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Today’s topics

1 Introduction
* Increase of localized, concentrated, and intensified weather
 Japan at the end of the 21st century under global warming
* Role of the Japan Meteorological Agency (JMA)

2 Issues of disaster prevention weather information and evacuation
 Using disaster prevention weather information to prompt
evacuation
« Toward enhancing regional disaster prevention ability
 Taking on the challenge of improving the prediction accuracy of
stationary linear mesoscale convective systems

3 Conclusion
* Permanent mindset of JMA
—as the provide of disaster prevention weather information—
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Increase of localized, concentrated, and intensified weather

A series of weather disasters in recent years

. ; Tornadoes in Ibaraki and February 2014 The Heavy Rain Typhoon The Heavy Rain Event
a"eaa'],{,?gﬁsﬁgﬁ‘::\?;’ Py localized || Tochigi, etc., The Heavy Heawy snow inKanto- | | Event of August 2014 (| LIONROCK (1610), | | of July 2018 The Heavy Rain
! Rain Event of July 2012 T Hiroshima Landslide || etc., a series of Western Japan Event of July 2020
at the End of August 2008 in Northern Kyushu po isaster) typhoons hit Japan Sl'orrentlal Re?m Y
March: Snowstorm in Hokkaido
The Heavy Rain Event of The Heavy Rain Event of July-August: Heavy rain The Heavy Rain The H Rai The Heavy Rain Event by Landslide disaster in
July 2009 in Chugoku and July 2011 in Niigata and _Srgg}t%?beetg Tornadoes in Saitama, Event of September Evgnt %?Yj)llﬂ %817 Typhoon Faxai in September Atami
Northern Kyushu, flood Fukushima, heavy rain September: Emergenc wamlng 2015 in Kanto and : Y 2019 Heavy rain in August
disaster in Sayo-cho, due to Typhoon TALAS ggt%*;g‘?"l_’:ﬁd’ih‘gi dliste“n o Tohoku in Northern Kyushu %Sh‘ggﬁvﬁa%?t'ﬂsﬁr\(e&to%er 2021
Hyogo Prefecture (1112) in the Kii Peninsula Oshima Isiand 2019

[ 2008 I 2009 I 2010 | 2011 I 2012 I 2013 I 2014 I 2015 I 2016 I 2017 I 2018 I 2019 I 2020 2021

New weather conditions: localized, concentrated, and intensified

Heavy rain in August 2021

The overall total precipitation observed by 1029 selected
AMeDAS stations throughout Japan for each season was
235,788.5 mm in mid-August 2021, the highest since 1982.

Weather phenomena recently given a name by the Japan
Meteorological Agency

300 - A. Early July 2018 (The Heavy Rain Event of July 2018)
218,844.0 mm (212.7 mm per location)

The Heavy Rain Event of July 2018
Landslide disaster in Uwajima, Ehime Prefecture
(Photo taken on July 7, provided by Uwajima City)
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The Heavy Rain Event of July 2020)
217,037.5 mm (210.9 mm per location)

N

o

o
1

C. Mid-October 2019 (The Heavy Rain Event by Typhoon
Hagibis in October 2019)
146 518.0 mm (142.4 mm per location)

Mid-August 2021

Frequency
—
[6))
o
.

100 - 235,788.5 mm
> o . A B (229.1 mm per location)
The Heavy Rain Event of July 2020 S0 1 l ‘
The Kuma River flooding damage in Yatsushiro, I I I 1
Kumamoto Prefecture O L s e e e
(Photo taken by meteorological office staff on July 4) QQQ QQQ QQQ QQQ ()QQ QQQ QQQ QQQ QQQ QQ’Q QQQ QQQ
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Japan at the end of the 21st century predicted in the 2°C/4°C rise scenario

(Excerpt from “Japan’s Climate Change 2020—Assessment Report on Observation and Prediction of Atmosphere,
Land, and Ocean”)

Precipitation

icti Hourly precipitation in Japan (at 1,300 locations) by
Prediction AMeDAS
Prediction based on the Annual number of occurrences of precipitation of 50 mm
4°C rise scenario or more (1976-2020)
World in which no additional mitigation 500 . | i N N N ) ) X
meas“”;ft?w‘;ap?;‘zzﬁradrzgt;eé;ha” that _é o | Trend = 29.2 (times/10 years) Japan Meteorological Agency_
dI:iLImerZrciOfige’:i{) Sn%irz%eoa%ﬂtgr Increase by about Increase by about § 400
y precip 1.5 times 2.3 times & 380
more T a0
Frequency of hourly precipitation Increase by about Increase by about %Tg‘m ~
of 50 mm Nete) or more 1.6 times 2.3 times §§ZOO 1 '
, - 5 ]
Annual maximum daily Increase by about 12% | Increase by about 27% | § s
precipitation (about 15 mm) (about 33 mm) 5 100 i T THHY
. g e number of heavy rainfalls is
L\leﬂ{;%?;g;ﬂgﬁiﬁi; Yeesasr tvr\:g?w (No advantageous Increase by about 5 * on the rise
. 0 0 B L
1 0 mm Change IS predICted) 82 days 1975 1980 1985 1990 1995Y 2000 2005 2010 2015 2020
- ear

Note) Hourly precipitation of 50 mm or more is also described as “very heavy rain (falling like a waterfall).” Rain is so heavy
that umbrellas are completely useless and the splash of rainwater turn all around whitish, deteriorating visibility.

Typhoon (tropical cyclone
yp (tropical cy ) CAT4—5 FUTURE p<0.01  [No./10yr]
|Prediction 45N A 1
. . . . SON + g 0.3
® Many studies predict that the intensity of typhoons near 15N 4 - ‘ﬁ P g 7 = 01
Japan will increase (due to the increase in the amount of EQ 4 ) 0
water vapor in the atmosphere, which is the energy 15S 1 T . — ety -0.1
source of typhoons). 30S - " -0.3
® The results of the 4°C rise experiment (simulation) and 43S 1 : : , : , :;
other studies indicate that the frequency* of very strong 0 60E 120E 180 120W 60W 0
tropical cyclones (equivalent to “fierce” typhoons) is likely _ .
to increase above the sea on the southern side of Japan. Changes in the frequency of very strong tropical cyclones
* The number of units that exist in the location per certain period Changes from present (1979-2010) in the frequency of very strong tropical cyclones 4

of time with a 4°C increase in global average temperature (from Yoshida et al. (2017))



Role of the Japan Meteorological Agency in national governmental

and regional disaster management

. . . Extreme Disaster Management Headquarters (Chairperson:
Dispatch staff to various meetings Prime Minister), etc.
at the Prime Minister’s Office, etc. (Responded by the Director-General of the Japan

in the event of a disaster :
Met I I A
Explain weather conditions, etc. /e.e0ro ogica gency)

Director-General of the \/ ‘ B Emergency Response Team (Prime
Japan Meteorological Agency s [P ——- Minister’'s Offlce)

(The Deputy Director-General for
Disaster Mitigation, Japan
eteorological Agency is a
member)

Meteor0|oglca| Ministries and agencies related
Agency to disaster management
Rescue and evacuation, support for

evacuees, emergency transportation,
recovery and reconstruction, etc.

Meeting of cabinet ministers
concerned

Grasp and predict abnormal
natural phenomena, such as
an earthquake, tsunami,
eruption, typhoon, and
torrential rain

Disaster management meeting of
ministries and agencies concerned

National Police Agency, Ministry of \
Defense, Fire and Disaster Management
i E Agency, Ministry of Health, Labour and
Disaster prevention weather GWelfare, Ministry of Education, Culture,
P : ports, Science and Technology, Ministry
Informatlon of Agriculture, Forestry and Fisheries,
Ministry of Economy, Trade and Industry,
Ministry of Land, Infrastructure, Transport

and Tourism, Japan Coast Guard j

Local governments

Counselor for Disaster

’ Mitigation of the Japan
- i Meteorological Agency
,( = I g

=

General public

Government-wide response
based on information from

the Japan Meteorological
Agency

On-site investigation team of
the government
] [= )

News media
v Minister of State for

] ] 4R, Emergency press conference
Disaster y ? e )
Management = = —= et T

Director, Local
Meteorological Office

‘ Explanation on the site

Counselor for Disaster
Mitigation of the Japan
Meteorological Agency



Issues of disaster prevention weather information and evacuation

Disaster prevention weather information should

be understandable to people, to prompt them to
evacuate to save their lives.

v" Information should convey a sense of imminent danger of a
disaster in a “simple” and “easy to understand” manner, and

be “easy to use.”

v" Information should be sent at an early stage to lead to early
disaster management response and evacuation.

v Information should be highly accurate and trusted.

* Enhance regional disaster prevention ability using disaster
prevention weather information

Japarn AMereorological Agency



Disaster prevention weather information to be used for disaster management
response of municipalities and evacuation actions of residents

Information from the
Japan Meteorological
Heavy rain Agency, etc.

Actions to be taken Actions to be taken by
by municipalities residents

once in H . Inf ti Emergency safety measuresf§ Life-threatening situation, immediately
dsevec:al eavy rain ntormation § . 15 information will not always be issued. secure safety!
ECHUES emergency . <l + A life-threatening situation in which safe evacuation is
warning _Klk_lk!‘ll'l! flooding no longer possible. Immediately move from the place
(Risk c:‘!ls;’l;l)butlon where you are to a safer place, etc.

NN N N Be fure to evacuate by Alert Level 4!

« A situation equivalent to that in which a serious
disaster occurred in the past. Evacuation should be
completed by this stage.

* When a storm caused by a typhoon, etc. is likely to

Information occur, evacuation should be completed before the

M c storm starts.
M on potential

a*x Landslide

alert

flooding Evacuation instruction All residents should evacuate from

The fourth disaster dangerous areas

management stage
(Set up a Disaster Management
Headquarters)

information

Storm surge warning
Storm surge
emergency warning

Evacuation of the elderly, Elderly, people, etc. should evacuate
Information|] etc. from dangerous areas

to provide a | [ The third disaster management * Residents other than the elderly, etc. should also start
warning on stage to postpone usual movement, prepare for evacuation,

floodin (Have a system capable of making a or evacuate voluntarily as necessary.
g decision to issue evacuation instructions)

Advisory m The second disaster evacuatlon mmmm
(when]possibility] management stage * Recheck disaster risks to your home, etc. with a
f of{becoming (advisory] fattention) (Have a system capable of making a hazard map, etc., and recheck how to grasp
heavy]rain} m M l = decision to issue evacuation instructions to evacuation information, etc.
warninglislhigh)] ooding the elderly, etc.) 8

Several to two . .
hours before Heavy rain | Advisory
i i *1 (\TLEN Alert
heavy rain warning possibility of
Flood becoming storm

N surge warning
warning is high)

(warning
level)

Half a day to
sbeveral hours Heavyjrain Surge) The first dicact -
efore heavy : m e first disaster managemen
rain adviscry stage
ﬁlm (Position the communication personnel)

- | eNEw

Several days to Early, + Gear up awareness of preparation Increaselawarenesslof{preparationiforg
one day be_fore . Ch(ick for staff communications YdiSaster {I
heavy rain infarmation system
Created by the Japan Meteorological Agency based on the 7
“Guidelines for Evacuation Information” (Cabinet Office Japan)

*1 An advisory with a high possibility of becoming a heavy rain warning (landslide) between nighttime and early next morning is equivalent to Alert Level 3 (evacuation of the elderly, etc.).
*2 It is important that evacuation is completed before the emergence of “extreme risk” (dark purple). The “dark purple” is possibly used to narrow down the areas affected by the issuance
of Alert Level 5 of emergency safety measures when a heavy rain emergency warning is issued.



Equivalent alert level and its meaning

Equivalent to Alert Level 5
(heavy rain emergency
warning)

Equivalent to Alert Level 4
(landslide alert information)

Equivalent to Alert Level 3
(heavy rain warning (landslide))

Alert Level 2
(heavy rain advisory)

Alert Level 1
(early advisory information
(probability of warning level))

This information is used by local governments to make a decision to issue an Alert Level 5 of
emergency safety measures. This is equivalent to Alert Level 5, which indicates that a disaster
has occurred or is imminent.

There is a situation where it is extremely likely that some kind of disaster has already
occurred. Secure the safety of yourself immediately as your life is in danger.

This information is used by local governments to make a decision to issue an Alert Level 4 of evacuation
instruction. This is equivalent to Alert Level 4, which requires evacuation from dangerous areas.

In areas where a disaster is expected, etc., pay attention to evacuation instructions issued by local
governments, and even if evacuation instructions have not been issued, make your own
evacuation decisions using information, such as Kikikuru (risk distribution map) and river water
level information.

This information is used by local governments to make a decision to issue an Alert Level 3 of evacuation
of the elderly, etc. This is equivalent to Alert Level 3, which requires evacuation from dangerous areas for
the elderly, etc.

In areas where a disaster is expected, etc., pay attention to evacuation instructions of the elderly, etc.
issued by local governments, and for people other than the elderly, etc. also, prepare for
evacuation and make your own evacuation decisions using information, such as Kikikuru (risk
distribution map) and river water level information.

This is Alert Level 2, which requires confirmation of evacuation actions.

Use a hazard map and other information to check areas where disasters are expected,
evacuation shelters, and evacuation routes.

This is Alert Level 1, which indicates the need to increase awareness of preparation for a disaster.

Pay attention to the latest disaster prevention weather information, etc., to increase 8
awareness of preparation for a disaster.




—Translating rainfall amount forecasts into disaster risk forecasts—

“Risk distribution map” of disaster occurrence #Kikikuru

. _ Calculate the risk level by considering slope, geology, urbanization rate, etc.
Precipitation

‘ ﬂ A ,'ﬂ_-’ Landslide disasters m River flood

P A Landslide Kikikuru Inundation Kikikuru Flood Kikikuru

\ o
L, 7Y @ ! (Risk distribution map of heavy rain (Risk distribution map of heavy rain (Risk distribution map of flood warning)
/‘0,4 g 7, : warning (landslide)) warning (inundation))
L& : k) Forecast up to 2 hours ahead | Forecast up to 1 hour ahead [ Forecast up to 3 hours ahead [
3 . 4

Rainfall forecast (Precipitation Nowcast, Short-
Time Precipitation Forecast)

From precipitation data, indicators (indices) of the risiCof disaster) | +

>
Qccurrence were developed. =
> SRR L
Real-time Landslide Risk Map Real-time Inundation Risk Map Flood Warnings and Advisories for designated rivers | |Real-time Flood Risk Map
(yellow — red — light purple — dark purple). . I £xtreme risk I Extreme risk IR e ieformation on flooding [Level 5 ea.] m— Extreme risk
> In the dark purple areas, the level for conditions equivalentto W High risk  [Level 4 eq.] W High risk  Inf0rMatiON  ng  [Level 4 eal] e Highrisk  [Level 4 eq.]
that of past maior disasters has already been exceeded. BB Warning  [Level 3 eq.] B Warning s Information o provIde. Level 3 eq w= Warring  [Level 3 eq.]
> Caution [Level 2 eq.] . Caution = Information to call [Level 2 eq.] Caution [Level 2 eq.]
w this level m Low Check weather bulletin Low Check weather bulletin L = ;tz\ktlgne:zhﬂ;o;:rl}zm e oW Check weather bulletin
Kikikuru (risk distribution map) notification service for those who are interested [ ——— o
In cooperation with private companies, we started a service that notifies
. . . . . A EIREXIE%E 0 TR
people of changes in risk levels via e-mail or mobile apps, etc.
/Japan I\Al\lge:‘cgrflogical_ Private business \ (grRE]
. . 8H9HO00E00%
— In C|_ty A, the risk AR
o _— has increased to a
R BRI : AROFET, HEERIEHO—EKER
g level equivalent to CEPABORRNERLTIET,
P T v Alert Level O.
L BRAE]
C N NN TRE | ERLALIEY
EEE. @ TR : BRLAIL2
-m-mm -, ] RIS OBMITHICHNERT B
Ehi, BRBEYRBLTHE L 5T 9
Provide private businesses with data REW,
AEOESET v 7 THER

necessary for service implementation
\ ) (Example of Yahoo! JAPAN app)




Communicating disaster prevention information

In an easy-to-understand and simple manner

(Five Alert Levels and disaster prevention weather information)

0 oo TAF Expressions|used|foridisasterjpreventioniweatherjinformationlareltolbelchanged|
Without waiting for Alert Level 5, it is -
very important to make a decision to &@mm@m

evacuate early and promptly at the [(risd@istributionimap)|isequivalentitojAlertilevell41

stage of Alert Level 3 or 4. MakeJaldecisionfonlevacuation
jonjyour

Flood warnings

Information from the Japan and advisores for

Actions to be taken Information of
by residents municipalities

Warnings, etc. [VITPESRIPYEEIW IS TSN Gocignatod rivers
corresponding to Alert Levels

H H H Situation in which elderly people, etc. are
Red indicated in ? y peopl

required to evacuate

Heavy rain Equivalent to Alert Level 3

emergency on
warnin floodin
2 Kikikuru &

(Risk distribution map)

NG N\ Besuretoevacuate by Alert Level 4] o N N N

+ A situation equivalent to that in
which a serious disaster occurred in
the past. Evacuation should be
completed by this stage.

+ When a storm caused by a typhoon,
etc. is likely to occur, evacuation
should be completed before the

storm starts. Landslide alert
information

Life-threatening Emergency
situation, immediately safety measures

* This information will not always

secure safety! be issued

Possibility of becoming
a serious disaster soon, Example: Aki-ku, Hiroshima on July 6,
2018

P Situation in which evacuation is
required

Equivalent to Alert Level 4

Extreme risk *2

flooding

All residents should
evacuate from
dangerous areas

Evacuation

instruction Highirisk

Information on potential

Elderly people, etc.
should evacuate from
dangerous areas

+ Residents other than the elderly, etc. =
should also start to postpone usual Evacuation of
movement, prepare for evacuation,

Heavy rain
warning *!
or evacuate voluntarily as necessary. the e|def|y, etc. Flood Warning

%ifgf\ih,reateging,situation.
& N;isinoxy
\\ H -

Alert

(warning level)

In a short time

on flooding

Information to
provide a\warning

[Check{evacuation
actionsfonfyourfown! Heavy/rain| @i
8 + Recheck disaster risks to your home, adVISOI"-y
etc. with a hazard map, etc., and m adVlSOI’.y mw

recheck how to grasp evacuation
information, etc.

Informationito]
[callfattention]
itolflooding|

q increaselawarenesslof] E;arfly
preparationjforfal information
- [(probabilitylof]
disaster bvarminglieven]

*1 An advisory with a high possibility of becoming a heavy rain warning (landslide) between nighttime and early next morning is equivalent to evacuation of
the elderly, etc. (Alert Level 3).

*2 Itis important that evacuation is completed before the emergence of “extreme risk” (dark purple). The dark purple information is possibly used to narrow
down the areas affected by the issuance of Alert Level 5 of emergency safety measures when a heavy rain emergency warning is issued.



Alert call from early stage

(The Heavy Rain Event by Typhoon Hagibis in October 2019)

Typhoon pathmap | 7 | 57 cavopcal yeione
- N y M __'
Alert call several days in advance = ot
| Oct. 12, before 19:00: : -
B Oct. 8 (Tue), 16:52 [General weather information] © ] Made landfall on the

» The typhoon is likely to approach between western and northern Japan from the

Izu Peninsula

1
! VA Oct. 13, 9:00: Large
! 12thto13th. . . . TJ 540 975 hPa 30 m/s
1 © There is a possibility of storms, heavy rain at a warning level, and turbulence s ' g
i over a wide area nationwide. l 8 =1 P— i Qct. 12, 21:00: Large and
---------------------------------------------------- ! o 3 . stron:
3 R o rﬁ*b% 960 hPa 40 mis
B Oct. 9 (Wed), 14:00 [Press conference] Three days before landfall I <% }'Vn' ‘3
T T T T T T T T T T T T T T T T T T T T oo ——----- 1 S/ ‘| Oct. 12, 18:00: Large and strong
1 = The typhoon is likely to approach or make landfall between western and eastern Japan from the 12th to 13th. 1 . o m ! | 955 hPa 40 m/s
| * The forecast for the typhoon still indicates a wide margin. However, since the typhoon is large, ﬁ%ﬁﬂwm ' - - L
1+ Bydthe 14ih, be prepared for storms, etc. Take early action to protect your life and the lives of your loved ones. 1 90:;:;:1; 241500/ Large and very strong >O g:;r:g 52:20: /Large and very strong
————————————————————————————————————————————————————————————————————————————————— o a 45 m/s - a 45 m/s
> '
B Oct. 10 (Thu), 14:00 [Press release] \

Oct. 11, 9:00: Large and very strong ;
925 hPa 50 m/s (@)
The typhoon is likely to approach and make landfall between western and eastern Japan from the 12th to 13th.

' ;

1 - ' N
Heavy rain is expected over western, eastern, and northern Japan from the 12th to 13th. Lotal precipitation is likelv to be heavy mainlvin | ¥ 0. ' :
gastern Japan . :

Oct. 10, 21:00: Large and very strong
T 920 hPa 50 m/s >0

B Oct. 11 (Fri), 11:00 [Press conference] One day before landfall Oct. 10, 9:00: Large and violent | > @ [
o mmmmm o m s o e e e e - 1 915 hPa 55 m/s
+ The typhoon is expected to make landfall in the Tokai or Kanto region from the evening to the night of the 12th. Record winds and hegvy

Liegion. Depending on the situation, {here is g possibility of issuing

I ,

| “~{oct. 9, 21:00: L d viol (o} -
: 910;) hl’ja 5-;5 r.nlsarge and violent TN, Oct. 9, 9:00: Large and violent
1

1

1

-~ - -@<] 915 hPa 55 mis

R —— : * Announce warnings and weather
<Time of announcement and cancellation of heavy rain emergency warning> g‘f‘;?gé“saiﬂogécegcr-eztig:\eteordog'Ca|
Prefecture Announcementtime  Cancellation time Nz’::szlgg(:;':;:gg:s’ Black: Cities, towns, * Hold press conferences, and call
Shizuoka Oct. 12, 15:30 Oct. 12, 22:20 6 cities and towns O TS v for alert via hotlines to
Kanagawa Oct. 12, 15:30 Oct. 13, 00:20 13 cities, towns, and villages | | were issued municipalities, etc.
Tokyo Oct. 12, 15:30 Oct. 12, 23:55 25 cities, towns, and villages , wRAmLWE |—
Saitama Oct. 12, 15:30 Oct. 13, 00:40 40 cities, towns, and villages - st 1012
Gunma Oct. 12, 15:30 Oct. 13, 00:10 26 cities, towns, and villages oty g;g;g@;ﬁgﬁi;gg '
Yamanashi Oct. 12, 15:30 Oct. 12, 23:01 20 cities, towns, and villages il R
Nagano Oct. 12, 15:30 Oct. 13, 03:20 43 cities, towns, and villages Blovsigics
Ibaraki Oct. 12, 19:50 Oct. 13, 02:20 20 cities and towns
Tochigi Oct. 12, 19:50 Oct. 13, 02:20 14 cities and towns
Niigata Oct. 12, 19:50 Oct. 13, 03:20 3 cities
Fukushima Oct. 12, 19:50 Oct. 13, 04:00 50 cities, towns, and villages
Miyagi Oct. 12, 19:50 Oct. 13, 05:45 35 cities, towns, and villages
Iwate Oct. 13, 00:40 Oct. 13, 08:40 14 cities, towns, and villages 1 1




Timeline (chronological disaster management action plan)

Timeline is a plan that specifies disaster management actions and their implementers in chronological order, focusing on “when,”
“‘who,” and “what,” based on the premise that a disaster occurs and organizations involved in disaster management work together
to assume and share the situation in which the disaster occurs in advance. This is also called a disaster management action plan.
Mutual cooperation of the national government, local governments, businesses, residents, and other organizations in formulating a
timeline will allow them to make a coordinated response in the event of a disaster.

robable natural

phenomena
Dccurrence ofa_ o )l
typhoon
Typhoon\\,n / 3 days
before
Possibility of tém‘f’;?
typhoon High
landfall e
Strong
\ wind
Risk of 1 day before
disaster  j---- F===1| typhoon
occurrence landfall
&l
m Heavy
rain
12 hours
before
A Landslides typhoon
7 \ — iandfall
Approach -\ - stoml
\ /' Storm
\, / surge
7. ¥ RN 0 hours
' . before
Landfall *-=----
. Occurrence
N of large-scale
—  flooding
N

Ministry of Land, Infrastructure,

Transport and Tourism
(JMA)

O Typhoon forecast

O Press conference on the
typhoon

O Press conference on the typhoon

(possibility of issuing an emergency

warning)
O Heavy rain, flood, etc. warnings

O Information to provide a warning on

flooding

O Heavy rain, storm, storm surge, etc.

emergency warnings

O Information on potential
flooding

O Information on flooding

Transportation s .

Make people aware of the

Establish a possibility of service suspension
system early as early as possible

possibility of wide-area

J Make people aware of the )
evacuation as early as possible )

O Check communications

system, etc.
O Check the systems of
cooperating departments

O Dispatch liaison officers

O Patrol facilities under
jurisdiction

O Communicate the imminent
situation to municipalities

O TEC-FORCE activities
(road awareness, etc.)

O Grasp damage situations

O Secure emergency
transportation routes

O Check and announce the
wide-area evacuation system

O Announce transportation O Prepare emergency supplies
service suspension in

advance

Start wide-area )

evacuation early

O Check and announce the O Advise and instruct wide-area O Start wide-area evacuation

service suspension evacuation
procedures O Guide and accept wide-area
evacuees

Complete evacuation
before the typhoon
makes landfall

O Instruct evacuation

O Secure indoor safety

O Suspend service
O Complete facility maintenance
and waiting for evacuation

early recovery and

Suspend service to make
resumption possible

O Grasp damage situations

O Facility inspection

O Announce the prospect of
service

O Request for help

Ministry of Land, Infrastructure, Transport and Tourism, the “Round Table Meeting on

Ideal Way of Disaster Prevention and Mitigation for Coping with a New Stage”
(https://www.mlit.go.jp/saigai/newstage.html)

Image of the timeline, with excerpts and additions from Document 3 of the second meeting 1 2



Toward enhancing regional disaster prevention ability

Ideal way of weather disaster prevention services in regions

» With a strong sense of responsibility as a member of the “disaster prevention awareness society,” we will work together
with cities, towns, villages, prefectures, and local branch offices of related ministries and agencies to further contribute
to regional weather disaster prevention to prompt residents to take concrete disaster prevention actions.

» For municipalities at the forefront of disaster management, more efforts will be made in normal times to ensure that
existing disaster prevention weather information and new information, such as “risk distribution map,” are further
“comprehended and utilized” (analyzed deeply) in making decisions on disaster management measures in emergencies.

Local branch offices

Prefectures Cities, towns, and villages

H i [

: Effective . Decision-
: comprehension an . making of | 5,
Meteorological mergency information and X | utilization of » disaster ’

offices briefing, etc. . information, etc. : management :

. (deep analysis) . response :
Collaborate with news media, etc. to devise ways to present
and communicate information
In normal Efforts in normal times and review after a disaster
times

v’ Establish and deepen a face-to-face relationship between the
director, local meteorological office and the mayor of municipality

v Share weather characteristics and disaster risks through the
Weather and Disaster Prevention Database

v Conduct practical training and drills for comprehending and utilizing
disaster prevention weather information

v Promote the use of weather disaster prevention experts (Weather M

Disaster Prevention Advisors) who can be helpful in disaster
management on-site. i Alter a disa

v’ Promote the development of community-based meteorological @ v" Review jointly with municipalities, etc., and continually

In an emergency

Ensure that a sense of crisis is conveyed through the hotline from

a meteorological office and comments from the meteorological

office

v" Dispatch the JMA Emergency Task Team (JETT) to help
disaster management response (from May 2018)

13

office staff improve approaches




Deploying efforts to help municipalities at meteorological offices

across Japan

Strengthening regional disaster management support through .
“Forecasters Of Your Town” Teams in charge (Tokyo’s example) A case study of approaches to

Teams in charge of each region (23 wards, Tama, islands) build collaborative relationships

p— _ with municipalities
B ®
< A

Team in

Organize a team in charge based on the disaster characteristics of | chargeof |

Visit Katsushika Ward to

23 wards = - .
each region. Stay close to a municipality and build a close o s wide.area evacuaton
relationship between the persons in charge. (Starting with the IEZ‘F;;”Df ’ * ‘ % drillin the event of a flood
Kanto-K_oshin region in FY2019, gradually expand this approach Visit Nifima-mura o discuss

; disast: t
nationwide) o OO deasler e vy
a o . . . islands \ & rain and volcanic eruption
(Efforts in emergencies) Proactively dispatching the
JETT, strengthening the municipal head’s hotline (Efforts in normal times) Promoting weather disaster
and information dissemination, etc. prevention workshops
. + Proacti e}
* Proactively dispatch the JETT to quaegt:g?;\éigg:do¥2228{1 oogﬁo?/:[/ local
provide weather or earthquake — T de t
explanations, etc municipalities nationwide to
T participate ;
* Hotline to advise the heads of . : 2
e a3 + Hold weather disaster prevention e
municipalities 4 ‘ ksh frering the latest o U
. _ The JETT was dispatched to worksnops, oriering the ates w8
 Promote explanations relating to Hitoyoshi, Kumamoto Prefectre. information, such as the 2
evacuation actions explained at the Disaster relationship between the five Alert a8 R
. . i ?
Hold a press conference Man?geﬂintHHeadguadsrs f Levels and disaster prevention #
° meeting (The Heavy Rain Event o
from an early stage mezozcj{ e weather information s

(Efforts in normal times) Promoting the ut|I|zat|on of
disaster prevention weather information
Visit municipalities individually to provide detailed
explanations on how to utilize disaster prevention
weather information

» Hold a press conference as
a joint effort of local
meteorological office
and regional development

gﬂ[l—e:oLlj((lt\)lStt :Ir;g ,;[E: weather Share the perception of the relationship between
o ; _ 4 municipal heavy rain warning standards, etc. and
conditions of rivers, etc. are  Joint press conference by the Fukuoka the standards for issuing evacuation instructions, etc.

. . . Regional Headquarters and the Kyushu . . ?
explained in detail) Regional Development Bureau (The Heavy Review and advise on disaster management
response of municipalities

Rain Event of July 2020)

Meteorological office staff giving
explanations to municipal officials

14



Status of support from meteorological offices across Japan for heavy rain due

to the rain front in August 2021

(As of Aug. 27, 09:00)

O Meteorological offices in each region provide detailed explanations of the future weather outlook and other information for local
governments and other organizations through briefings, dispatch of the JETT (JMA Emergency Task Team), hotlines, etc. Joint
press conferences are held with regional development bureaus to call for alert.

O The main office of the Japan Meteorological Agency also holds joint press conferences with the Water and Disaster Management
Bureau to call for alert widely through the media.

Briefings and joint press conferences Dispatch of JETT

(Photo) The Osaka Regional Headquarters and the Kinki Regional
Development Bureau held a joint press conference to call for alert.

[Aug. 14]

O Twenty meteorological Ofﬂces_ acrpss Japan held briefings for local (Photo) JETT delegates (Nagasaki Local Meteorological Office) explained the
governments and other organizations on the future weather outlook. outlook for future rainfall at the Nagasaki Prefecture Disaster

O The Fukuoka Regional Headquarters and the Kyushu Regional Management Headquarters. [Aug. 15]
Development Bureau, the Osaka Regional Headquarters and the O A total of 185 persons were dispatched from meteorological offices nationwide
Kinki Regional Development Bureau, the Takamatsu Regional to five cities and towns in 18 prefectures.
Headquarters and the Shikoku Regional Development Bureau, and Akita Prefecture, Shizuoka Prefecture, Aichi Prefecture, Niigata Prefecture, Nagano

. A . . Prefecture, Toyama Prefecture, Ishikawa Prefecture, Kyoto Prefecture, Tottori Prefecture,
the Hiroshima Reglonal Headquarters and the Chugoku Reglonal Tottori City, Shimane Prefecture, Hiroshima Prefecture, Hiroshima City, Ehime Prefecture,

Deve'opment Bureau held a joint press conference to call for alert Fukuoka Prefecture, Saga Prefecture, Takeo City, Omachi-cho, Kumamoto Prefecture, Oita
: Prefecture, Nagasaki Prefecture, Unzen City, Kagoshima Prefecture
O In addition, we continued to dispatch staff to Mutsu City in Aomori Prefecture
and Atami City in Shizuoka Prefecture.

Hotline to local Meteorological offices across Japan provide a hotline to 578 municipalities in 39 prefectures. 1 5
governments O Share a sense of crisis regarding a situation requiring to issue a high alert and evacuation information.



The latest technology to support disaster management and

o 21ching nov g

Observation data
(Japan and overseas)

Meteorological satellite observation

network ”
o8

Upper atmospheric
meteorological
observation network
Radiosondes
Wind Profiler
Aircraft

Radar meteorological
observation network

Surface meteorological
observation network

Meteorological office
AMeDAS observation

Ocean meteorological observation
network

Research vessels

Merchant ships

Foreign meteorological institutions

ra

Observation data

meteorological services

Predicting the future

Analysis, prediction, and
information formulation

Numerical prediction

Numerical simulation using
supercomputers
e

collection

Monitor, analyze, and predict weather in the
area in charge around the clock to announce
weather forecasts and disaster prevention
weather information, including weather warnings

c
o
=)

©

£

o
=
=

Weather forecasts
Disaster prevention
weather information
Weather forecasts, weekly
weather forecasts,

emergency warnings, warnings,
advisories,

typhoon information, etc.

Emergency . - No warnings
.warnlngs M wanings [JAavisories Elor advisories

r

(Japan Meteorological Agency’s
website)

Emergency warnings, warnings,
advisories

[ERAA05)

1 = 150
25misl EOBRM BARRE

1SmELEORRR | & FER
(Japan Meteorological Agency’s
website)

Typhoon information
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Advances in typhoon forecasting

Annual average errors in typhoon path
forecasts (center position)

600

a=24 hrs 48 hrs e==72 hrs «==96 hrs e==120 hrs
500
400
300
200
100 - 2000 _
N - 2009
0

1980 1985 1990 1995 2000 2005 2010 2015

In the last 30 years or so,

» annual average errors in typhoon
path forecasts halved

» the radius of forecast circles was
also improved to less than half 17

* Image of improved prediction accuracy of center position



Taking on the challenge of improving the prediction accuracy of

stationary linear mesoscale convective systems

[What is a stationary linear mesoscale convective system?]
A stationary linear mesoscale convective system is
generated by cumulonimbus clouds formed one after another ) 5ot wnes atan ubper eve i e
that cause linear precipitation areas to stay in almost the move downwind and form a line
same place for several hours, bringing about heavy rain.
When a stationary linear mesoscale convective system ;

(3) Cumulonimbus clouds

develops, disaster risks increase. develop in unstable
atmospheric conditions

(Recent disaster cases)

* The Heavy Rain Event of August 2014 (Hiroshima)
« The Heavy Rain Event of September 2015 in Kanto and Tohoku ‘ -
* The Heavy Rain Event of July 2017 in Northern Kyushu (1)t%onltinuoustly rowhwarmtmoisltt.?irdinto (2) tAirﬂi]s Iift(_adfandtcloglds {orm due
» The Heavy Rain Event of July 2018 (Western Japan Torrential Rain) fe ,;’ W?rfkmOSpbe,rea an afitde (i _ @ rain front ancror ferrai.
« The Heavy Rain Event of July 2020 i =
3-hour precipitation at 6:00 on July 4, 2020, Live cast at 6:00 on July 4, 2020,
predicted 15 hours before 3-hour precipitation

&l
-

The Kuma River flooding damage in Yatsushiro,
Kumamoto Prefecture
(The Heavy Rain Event of July 2020)



Improvement of information provision for torrential rain caused by
stationary linear mesoscale convective systems

Information Calling for attention to significant and continuous heavy rain

provision started ) . .
from June 17, 2021 brought by stationary linear mesoscale convective systems

® Even though it is difficult to predict stationary linear mesoscale convective systems in advance, its
information will be released when linear torrential rain area caused by a band of cumulonimbus
clouds is detected through observations including weather radar.

® While the risk of disasters due to heavy rain is rapidly increasing, the situation where extremely
heavy rain continues to fall in the same place caused by a stationary linear mesoscale convective

system is explained using a keyword “stationary linear mesoscale convective system.”

OO Prefecture weather information on significant
heavy rain

In the OO and OO regions, extremely heavy rain = T B & . &F Precipitaion
caused by stationary linear mesoscale convective R 8 Rt 5 ey 5 008 e
systems is continuing to fall in the same places. -

The risk of life-threatening landslides and/or flood

disasters is rapidly increasing.

o The area of rainfall caused by the stationary linear mesoscale convective
systems where the risk of heavy rain disaster is rapidly increasing
* Example of movement of rain clouds (High-Resolution Precipitation Nowcastsfl 9



Toward the improvement of prediction accuracy of stationary linear mesoscale

convective systems
(1. Strengthening of observation and prediction)

We will urgently push forward with strengthening of water vapor observation, etc. and the Japan
Meteorological Agency’s supercomputers and development of forecasting technology using the
supercomputer Fugaku, and will promptly incorporate them into sophistication of disaster prevention
weather information to provide information that contributes to early evacuation of residents.

Strengthening
observation Cumulonimbus clouds form one after
another, causing persistent heavy rain

Comuionimbus] [Cumulonimbus}

%
@% \ | Form | | GF“C.)W | clpud cloud

Stationary linear
mesoscale
convective system

Warm moist wind
(Wind containing water vapor)

¥ _ 300 ma90 <4 o
-,
=~ T

N
Strengthening observation || Strengthening ocean Strengthening observation of the
using meteorological observation lower atmosphere Strengthening monitoring of localized
satellites O Construct a replacement ship for one of | | © strengthen updating of microwave radiometers, heavy rain

the research vessels and expand the

O Develop technologies for use of ' the AMeDAS (with addition of humidity O Grasp accurate precipitation and development
polar-ofbiting met%orological vessel GNSS abservation to strengthen observation), and the upper atmospheric procepss of cumu'?oningbus clouds using dpual-
satellite receivers and the latest itri:?hceaﬂsglrlg;g{ 8? :g;i’(',”nga‘r’ﬁﬁreg’fpm tmheteorolgﬁ;_ltcal fobts)erva_ ion ethpment to ?'Shance polarization weather radars to strengthen the

e capability of observing water vapor in the i ot ; :
sensors mesoscale convective systems oo gtmos%here g p capability of monitoring localized heavy rain

| Observation data of water ]

Strengthening .
prediction Development of next-generation supercompuﬁers, etc.

=

Realize more detailed and Perform a large number of
advanced weather forecasting prediction calculations and

+ Develop a supercomputer system for early realization of
improved prediction accuracy, etc. using numerical forecast
models, such as advanced local ensemble forecasts analyze the results to

+ Enhance intensive observation during the rainy season and 3 3 \ ) _ . provide more reliable
related experimental facilities (wind tunnels) to elucidate the T i, = s Ja forecasts

mechanism of stationary linear mesoscale convective systems
« Develop prediction technology using the supercomputer

Fugaku =

e
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Toward the improvement of prediction accuracy of stationary linear mesoscale

convective systems
(2. Improvement of information provision)

The results of efforts to enhance observation and forecasting had been incorporated successively, and the information had been
provided only after the occurrence. In FY2022, we started forecasting the occurrence of stationary linear mesoscale convective
systems with the improved forecasting accuracy. Since then, the accuracy has been improved gradually.

2021 For early evacuation during bright daylight hours ... Narro_
Information on the
occurrence of a 2024- 2029-

stationary linear

mesoscale convective 2022- (One year ahead of (One year ahead of
system (Started schedule) schedule)
prOV|S|on on June 17)
Forecast from half a day Forecast from half a day Provide information in the
before for a wide area before by prefecture form of risk distribution that

allows you to grasp the risk
level by city, town, or
village half a day before

In Kumamoto Prefecture,
a stationary linear
mesoscale convective
system will form from early
hours to dawn on the [date],
and it is likely to rain

In northern Kyushu, a
A stationary linear

The rainareaofa |mesoscale convective
stationary linear |5y stem will form from early

mesoscale
convective system hours to dawn on the

ellipse rain heavily. @ heavily.
Example
2023- 2026-
(New approach) (New approach)
Last-minute prediction Prediction at even earlier time
(with a target of 30 minutes (with a target of 2-3 hours
before) before)

For immediate evacuation from imminent danger ... Gradually

* Study how to disseminate specific information and how to apply it to evacuation plans, etc., based on the opinions
of experts, etc., while taking into account the accuracy of the information

Communicate a sense of crisis to each citizen to lead to 21
disaster prevention action



Conclusion
—permanent mindset of JMA—

Instructions from the Director-General of the Japan

Meteorological Agency on inauguration of emergency
warnings (August 30, 2013)

(1) First, further strengthen cooperation with local governments

(2) Second, systematically strengthen activities including disaster
prevention education which promote and spread the awareness and

ability of disaster prevention in order to raise such awareness and ability
of each and every resident

(3) Third, put efforts into making disaster prevention weather information,
such as “advisories,” “warnings,” and “emergency warnings” be used
comprehensively so that both local governments and residents can take
early and prompt action

— Information will not be well utilized without cooperation with
local governments and residents and improving the disaster
prevention ability

Japarn Mereorological Agerncy
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