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Simulation of Water Flow Erosion with Various Distributions of Local Resistances
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An erosion of a slope by a water flow is simulated solving the incompressible Navier-Stokes equations using a finite

difference method and simple models. A two-phase flow of air and water is computed to study the process the surface

shapes develop, which is regarded as the first step to study how large-scale terrains, such as coastlines, river networks

and mountain ranges, are generated. A simple erosion model is applied at the slope surface. The local different erosion

resistances on the slope surface are imposed using two kinds of random patterns whose scales and the averages of erosion

resistances are the same. The computational results show surface shapes of the eroded slope in both cases reach forms

which have similar characters.
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Fig4 Distribution of erosion resistance coefficient C in each case
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arid 1 131 x 41 %101 arid 1 131 x 41 %101 b
e = 001 . e = 001
e |
-8.63e- 02 02 -8.63e-02 -7.79e-02
time : 15.12000 sten 63000 tirne : 15.12000 sten 163000
grid ;131 x 41 x101 grid - 131 x 41 %101
e |
634e+ -4.72e+00 -5.78e+00 -4.53e+00
time : 30.24000 sten : 126000 tirne : 28.28000 sten 1122000
grid ;131 x 41 x101 grid - 131 x 41 %101
time = 6.00 " ” time = 6.00
1.31e+ - e+00 3?9
tire : 45.1 20000 sten 188000 tirme : 45.12000 sten : 188000
Fig4 Time development of the pattern on the slope in case a Fig5 Time development of the pattern on the slope in case b
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case a time = 0.01
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-8.63e-02 -7.78e-02
time :14.12000 sten: 63000

grid 131 141 x101

time = 2.00

-3.62e+00 -3.16e+00
time 1 25.20000 sten 105000

orid 131141 1101

time = 4.00
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case b time = 0.01

—_—_—
-863e-02 -7.78e-02
time : 15.12000 sten : 63000

orid : 131 x41x101

time = 2.00

-3.60e+00 -3.15e+00
time : 25.20000 sten 105000

orid 131141 1101

time = 4.00

—_—
-8.80e+00 -5.75e+00
tirme : 35.04000 sten: 146000

grid 131 141 x101

time = 6.00

-1.31e+01 -5.80e+00
time 14512000 sten 188000

Fig.6 Time development of the surface shape of the slope in case a
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-0.23e+00 -5.87e+00
time : 35.04000 sten: 146000

orid : 131 x41x101

time = 6.00

-1.37e+01 -5.92e+00
time 4512000 sten 188000

Fig.7 Time development of the surface shape of the slope in case b
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case a time = 0.01 case b time = 0.01

—_— —_—
-8.63e-02 -7.78e-02 -B.63e-02 -7.78e-02
time :14.12000 sten: 63000 time: 15.12000 sten : 63000
grid 131 141 x101 orid : 131 x41x101

time = 2.00 time = 2.00

-3.62e+00 -3.16e+00 -3.60e+00 -3.15e+00
time 1 25.20000 sten 105000 time : 25.20000 sten 105000

orid 131141 1101 arid 1131 x4110101

time = 4.00 time = 4.00

—_—
-8.80e+00 -5.75e+00 -8.23e+00 -5.87e+00
tirme : 35.04000 sten: 146000 time : 35.04000 sten : 146000

grid 131 141 x101 orid : 131 x41x101

time = 6.00 time = 6.00

T EE
-W.EHELEH -4 EU;*UU -1.372‘*01 -5.92;+UU
time : 4512000 sten 188000 time : 4512000 sten 188000
Fig9 Time development of the water flow in case a. Fig.10 Time development of the water flow in case b.
Contour surface of 4=0.5. Contour surface of 4=0.5.
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