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Developing a predictive simulation of flood and inundation with sediment
transport

Yamanoi, Kazuki

3,300,000

LiDAR

To develop a method for predicting the affected area of the inundation,
which contains a large amount of sediment, we first developed a simulation of a debris flow that can
be run on a supercomputer. Next, a probabilistic estimation method of the initiation point of the
debris flow was developed based on the topographical conditions. We conducted the simulations using

the initiation point data as input to develop a predictive-type simulation. In addition, we
developed a direct estimation method of sediment production based on LiDAR differential observation
data and rainfall observation data. We also developed a method for instantaneously predicting the 3D
damage information from satellite observation data by using the predicted data obtained in this
research as training data for machine learning.

HPC



2017

Q)

@

@
€Y)

Logistic

®
XRAIN

4
@

2018 7

(1) OpenMP-MPI

@
A

Maccormack

2017
10mx 10m 1
250m
LiDAR
XRAIN 60

XRAIN

2018



(1) OpenMP-MPI

-1
5m
(a) Maximum water level [m] (b) Topographic change [m]
-200000 180000  -160000  -140000 -200000 180000  -160000  -140000

: - B -'
3 2
< <
< | =
S S
g ]
< <
o 56 o
s 32 8
D 18

1

0.56
=3 032 ©

(=3

g 018 8
=1 =]
< 01 ¥

0.056

0.01

1)
@
60
-2

(a) Average value for maximum water level (m) (e) RSD for maximum water level

-20000.0 -18000.0 -16000.0 -14000.0 -20000.0 -18000.0 -16000.0 -14000.0

.~

46000.0

42000.0

40000.0

0.01 005 01 018 032 056 1 18 32 56 0.01 0.056 0.1 0.18 032 056 1 18 32 56
-2 60 D

®

0.9



-3 2018
©, (D

*

7

(a) v

REME

= <= 0075

= 0075 - 0.120

™ 0.120 - 0.150
0.150 - 0.180
0.180 - 0.200
0.200 - 0.300
0.300 - 0.330
0.330 - 0.385
0.385 - 0.400

™ 0.395 - 0.398

™ 0.398 - 0.44

-> 044

0__500 1,000 m

-_—

T

(a)

®

Al

Elevation difference [m]
B <--1.666667
Il -1.666667 - -1.333333
I -1.333333 - -1.000000
I -1.000000 - -0.666667
I -0.666667 - -0.333333
] -0.333333 - 0.000000
1 0.000000 - 0.333333
[ 0.333333 - 0.666667
Il 0.666667 - 1.000000
I 1.000000 - 1.333333
I 1.333333 - 1.666667
I > 1.666667

100

Relative Standard Diviation
(in common logarithm)

Il <=-2.5000
B -2.5000 - -2.0000
[ -2.0000 - -1.5000
-1.5000 - -1.0000
[77 -1.0000 - -0.5000
B -0.5000 - 0.0000
I 0.0000 - 0.5000
I > 0.5000

3)

? @.(b),

Relative frequency of debris-flow effects
Il <= 0.0000

I 0.0000 - 0.0200

[ 0.0200 - 0.0500

0.0500 - 0.1000

[771 0.1000 - 0.2000

[771 0.2000 - 0.5000

B 0.5000 - 0.8000

I 0.8000 - 0.9500

I > 0.9500



Inductive Approach SN i Image |
Machine Learning x S o |Inferencel. Analysis
Remote Sensing j PARRN «-I\ 3 ; «-H
y A
‘ ; ¥ ‘
Maximum Topographic - —
water level deformation Change & Slope Remote sensing imagery

P —
| Regression |

= \ £
[ 2 [ 3 J8
Parameters ;

Simulation \ Binarization ,\ X
\ M Fuile
m 4 Maximum water level & L R
Topographic deformation & Slope

Deductive Approach
Numerical Simulation

\

Input & Parameters for Disaster Details Binary Change Information Observation
Simulation (Remote Sensing Imagery)

Fig. 2. Overview concept of the proposed framework.
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