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Relationship Between Energy Parameters of Sand-Covered Loess Slope and
Runoff and Sediment Yield During Thawing Period
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(1.Key Laboratory of National Forestry Administration on Ecological Hydrology
and Disaster Prevention in Arid Regions, Xi’an 710048; 2.State Key Laboratory of
Eco-hydraulics in Northwest Arid Region of China » Xi’an University of Technology» Xi’an 710048)
Abstract: In order to explore the temporal and spatial evolution process of energy parameters dynamic re-
sponse of sand covered loess slope in spring thawing period, two soil treatments (unfrozen slope and frozen
slope) and four sand cover thicknesses (0, 1, 2 and 3 cm) were used under the same discharge (1 L./min).
The temporal and spatial evolution process of runoff velocity (V), stream power (W), unit stream power
(P), and runoff kinetic energy (E) under different soil treatments and different thickness of sediment cover
were systematically analyzed. The results showed that: (1) The runoff velocity under different treatments
decreased with the extension of runoff generation time, and increased with the increase of distance from the
top of slope. The average runoff velocity of unfrozen slope and frozen slope varied from 0.23 to 0.35 m/s and
from 0.18 to 0.35 m/s, respectively. The temporal and spatial variation of runoff depth was opposite to that
of runoff velocity. The values of unfrozen slope and frozen slope varied from 0.36 to 1.32 mm and 0.46 to 2.89
mm, respectively. (2) The variation range of stream power of unfrozen slope and frozen slope was 0.22 ~
0.82 and 0.29 ~ 1.13 N/(m * s), respectively. The average value of unit stream power of unfrozen slope and

frozen slope varied from 0.047 to 0.072 m/s and 0.037 to 0.072 m/s, respectively. The runoff kinetic energy
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of unfrozen slope increased with the increase of sediment thickness, and the runoff kinetic energy of frozen

slope increased at first and then decreased with the extension of time. In space, the energy parameters of

unfrozen slope and frozen slope could be expressed by linear function (R*> 0.71). (3) There was a signifi-

cant linear relationship between runoff rate and runoff velocity and energy parameters (p <{0.01). Runoff

velocity and unit stream power could describe the runoff generation process of unfrozen slope and frozen slope

under different sediment thickness. The results of this study can provide reference for the establishment of

erosion model of sand covered loess slope in thawing period.
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U2 1.29 0.48 0.48 0.51 R2=0.71, p>>0.05
W/ U3 0.89 0.84 0.70 0.74
Fo 1.12 1.12 1.23 0.87 _
(Nem'es D) F1 0.84 0.79 0.66 0.67 W == 014D+ 1.03
F2 0.76 1.05 0.82 0.67 R*=0.97, p<<0.05
F3 1.07 0.63 0.63 0.71
U0 0.05 0.06 0.06 0.07
Ul 0.04 0.06 0.07 0.06 Pu=0.01D40.04
U2 0.05 0.07 0.07 0.07 R2=0.89, p>>0.05
P/ U3 0.05 0.07 0.08 0.08
» Fo 0.04 0.04 0.05 0.07
(m=>s™) F1 0.04 0.04 0.06 0.08 Pr=0.02D+0.03
F2 0.04 0.05 0.06 0.06 R*=0.95. p<<0.05
F3 0.05 0.05 0.07 0.07
U0 2.19 2.77 2.71 3.31
Ul 1.47 2.31 3.44 2.79 Ev=1.33D+1.3
U2 1.58 3.15 3.16 4.03 R2=0.93, p<C0.05
U3 1.73 3.40 4.45 5.01
E/] Fo 1.17 1.28 2.09 3.46
F1 1.03 1.45 3.13 4.30 Er=1.53D40.35
F2 111 1.54 2.62 2.59 R?=0.95. p<<0.05
F3 1.81 1.96 3.44 3.32
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G V/(mes b W/(N+m™'+s ") P/(m+s ") E/]
r=—7.16V+2.71 r=2.12W—0.4 =—34.43P+2.71 r=0.369E —0.44
o R?*=0.758, »p<C0.01 R?=0.445, p<<0.01 R?*=0.758, »p<C0.01 R?*=0.688, »p<C0.01
- r=—5.41V+2.3 =1.65W—0.08 r=—26.04P+2.3 r=0.24E+0.03
R?=0.827, p<<0.01 R?=0.516, p<<0.01 R?=0.827, p<<0.01 R?=0.552, p<<0.01
Us r=—5.79V+2.43 r=1.89W—0.17 r=—27.86P+2.43 r=0.31E—0.15
R?=0.738, p<<0.01 R?=0.526, p<<0.01 R?*=0.738, p<<0.01 R?*=0.587, p<<0.01
( r=—7.21V+2.38 r=2.76W—0.64 r=—234.68P+2.8 r=0.34E —0.29
v R?=0.719, p<C0.01 R?=0.707, p<C0.01 R?=0.719, p<C0.01 R?=0.547, p<C0.01
- r=—0.39V+1.02 r=0.14W+0.82 r=—1.88P+1.02 r=—0.02E40.98
R?=0.493, p<<0.01 R?=0.457, p<<0.01 R?=0.493, p<<0.01 R?=0.447, p<0.01
. =—0.93V+1.18 r=0.37TW+0.69 =—4.48P+1.18 r=—0.04E+1.07
R?=0.432, p<C0.01 R*=0.5, p<<0.01 R?=0.432, p<<0.01 R?=0.354, p<C0.01
- r=—2.43V+1.52 r=0.96W+0.22 r=—11.68P+1.52 r=—0.12E+1.25
R?=0.645, p<C0.01 R?=0.752, p<C0.01 R?=0.645, p<C0.01 R?=0.481, p<C0.01
- r=—2.15V+1.37 r=0.74W-+0.3 r=—10.33P +1.37 r=—0.12E+1.17

R?*=0.823, p<C0.01

R*=0.726, p<<0.01

R?*=0.823, p<C0.01

R?=0.731, p<<0.01
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