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Research for optimal evacuation method based on probabilistic flood forecasting
with enough lead time
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In this research, the probabilistic flood forecastings were carried out

using mega (more than 1000) ensemble simulations. 2011 July Fukushima-Niigata flooding and 2020 July
Kumagawa flooding were selected as the test cases. As a result, it was shown that the flood
forecasting based on probability in a real sense becomes possible by incraesing the number of
ensemble members in the two cases. Likewise, the lead time for the evacuation can be increased to e.
g. half day by the mega ensembles. In addition, the very high resolution (1-5m) inundation
simulatiosn were carried out with Fugaku supercomputer which suceeded in showing the flood risk in
details on the site frontage. Finally, the evacuation behaviour was investigated using multi-agent
models. As a result, it was shown that the evacuation considering daily stress (e.g. disable,
infectious diseases) becomes possible by having such long lead time.

2011
020



2km

23 7
27 9 30 7
2
(2016) RCM5
5km 30
30 21
46.5 58.1

3
1)
2)
3)

Distributed
Rainfal I-Runoff/Flood-1nundation model
2
2019
L 1
2011 1600 [1]
4D-EnVar-NHM an advanced four-dimensional, variational-ensemble assimilation

system using the Japan Meteorological Agency nonhydrostatic model) 1600
70km?

1600
10-20

12
1600



[2]
2016 12 21 1000
GPS 3.9m
20m JR 110
GPS
110
2020
2020
L 1
[31 2018 9 4
40 4m 10%
10 1.3m
2022 Meso Ensemble Prediction System (MEPS)
21 2
L 1
[4]
2021
2021 2020
[ 1
5m [5]1
2019 10 19
5m
d4PDF 24
2022
10m 2018 [6]
[7]
d4PDF
21 9
Dual-Window d4PDF 24
- 24



[e]
30

2022

L 1

[e] 4
4D LETKF 1000

2020 7 1000
5m

5m Im

[10] [11]
Im

Im [11]
5m Im

[11]

[1] Kenichiro Kobayashi, Le Duc, Apip, Tsutao Oizumi and Kazuo Saito  Ensemble flood simulation for
asmall dam catchment in Japan using nonhydrostatic model rainfalls -Part 2: Flood forecasting using
1600-memberdD-EnVar-predicted rainfalls, Natural Hazard and Earth System Sciences, pp.755-770,
https://doi.org/10.5194/nhess-20-755-2020, 2020

[2] Bae Chang Yeon

B1( ) Vol.75, No.2, |_1345-1_1350, 2019

[3] Kenichiro Kobayashi, Astushi Tamura, Ichiro Fujita, Akinobu Yamamoto and Kazuyoshi Kanayama
A rainfall-runoff/floodinundation model for Myohouiji River basin Kobe Japan with rainwater sewage
channels, Proceedings of the 22nd IAHRAPD Congress, pp. 1-6,
https://www.iahr.org/library/infor?pid=7594, 2020



00075015 03 045
- —

KHiE X Break pont
A

+ Hydrological station
Model river network

Y ’ BE
’;"'I
e NRE)|

Stk A roungea s SRR || 252
:c 27 ::v;“%gnl *‘/\”ﬂk "
-3 F l‘?
Iy N
- 4 A
. D) B AR

Break point
|A Hydrological station
Inundation depth [m);
}0-001
}=001-0.1
0.1-05
m05-1
=1-2
2.3
=3-4
4.5
=510
=10 -

Break point
1A Hydrological station
Inundation depth [m]

0-0.01
=001-0.1
=0.1-05
=05-1
=1-2
p=2-3
=34
4-5
5-10
=10 -

() HHIH A (10/120:00-10/14  (b) 10 J] 12 H 21 Bf (BLAINE &) (o) IRIRAE (BLRIHE )

0:00) 2019108 &8RA198 (HAHTERERAELR) EMICLAT/IIREBORKRREBER
INME—ER, BTER, fuLFsN, BR, ERES, LBA— SMTEEAE
BRIC &K 27 PREGEKER, TAPERHREBI(GKIS) Vol.77, No.2, |_181-
|_186, 2021 #%&Z

[4] Bae Chang Yeon

B1( ) Vol.76, No.2, |_709-_714, 2020
(5]
B( ) Vol.77, No.2, |_181-1_186, 2021

(6]

, B1( ) Vol.74,
No.5, |_1459-1_1464, 2018

(7]

B1( ) Vol.77,

No.2, 1_1393-1_1398, 2021

[8] Bae Chang Yeon and Kenichiro Kobayashi: Analysis of Evacuation Time for Vulnerable Individuals
during Inundation of Lowland Areas, Journal of Disaster Research, Vol.16, No.5, pp. 866-873,
https://doi.org/10.20965/jdr.2021.p0866, 2021

[9] Kenichiro Kobayashi, Le Duc, Takuya Kawabata, Atsushi Tamura, Tsutao Oizumi, Kazuo Saito,
Daisuke Nohara and Tetsuya Sumi, Ensemble rainfall-runoff and inundation simulations using 100
and 1000 member rainfalls by 4D LETKF on the Kumagawa River flooding 2020, Progress in Earth
and Planetary Science volume 10, Article number: 5, https://doi.org/10.1186/s40645-023-00537-3,
2023

[10] 3

B1( )Vol.78, No.2,

|_793-1_798, 2022

[11] im

B1( ) Vol.78, No.2, |_415-1_420, 2022



11 11 1 11

KOBAYASHI Kenichiro TANAKA Norio MARUYAMA Kyosuke TANAKA Sho WATANABE Satoshi KITANO
Toshikazu

7

SIMULATION OF ARAKAWA MIDDILE STREAM FLOOD DUE TO TYPHOON 19 2019 2021

Journal of Japan Society of Civil Engineers, Ser. Bl (Hydraulic Engineering) 1_1393 1_1398
DOl

10.2208/jscejhe.77.2_1_1393

KOBAYASHI Kenichiro KAWABE Yuiko WATANABE Satoshi KITANO Toshikazu MARUYAMA Kyosuke 77

EVALUATION OF THE CLIMATE CHANGE EFFECT ON THE DISCHARGE OF THE SAYOGAWA RIVER BY MULTI- 2021

RAINFALL-RUNOFF MODEL ENSEMBLE SIMULATIONS

Journal of Japan Society of Civil Engineers, Ser. Bl (Hydraulic Engineering) 1_181 1_186
DOl

10.2208/jscejhe.77.2_1_181

Kobayashi Kenichiro Kono Yasunori Kimura Takao Tanakamaru Haruya 15

Estimation of paddy field dam effect on flood mitigation focusing on Suse region of Hyogo, 2021

Japan

Hydrological Research Letters 64 70
DOl

10.3178/hr1.15.64

Bae Chang Yeon Kobayashi Kenichiro 16

Analysis of Evacuation Time for Vulnerable Individuals During Inundation of Lowland Areas 2021

Journal of Disaster Research 866 873

DOl
10.20965/jdr.2021.p0866




BAE Chang Yeon KOBAYASHI Kenichiro

76

EVACUATION ANALYSIS FOR OPTIMAL-LOCATING OF FLOOD DISASTER SHELTERS FOCUSING ON ULSAN 2020

METROPOLITAN CITY

Journal of Japan Society of Civil Engineers, Ser. Bl (Hydraulic Engineering) 1_709 1_714
DOl

10.2208/jscejhe.76.2_1_709

Kenichiro Kobayashi, Astushi Tamura, Ichiro Fujita, Akinobu Yamamoto and Kazuyoshi Kanayama 22

A rainfall-runoff/flood-inundation model for Myohouji River basin Kobe Japan with rainwater 2020

sewage channels

Proceedings of the 22nd IAHR-APD Congress 1-6
DOl

Kenichiro Kobayashi, LeDuc, Apip, Tsutao Oizumi and Kazuo Saito 20

Ensemble flood simulation for a small dam catchment in Japan using nonhydrostatic model 2020

rainfalls -Part 2: Flood forecasting using 1600-member 4D-EnVar-predicted rainfalls

Natural hazard and earth system sciences 755, 770
DOl

10.5194/nhess-20-755-2020

KOBAYASHI Kenichiro SENGO Naoto MARUYAMA Mitsuho KIMURA Keisuke HAMANAKA Toshiyuki BAE 75

Chang Yeon MENG Fansong

ANALYSIS OF LARGE SCALE EVACUATION DRILL BY ASHIYA HIGH-SCHOOL AND ITS REPRODUCTION USING 2019

MULTIAGENT EVACUATION MODEL

Journal of Japan Society of Civil Engineers, Ser. Bl (Hydraulic Engineering) 1_1345 1_1350

DOl
10.2208/jscejhe.75.2_1_1345




Kobayashi Kenichiro Duc Le Kawabata Takuya Tamura Atsushi Oizumi Tsutao Saito Kazuo
Nohara Daisuke Sumi Tetsuya

10

Ensemble rainfall?runoff and inundation simulations using 100 and 1000 member rainfalls by 4D 2023

LETKF on the?Kumagawa River flooding 2020

Progress in Earth and Planetary Science 1, 22
DOl

10.1186/s40645-023-00537-3

KOBAYASHI Kenichiro OKUYAMA Toshihiro KITADA Takehiro MARUYAMA Kyosuke 78

MEASUREMENT OF MICRO GROUND SURFACE ELEVATION BY A 3D CAMERA/SCANNER AND ITS APPLICATION TO 2022

FLOOD SIMULATION

Journal of Japan Society of Civil Engineers, Ser. Bl (Hydraulic Engineering) 1_793 1_798
DOl

10.2208/jscejhe.78.2_1_793

INOKAWA Nanako KOBAYASHI Kenichiro 78

ANALYSIS OF FLOODING IN UNDERGROUND SPACE USING 1M MESH ELEVATION DATA AND STUDY OF EVACUATION 2022

RISK

Journal of Japan Society of Civil Engineers, Ser. Bl (Hydraulic Engineering) 1_415 1_420

DOl
10.2208/jscejhe.78.2_1_415

7 0 5

Kenichiro KOBAYASHI, Yuiko KAWABE, Atsushi TAMURA, Satoshi WATANABE, Toshikazu KITANO

Estimation of the Climate Change Effect on the Discharge for Sayogawa River by Multi Rainfall-runoff Models

AOGS 2021 virtual conference

2021




Bae Chang Yeon, Kobayashi Kenichiro

Study on the Evacuation Time for Vulnerable People Considering Flooding

AOGS 2021 virtual conference

2021

3 76
2021

3 76
2021

Kobayashi Kenichiro

Consideration of the advantages to use a supercomputer for flood risk management

3rd International Conference on Computational Engineering and Science for Safety and Environmental Problems (COMPSAFE)

2020




Nanako INOKAWA, Kenichiro KOBAYASHI

A Basic Study on the Optimal Evacuation Method Considering the Exit Blockage in Underground Space

AOGS 2022 virtual conference, 2022

2022

Kenichiro KOBAYASHI

Development of a Numerical Model to Simulate Human/automobile Movement in Flooding

AOGS 2022 virtual conference, 2022

2022

BRIN




