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Hydrological observatory network in Japan @ IMuIT
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Hydrological observatory network in Japan i

Number of observation posts

distributing data via automatic data Frequency of observations
transfer units (as of Feb. 2024)

Administrator | gauge | gauge

station | station Ground

rainfall * hourly
River and b . - 10 min (flood time, etc.)
disaster obsetvation
{ 2404 2,078
bmanagerl\n/li?T Rader rainfall - C-band:5 min to 10 min
DIEEL) observation - X-band:1 min to 2 min
Japan
Meteorological 1,286 - e Ie\_/el ' hourly :
Agency observation - 10 min (flood time, etc.)
Prefectures and - Low flow measurement: 36+
Discharge times / yr
Japan Water 5,039 4,892 observation - Flood flow measurement: 10
Agency floods / yr

Total 8,721 6,970 5



Flood risk information

) muliT

Learn the current state of river water levels and rainfall.

» Forecasts and warnings are issued in response to changes in water level, and the color of
the river displayed will also change.

» Click on the camera icon to check a live image showing the current condition of the river.

» |_earn the current rainfall status from radar.

"Ull

\QE

’
b Ibaraki Pref. ™ /
: f ”"'/) l‘
L { '\\
. 3 N\
b ¢ } I
\\ x v ToneN\
.y >

Prefecture View

(" Tsukubamirai City Hall

Wik, S
N,

L Yellow: Flood Warning Issued

WRH DI : 2015/09/09 08:00

|

Red: Flood Risk Information Issued

S T L

I
Orange: Flood Warning
Information Issued

Bandai Bridge

| Live Camera

Camera Image

e

Municipality View



Flood risk information ) MuUIT

Ministry of Land, Infrastructure, Transport and Tourism

Understand the current risk of flooding based on the river water level.

= When the river water level is rising, the mark Mo s

4 =@ (rising) will be displayed together with
the water level information.

{5 WU 13 o0 ) VWil
R : QLS AN 25 DB )

|
= The higher the water level of nearby rivers,the =~ o

e v | orome TR ;LY —
greater the likelihood of flooding in your area.

MDA ORI

= For nearby rivers with a high risk of flooding, . e bme

’ 18:40Mm 741 : 6.9m & TRy
please ensure that you are safe and take . ol
appropriate disaster prevention action.

River Water Level Legend

Level at which there is a danger of river flooding
Evacuation Decision Level

Level which provides the basis for issuing an evacuation order

Flood Warning Level

Level at which caution should be exercised for the river flooding

_ Level at which flood fighters are placed on stand-by
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Integrated Water-Related Disaster Information

= System for Municipalities (IDR4M) IDRAM
[ Integrated-System of Disaster Reduction for Municipalities (IDR4M) 1
I
: Clear Evaluation Criteria (e.g. Evchatlon 1
I Huge amount of Water level, Rainfall amount ct;on i
I Disaster Information | """"""""" Mayor Decision I
I Hazards, kJncIedar EvaIU?:I]OH C(;Itel’la I(e_g_ Evacuation order) :
I i e.g. degree of hazar
I Vulnerabilities, etc -= concerning flooding and Mud- P e |
[ | flow) : I
| ] Using Al tech for Analysys 1 [
S M . ]
~ V4

------------------------------------'

Problems at municipalities

» Limited officials and lack of experience for disaster response

» Huge amount of disaster related information to check in a short amount
of time

IDR4M aims to provide disaster risk information to municipalities for
science-based decision-making in disaster response operations, such as
issuing evacuation order



Integrated Water-Related Disaster Information
— System for Municipalities (IDR4M)

Current Situation Mayor
Y .. sion A
e ) Experience Knowledge

- o

Various disaster Hazard Evaluation

related information

Debris Flow
- Landslides

Residential Info Human real-time
movement

]

Socio-Economic Info \{ %

On-site Observations Scientific Information
IDR4M System

Mayor
Decision

Risk Evaluation i

IDR4AM

Vulnerability
Evaluation 2 t'&'!
Weather m

1) Integrate disaster information and deliver them to municipalities in a usable manner,

2) Develop an_integrated hazards/vulnerabilities risk information system, and
3) Provide real-time/pinpoint risk information to residents.
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Integrated Water-Related Disaster Information
— System for Municipalities (IDR4M)

IDR4AM

[Usage example: IDR4M Disaster risk of Katori city
affected by Typhoon No.8, on August 8, 2021]

9:10 Disaster risk forecast
after 4 hours; 13:10

7

=

13:36 issued
“Heavy rain warning”

13:40 Disaster risk
forecast after 3 hours; 16:40

14:50 issued “Evacuation of
the elderly, etc”

Municipality Event
pa Day 3, 07:20, Evacuation instruction re-
Katori Cit ’
July 2021 Y | leased
Takahashi City | No action (judged not necessary)
Katori City rlz?gasédM:SO, Evacuation of the elderly
Day 12, 17:30, Evacuation of the elderly
released
Toho Village rl?:llgas]e% 17:30, Evacuation instruction
Day 16, 18:13, Evacuation of the elderly
August released
2021 Day 13, 17:45, Evacuation of the elderly
Tukahashi Ci released
akahashi City Day 14, 10:30, Evacuation Instruction
released
Katori City g?gasle?j, 05:10, Evacuation instruction
Kakogawa City | No action (judged not necessary)
Maizuru City No action (judged not necessary)
Adachi Ward No action (judged not necessary)
Joso City No action (judged not necessary)
Sept. 2021 | Katori City rl?:llgai)& 16:00, Evacuation of the elderly
Toho Vill No action (judged not
July 2022 oho Vi ?ge. oac ?on (!u ged not necessary)
Takahashi City | No action (judged not necessary)
Day 18, 10:00, Evacuation of the elderly
Toho Vil released
Sept. 2022 ono Vitlage rlzzllg'asle% 15:00, Evacuation instruction
Joso City No action (judged not necessary)

Legend: Disaster risk

M Evacuation (Evacuation Instruction)
Preparation (Evacuation of the Elderly, Etc)

i Advisory

11



Integrated Water-Related Disaster Information
= System for Municipalities (IDR4M) IDRAM

» Selected 18 municipalities from whole Japan in terms of different topography and characteristics.
» Conducted demonstration experiment in the model municipalities.

Kakogawa City, Hyogo Himi City, Toyama

Ngaoka Citym Niigata Obihiro City, Shintoku Town, Sikaoi
Town and Memuro Town, Hokkaido

/i
/.

Tochigi City, Tochigi

TR = =

i Zepd a
' Joso Citym Ibaraki i
, T N

Fujikawaguchiko
Town, Yamanashi

Katori Citnghiba
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Long-term rainfall prediction and decision support system
— for the Integrated dam operation

Handling uncertainty contained in the predictions has
been issues.

“Normal period

Py

Underestimated
prediction

Nohara 2020

VA

Before a flood event

No pre-release

Vv

Before a flood event

Inflow more
than predicted

Risk of overflow

Vv

=

Y

Aftér the flood event

It is difficult to know suitable
amount of preliminary
release volume because of

rainfall prediction uncertainty.

dam operation

Tradeoff on

Flood risk

Secure stable

Cross

reduction | 4 water supply,
Renewable
SIP Model energy
re

g,)( 39 nlgaﬁj{/«—/szlﬂiﬁﬁi 77 b

-ministerial Strategic Innovarion Promotion Program

Cross-ministerial Strategic
Innovation Promotion Program
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Long-term rainfall prediction and decision support system
— for the Integrated dam operation

¥&Ensemble
rainfall prediction
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Long-term rainfall prediction and decision support system

~ for the Int ted d ti r’r"l!l&!?‘/— W3t 70 7 5 1
or e n egra e am Opera Ion (_) Cr hmjr{rull\r u‘/:m/znl’nm(nm! Zm
Rainfall Prediction in Dam Inflow Prediction
Reservoir Catchment Area (DNecessary storage (@Possible recovery
700 .. volume for flood storage volume
. 120
o : E?\Sszrr?'\téllee ILI(I)gVC * 100 4 Ensemble ngh : 100 |4 Ensemble
— 500 il . ¢ Ensemble Low 1. .. e High
& 80 i } 80 e
T 400 - Inflow excess A7 A - Ensemble,
© 300 o 1 i ! [!] H 0
o T s 5 re o Pl
%izz gg Flood “_i ‘i"?l‘ g%g
> 7 trol iditTy o Ol
o E == ce: 2235388 o=
S € 2 O EESL 88822492
gl— f 9933535339993 3 8%”‘*” Tee————s & E
he ) 3@ Detection of occurrence of LB Target drawdown volume is
Ensemlg:e Il:hgh..l\l\/flean vallue o:ll\l\loil7551 z S DRO/EF (5 days before £ S increasing gradually keeping
nsemble tow - Viean value ot No.= /- Typhoon landing) secure water recovery

(Kido et. al. 2020)

SIP Ensemble pre-release operation (SIP-EPRO) Balancing both flood
Using Long-term Ensemble rainfall prediction, optimum drawdown storage volume | and water security risks.
is obtained by adaptive pre-release under prediction uncertainty.
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Overview of Flood Risk Mapping < ....T.,!,!_';!.,,..T,,,.m..,ml

Background

v Japan presented the “Kumamoto Initiative for Water” at the 4th Asia-Pacific Water
Summit in 2022.

v' Based on this initiative, Japan is working on Flood Risk Mapping project.

v Last year, Japan proposed to implement “Flood Risk Mapping with Ground/Satellite
Observation Data” in AOP6, and it was approved at the 56th TC Session in Malaysia
in February 2024.

v" This activity has been carried out in cooperation/collaboration with Thailand.

1D Diffusion in River and Interaction with Land
Subsurface + Surface

/’\

B
T ‘A > \

R ——

Precipitation data }

Other data

| o (1/100)
S (1/150)

______________________ ’ Flood simulation Risk mapping

-

2D Diffusion on Land \

Vertical Infiltration i

Combining satellite and
ground observation data

e L L L L L L T T I T I T T I T I OOS
N N Y/ /N
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Procedures murr

Data Collection

v Collect and organize necessary data for model development, including rainfall (ground-based),
water level and discharge, elevation, land use, flood control facility.

Selection of data to be used / Calculation of probable rainfall

v’ After evaluating the quality of collected data, including accuracy and missing data rates, the
selection of data to be used for analysis and validation is determined.
v Additionally, probable rainfall intensity levels are set. (1/2year,1/5years,1/10years....)

Development of Model and Validation
Rainfall-Runoff-Inundation (RRI) Model

v" Develop RRI model for runoff analysis and inundation . . : .
B Simultaneous analysis for rainfall, runoff, river

analysis flow and inundation
v Parameter tuning and validation using flood record W Easy to incorporate satellite data and/or global
data (complements ground data)
Creation of the Flood Risk Map B Developed and provided by ICHARM

1D Diffusion in River and Interaction with Land

Subsurface + Surface

v’ Calculate inundation area with some probable floods
v Create a prototype flood risk map

Drafting the Guideline

v' Summarize a procedure, necessary data, key point for flood =
risk assessment and flood risk mapping, and its utilization. s, 19

L

2D Diffusion on Land T Vertical Infiltration



Pilot River Basin

) MuIT

Ministry of Land, Infrastructure, Transport and Tourism
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Pasak River basin
v" Agreed upon at the February 2024
meeting.

Site visit was conducted with RID (Tha
Ruea district and Rama VI Dam).

v

Tha Ruea district is one of the flood
prone and damaged area in the basin.

Effect of water level of Chaophraya River
is a major factor on the flooding in the
Pasak River (backwater).

Pasak Jolasid Dam has a capacity for
flood control.

Basin area: 15,000 km?

Pasak Dam RB area: 12,500 km?

Lower Pasak RB Area: 2,500 km?2
Length of mainstream: 1,040 km

Mean annual precipitation: ca. 1,200 mm
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AOP6 Schedule murr

Schedule of Activity
Year 2023 | 2024 2025 2026
FY FY2023 FY2024 FY2025
M onth |[Sep i0ct iNov Dec|dan iFeb M ar|Apr iM ayidun {Jul {Aug Sep {Oct {NoviDec|Jan Feb (M ar|Apr M ayidun {Jul {Aug Sep iOct INoviDec idJan iFeb iM ar
Working
ftem
.! o o o [ J o o [ J
Tyhoon 181 IWS 561 AS 13t WGH 190 IWS 57 AS 14 WGH 20 WS 580 AS
Com m ittee Nov.28-Dec.1, Feb.27-Mar.1, Oct.22-24, Nov.19-22, Feb, Sep or Oct. Nov or Dec, Feb or Mar,
2023 2024 2024 2024 2025 2025 2025 2026
In Bangkok In KL In Nanjing In Shanghai In Manila
! I I ! i ] i | I I

Activities in FY2024

v' Model development and validation

v" Interim discussion with RID

v Flood mapping by flow scale based on the validated model

v’ Final discussion with RID in February 2025 21






