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Numerical Simulation of Erosion by a Water Flow and Growth of Flow Pathways

O a)ll -+, HKBE, HOCERTUH XA HEER S 1-8, E-mail:cstul 7001 @g.nihon-u.ac.jp
B2 AR, HORPE, BOCERTRH XA E R 1-8, E-mail:cskz18010@g.nihon-u.ac.jp
/NEEIRF, HORERT, BECER TR H XA BRI A 1-8, E-mail:satoko@math.cst.nihon-u.ac.jp
Toko Ishikawa, Nihon University, Kanda-Surugadai, Chiyoda-ku, Tokyo 101-8308
Kazuhito Dodo, Nihon University, Kanda-Surugadai, Chiyoda-ku, Tokyo 101-8308
Satoko Komurasaki, Nihon University, Kanda-Surugadai, Chiyoda-ku, Tokyo 101-8308

As a first step to investigate the fluid dynamic process of a creation of large-scale fractal structures, which can be found

in coastlines, river networks and mountain ranges, a smaller-scaled erosion of a slope by a water flow is simulated and

the development process of flow pathways is studied. In this computation, the incompressible Navier-Stokes equations

are solved by finite difference method using simple models for a two-phase flow of air and water with the erosion. As a

result of the computation, it is shown that the growth of flow pathways is affected by the distribution of erosion

resistances of the slope surface.
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Figure 1. Computational domain.
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Figure 2. Boundary conditions.
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Figure 3. Erosion resistance coefficient C in each case of A and B.

Figs4,5,6 |25 —AA, BORESR A7, Figd 3Rzt 57K %
BHAOE ENS RI- b 0T, FiORRBIEREL (time=6) LIFFED
BER T time=6, 7.5, 9, 10.5, 12, 13.5 [IZBIT BN F%2A =
0.05DF OZE TR L T D.

Fig.5 I3 Fig4 &R CREAN SR ARIEDIRBOHT 2R LTch
DThD. REOESWE, YIFOREOE RimzEHEL Lz
BEESTELTEY, HFOAPLVESREINTONDEZEERL
TW5. FEZ time=6 CIHRRBIMAERTTH S0 7 — R & Bk
BLIpoTND. I —AATIIRFRIEE T DI o TR b RE W
C = Ca%bz b=t a AL VEIEREESNTEY, BEOR
e EBITRESINTUIN HLODIEANZENE € =Cb
Ok b LITHBRTH S, £7-, fEEa TITEEEEERIR O E
ZATRENEVES 72575, fHk b CHIfEEEESIaWE 25
TRANIVIELS 2B, r—ABTIL, 5256N702C = CmiCa
CODVHETH D Z LD b, REOERSIIT—RADMEH a, b D
TR HWTH D, 2O/ —ATIL, HAADLSHEBRTNE &
AT, BROFE, WADHTRMMA L O BEICA LS.
WFNO7r—ATH, FIAOIL TEVERESN, DU
< TIHRRIFERL 725,

L VDU ED, fh e STk EORRE Uiz ficksi) 23



J MVEFRESEELOTHS. ST, KeETA=0.050
HOSEHABRESETIRL TS, ZORNS, 5 —RATIT,
FEIE b 25 K VRSB SIFER a ~KDNE TS 2 &5
WTED. FORRE LT, kb T A< CHEENED
KOFNHIBTITND L HICRZD.

Z 2R LIRS R ORI, (KR FHRTRIAR D 2 IET D
Clef3D ZFVVTHERL L T,

4. HER

EHC DIEA G L > TEZ B Z & T, BEDREO ST &
IR ST U= BHE A R D K OB o832 b4
L EWoTn r—AADFHEDND, LR ER S mEk
SRR GAT BT DMEZ DI, HEHNAL Y VKOFTNAS, <
VRNTENA~EZE L QO B PRSE D, iR zin
DIRPIRINTINETERLT D EACHE LD LB HND.

r—AA

5 32 MBERENFE L VRO L
C09-4

BSEXRR

(1) A BB S 2 b—3 3 A, YA T AF(2013).
() ZIFURER, R AR L 200, R EE(Q2014).
() BREW, AT, N, TiKIC L DR GER
DYIal—ral”, ARGEIES 2 2018 TRE
(2018).

REFHEY | “HERBE I~ 7 5 7 2 VOIS, I,
38, H535(1997), pp.159~pp.173.

HILWE, RS HHB Y- DTN —T T T HL
REETNVOBEA—", a5/ — 1(1992), Nos,
pp.111~pp.118.

VRARHREDE, ARG, “VRIRREET /U K D) R
R b—a 7, JUM R SRR ) 5 T T
No.139(2010), pp.105~pp.109.

@

®

©

=6 =75

r—AB

=10.5 =12 =13.5

=6 =715 =9

t=10.5

=12 =135

Figure 4 Time development of the water flow in each case of 4 and B. Contour surface of 4=0.05.
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Figure.5 Development of the erosion in each case.
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Figure.6 Velocity vector near the slant surface at time=13.5 in each case.



