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Calculation
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Landslide induced hazards

Rainfall
= induced
e = 0¥ hazards
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Flood mduced haza I’dS Disaster in Tamba city, Hyogo pref. [Matsumura et al., 2014]
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« IKELTWDEEYEIRAEE LTS
- 5L F % : OpenMP-MPI hybrid, Z X T Z|

oU OE OF (1) Conservation law of fluid material
—F—+—=3S5 (2) Momentum conservation for x direction.
ot dx dy (3) " y direction.
h I uh T - vh - (4) Conservation law of sediment
- I;Z W2h + %ghz uvil (5) River bed erosion/deposition.
cn| E= uvh F=|v?h+ Eghz h : water depth
Zp Cuh Cvh u, v : depth-mean velocity (x and y direction, respectively)
0 1 | 0 | C : sediment concentration
i - 7y - ground surface elevation
d(uh) d ( d(uh) ¢ : eddy diffusivity for momentum
gh(Sox — Sfx) + x{ ) } @{ dy } Sox Soy: gradient of ground surface for x and y direction,
— respectively
S gh(SOy Sfy) +— 5 { aﬁ]h)} + i{g aﬁ]h)} Sox, Soy: friction gradient between fluid and bed surface for x and
X 0x dy dy . . .
_ y direction, respectively
lCz‘ i : speed of erosion/deposition

C. : sediment concentration of ground material
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Stx, Sgy: friction gradient between fluid and bed surface
( uvu? + v2d?

P C. 1/3 }
8gh*{C +(1-C) 3}{(?) -1
Sfx = < umdz

3
0.49gh d: representative grain-diameter

nZuvu? ;I— v2d? € < 0.01 or h/d > 30 (Water flow) nm: Manning's roughness coefficient
\ gh4— 3 - -

> C = 0.4C, (Debris flow)

0.4C, > C = 0.01 (Hyperconcentrated flow)

i : speed of erosion/deposition

Coo, — C hVu? + v?

( 0.9C, (tan 6, > tan ¢)
ptan@,,

(tan¢ > tan6,, = 0.138)

(C,, —C >0) erosion

j=1°C—Co d (0 = p)(tan ¢ — tan,,)
Coo — C y tan 0 2
54 Vuz+v?  (C,—C<0) deposition ¢ = 6.7 p Al Tw (0.138 > tan6,, = 0.03)
C. (o0 — p)(tan¢ — tan@,,)

C: equilibrium sediment concentration
&, : erosion coefficient

84 : deposition coefficient \ (o —p)

(tan8,, < 0.03)

Cc

* *

p(1+ 5tan6,,) (1 . T*C> | —a, Toc



Discretization scheme : MacCormack method

Predictor
6U 6E E)F At
ot Tax T ay Ujj=U} - _{(E? —E ;) —(Q%,; — Qioi))}
At
B - uh T vh ] _E{(sz Fij-1) = (@i — @yij-1)} + ALS,
1 uvh
uz ulh + Eth , 1 Collector
Uu=|v E = F = h+—gh _ _
Ch uvh ig Uit = —(Un +U;;) - DA% {(Ez+1] E;j)+ (Qui+1,j — Qxij)}
Cuh S I o)) + Lacs:
i 0 ] ! 0 1 _m{(Fi,j+1 — i,j) + (Qxi,j+1 — Qi,j)} + EAtSi,j
] i " where,
o ( dwh)) @ ( d(uh)
h(Sox — Spx) + = — K “*
g ( 0x fx)-l_ax{g ax }+ay{g ay Q.X'l] (Ul+1] ZUn +Un1])
S = d(vh) d(vh) Ko Jh
gh(Sey — Spy) + {e p }+@{e 5 Qyij = (UU+1 2U%; + U1
iC,
—1

K,,: coefficient for artificial viscosity (=[2.5,2.5,2.5,1,1])
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Yamanoi, K., Oishi, S., Kawaike, K., Nakagawa, H. (2020) "Predictive Simulation of Concurrent Debris Flow: How Slope
Failure Locations Affect Predicted Damage", Preprints 2020, 2020040118 (doi: 10.20944/preprints202004.0118.v1).
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Legends

* H True Positive

[ False Positive
[ False Negative
B True Negative

SEESEDR VS 2AACE > 0.0Tm.

Accuracy = 0.867
Recall = 0.744
Precision = 0.341

Accuracy = 0.835
Recall = 0.747
Precision = 0.234

Accuracy = 0.881
Recall = 0.794
Precision = 0.553



Logistic regression & SF{AAIE T — X £ Rk

(a) __ N _ () ~ (c)
' Profile Curvature Tangential Curvaturé

Logistic

regression

(d)
logqg(@accumulatio
SN %

2
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Random generation (60 patterr
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-2 5 0.0001 0 Yamanoi, K., Oishi, S., Kawaike, K., Nakagawa, H. (2020) "Predictive Simulation of Concurrent Debris Flow:

How Slope Failure Locations Affect Predicted Damage", Preprints 2020, 2020040118 (doi:
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