage are: bare land>20% >40%>60%>80% and bare land>20% >40%>60%>80% , respectively. The drag coefficient
and sediment yield rate were well-fitting, and the sediment yield rate decreased as the drag coefficient increased. When the
drag coefficient was between zero and one, the growth rate of sediment yield was larger than the drag coefficient. By this
study, we know that ryegrass has a great significance to soil and water conservation. Moreover, the increase of ryegrass
coverage leads to the enhancement of the soil and water conservation function. The results of the ryegrass regulating runoff

and preventing soil erosion in this study have theoretical significance to understanding the process of soil erosion.
Key Words: ryegrass; overland flow; simulated rainfall ; hydraulics; flow pattern
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Fig.1 Changeable process of Reynolds number in different ryegrass coverage
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Fig.2 Changeable process of Froude number in different herb cover
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