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1. Recent Disasters

(1 Earthquakes and Tsunami
(@ Volcanic Eruptions

3 Severe Rains

4 Heavy Snowfalls



Japan (Earthquakes and Tsunami) ) B13EE

- Ministry of Land, Infrastructure, Transport and Tourism

( B Japan accounts for about 20% of the major earthquakes (M6 or higher) in the

world, making it one of the most earthquake-prone countries in the world.

Examples: June 2008 lwate/Miyagi inland earthquake, Aug 2009 Suruga Bay earthquake, Mar 2011
| Tohoku Pacific Ocean earthquake, April 2016 The Kumamoto earthquake

N\

Recent large-scale earthquakes and tsunami and large-scale earthquakes expected in next 30 years

Sept 2003 Tokachi earthquake (M8.0)

Oct 2004 Niigata Chuetsu earthquake (M6.8)

/'_ Jun 2008 Iwate/Miyagi inland earthquake (M7.2)

Jul 2007 Niigata Chuetsu earthquake (M6.8) w
0 Off Nemuro (M7.9) 40% - 50%
Mar 2007 Noto Peninsula earthquake (M6.9) Jul 2008 lwate north coast earthquake (M6.8)
Jan 1995 Hyogo Nanbu earthquake (M7.3) f‘ Jul 2003 Northern Miyagi earthquake (M6.4)
Mar 2005 Fukuoka west coast earthquake (M7.0) .
N ~,' Mar 2011 Tohoku Pacific Ocean earthquake (M9.0)
Aug 2009 Earthquake with epicenter in Suruga Bay\M6.5) '] I
; Off Miyagi (M7.5) 99%
April 2016: Kumamoto ‘ i \
earthquake (M7.3) ﬁq, ) r“ Off Sanriku — Off Boso_(tsunami-type) (M8.2) 20%
P Under Minami Kanto (M6.7 —7.2) 70% Feb 2010 Chile coastal earthquake (M8.8)
\ﬂ’ ’ . * Tsunami warnings were announced for
Akinada-Bungo Channel . 78 East Sea (M8.0) 87% Pacific Ocean prefectures the following day
_ 0 TAY"
(M6.7 — 7.4) 40% R Eastern South Sea (M8.1) 70% O Recent large-scale earthquakes
'y -
°
South Sea (M8.4) 60% Large-scale earthquakes in next 30

years (Particularly high probability)
Source: -For large-scale earthquakes in recent years, figures from Meteorological Agency

-For large-scale earthquakes in next 30 years, incidence and scale are based on figures from Large-scale earthquakes in next
The Headquarters for Earthquake Research Promotion 30 years




Tohoku Pacific Ocean Earthquake Earthquake Overview @ B 1388

stry of Land, Infi port and Tourism

O Name of Earthquake Tohoku Pacific Ocean Earthquake
O Date of Incidence 2:46PM March 11, 2011

> This was the fourth largest earthquake observed around the world since 1900.

Occurrence date & Earthquake name Magnitude Distribution of seismic centers for earthquakes of magnitude 6.0 or greater around the world (source: Japan
time (Mw) Meteorological Agency website)
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Magnitude and Seismic Intensity & mpaEBD

What is the difference between & Seismic intensity and shaking conditions 8
magnitude and seismic intensity? 0] é} ['ntensityolﬂ A, tersiy 1) d_)[lntensityzl E] A (ntensiy 3

Not felt by Felt by Felt by most Felt by

O "Magnitude* is an indicator of the size g;%a g% reoe o
(scale) of an earthquake. ) | B ﬁ | %.,’%g

[IntenS|tv 4]

° Most people are|
startled

= Hanglng objects
L4 suchas

lamps swing |
I _ significantly. |
= Unstable objects |
| may fall. | |

[Inten5|tv 6 Iower]

° Itis difficult to remain
. standing.
Many unsecured furniture
moves and may topple
,over.
Doors may become
- wedged shut
Wall tiles and windows
may sustain damage and
s fall.
Wooden houses with low

O “Seismic Intensity” is the severity of
shaking at the place we live when an
earthquake of a certain size occurs.

earthquake resistance,
tiles may fall and buildings

w [Intens|ty 5 |ower] ' H igh resistance earthquake Low resistance eaﬁhquak ey S Gl e

O Relationship between magnitude and
seismic intensity

- Even if the magnitude of the earthquake is less
as the distance from the epicenter decreases,
the ground shakes more severely
and the "Seismic intensity" increases.

- Even if the magnitude of the earthquake is more
as the distance from the epicenter increases,
the ground does not shake so much.

N Many people are I
frightened and feel the
need to hold |

. onto something stable.

Dishes in cupboards

[Inten5|ty 6 upper] |

°ltis impossible to move
without crawling. People
may be thrown through the
B air. {
Most unsecured furniture
moves, and is more likely
to topple over.
Wooden houses with low
earthquake resistance are
more likely to lean or
collapse.
Large cracks may form, |

[IntenSIty 5 upper] and large landslides and |

Many people find it High resistance earthquake Low resistance earthquake massive collapses may be
difficult to walk without e, g i e - seen

holding onto something

R stable E
Dishes in cupboards
and items on

bookshelves are more

and items on
bookshelves may fall.
Unsecured furniture
may move, and
unstable furniture may
topple

[Intensity 7]

° Wooden houses with low
earthquake resistance are

I even more likely to lean or |
"S . . . t .t " b II , likely to fall. . e,
eismic intensity" becomes small. Unsecured _ furiture NS, s with igh

may topple over.

Unreinforced concrete- earthquake resistance may

. lean
Reinforced-concrete }
buildings with low I

High resistance earthquake Low resistance earthquake earthquake resistance are |

T . T LY —— e ITIOTE likely tO COllapsE.

This table shows an indication of phenomena such as a shake and its damage occurring around a certain seismic intensity observed.

Detailed commentary is posted on the following Japan Meteorological Agency website.
JMA official seismic intensity class related commentary table http: //wwwjma.gojp/jmalkishou/know/shindo/kaisetsu.html 6

block walls may
collapse.




Summary of Kumamoto Earthquake from 2016

ES " K5

Ministry of Land, Infrastructure, Transport and Tourism

O Name of earthquake: 2016 Kumamoto Earthquake

O Date and time of occurrence: April 16, 2016 at 1:25, magnitude 7.3
* April 14 at 21:26 (M6.5) and April 16 at 1:25 (M7.3), maximum seismic intensity observed in Kumamoto Prefecture.

Maximum seismic intensity of greater than M6 (twice) since April 14 at 21:26 and just under M6 (three times), while
M3.5 or greater occurred 250 times, which exceeded the count for Niigata-Chuetsu Earthquake and the like.

Seismic intensity distribution d
iagram

Earthquakes with seismic intensities of j
ust under 6 or greater

-arthquake that occurred at 21:26 on April 14

(as of May 29 at 17:00)

n!%-,é v g Time of occurrence Epicenter Magnitude Maximum
T mj__' location name seismic
8 P Ey intensity
i
m® o Kumamoto
o April 14 21:26 region 6.5 7
m Wf Kumamoto
= v April 14 21:07 region 5.8 Just under 6
n-ﬂ Kumamoto
L} April 15 00:03 region 6.4 Greater than 6
BEmen MEwes BaEwss E=Emss
A Ews H==: B=z: e Kumamoto
) . April 16 01:25 region 7.3 7
-arthquake that occurred at 01:25 on April 16
: Kumamoto
April 16 01:45 region 5.9 Just under 6
‘F_‘:-._.-!-'- April 16 03:55 Aso region 5.8 Greater than 6
! Kumamoto
09:48 region 54 Just under 6

Bwe Mawss H=ws® HeEwss

B==: H==: =%

* Values given as magnitude are provisional figures.

conducted on later dates.

Comparison of principal earthquake frequencies that
occurred inland as well as along coastal areas
(Magnitude 3.5 or greater)

saduelsul JO Jaquinu aAlle|nwngd

T

=1
I

S ,-, ; J
F o b — :
T
- = 1997 (Heisei 9):
‘_,_:" Satsuma Region Earthquake of
g Kagoshima Prefecture (M6.6)
(1} T T T T T T T
5 10 15 20 25 30 33 40 45 5

As of 13:30 on May 29, 2016 Source: Japan

: Meteorological Agency

2016 (Heisei 28)
Kumamoto
Earthquake (M7.3%)

2004 (Heisei 16)
Niigata-Chuetsu
Earthquake in Niigata L
Prefecture (M6.8)
2008 (Heisei 20)
lwate-Miyagi Inland
Earthquake (M7.2)

1995 (Heisei 7)
Southern Hyogo
Prefecture Earthquake (M7.3)
e
2005 (Heisei 17): Fukuoka Prefecture Western

Offshore Earthquakes (M7.0)
2000 (Heisei12): Western Tottori Earthquake

1.250 times

imh

Number of days elapsed since start of seismic activities

* Figures provided in this document are based on preliminary report values and as such, they may change according to findings resulting from surveys

* The number of elapsed days, as well as cumulative number of days are indicated since the start of the current earthquake at 21:26 on 14th.

* Figures for the current earthquake indicates the cumulative number primarily for Kumamoto region of Kumamoto Prefecture.

* The magnitude figures for the current earthquake represents maximum values so far.
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Japan Nation Under Constant Onslaught of Disasters (Volcanic EruptioﬁsEl

Ministry of Land, Infrastructure, Transport and Tourism

T3REE

climbers, while in 2015

B Japan is a nation of volcanoes and earthquakes where approximately 10% of all volcanoes of the world are located
and where about 10% of earthquakes in the world occur.

Volcanic eruptions of recent years include the eruption of Mount Ontake (Nagano and Gifu Prefectures) in 2014, which took lives of many mountain

there was an increasing number of volcanic earthquake at Mount Hakone (Kanagawa Prefecture), with tremendous explosions occurring on
Kuchinoerabushima Island and Sakurajima Island (Kagoshima Prefecture).

Distribution of active volcanoes in Japan, as well as volcanoes that require substantiated
/ monitoring and observing frameworks to prevent volcanic disasters

Sapporo District Meteorological
Observatol

Volcanic Monitoring and Information Center M. Daisetsu

Mt. Tokachitake

Atosanupuri
Mt. Usu
Mt. Hokkaido-Komagatake' ﬁ
Mt E =

Mt. Iwaki

Nansei Islands qﬂ - Mt Akita-Yakel Mt. Tarumae
AN FaN
- Lake Kuttara
i Mt. Akita-Komagatake i
L . i Mt. Iwate
Mt. Niiaata-Yakg ~Mt. Chokai ﬁ
| Mt. Kusatsu-Shirang!| . Bandail i Mt. Kurikoma
+ b [ Midagahara “,[* Mt. Asama 3 Mt. Zao
L] Mt. Yakedake Sendai District Meteorological Observatol

Mt. Norikuradake

Fukuoka District Meteorological
Observatory Volcanic Monitoring
and Information Center

Mr. Haku

- Mt. Ontake

~ONNF
Y

‘olcanic Monitoring and Information Centgr

Mt. Azuma
Mt. Adatara

Mt. Nasutake

Volcanoes for which volcanic eruption alert level has been

Scope of
counterme
asure

Level &
keyword

Volcanic eruption alert level

Volcanic
warning
(Residential
area)

or

Volcanic
warning

Leve ~//Evacuation

Kuchinoerabushima
Island

(1 volcano)

crater

. Evacuation
Leve_©preparation

f 2 Sl : Mt. Nikko-Shirane
-] . r lzu & Ogasawara Islands
i 4 . ‘" $eismology and Volcanology Department &
a‘ I Japan Meteorological Agency
d .‘* u Oshima IslandYolcanic Monitoring and Information Center|
[ Mt. Unzendake Y%
Shijima Island ﬂ;ﬁ
Sakurajima [€lanf ) Mt Tsurumitake & Mt. Karandalig. Hakone X Miyakejima Island Fay
_— 4}} [ Mt Kuiu ouzushima IsI‘p\H‘a
Satsuma-lwojima Is - J R chijojima Island
VLA | lzu-tobu Volcanic Group !
l Kuchinoerabushima Isl‘(b I t. Aso ‘\“Augashima Island
Suwanosejima Islaqiﬁz‘ { Mt. Kirishima A
Mt. Shinmoedake & Ohachi Crater A
= Iwojima Island
A Active volcanoes (110) a o
Volcanoes constantly observed by Japan ‘&
A Meteorological Agency (47) A
. Volcanic Monitoring and Information A
Centers (4) Ja¥

Volcanic
warning
(Vicinity of
crater)

or

Vicinity of
crater
warning

From cratel
to near

Leveag Mountain

climbing
restricted

Sakurajima Island
(1 volcano)

Vicinity of
crater

a,- Restrictions on i ==
Levell vicinity of crater I -kl*

Mount Kusatsu-Shirane
Mount Asama, Mount Ontake
Mount Azama, Mount Aso,
Mount Kirishima and
Suwanosejima Island (7
volcanoes)

Volcano
forecasts

Crater
interiors,
etc.

Caution on
active volcano

Levelﬂ_,f.

Mount Fuji, Miyakejima
Island
Izu Oshima Island, Mount
Hakone, Mount Tokachiake,
Mount Usu, Mount Kuju,
etc. (25 volcanoes)

(e )]



Disaster-Prone Japan ( Wind and Flood Damage )> &

ES " K5

Ministry of Land, Infrastructure, Transport and ‘[onnsm

B Japan has many steep mountains, and high annual rainfall of about 1,700mm (world average is about
1,000mm), placing it at high risk of disasters from heavy rains due to rainy seasons and typhoons.

In recent years, heavy rains hit northern Kyushu in July 2012, and in September 2015, the maximum 24-

hour rainfall in the Kanto and Tohoku regions broke all-time records at many observation points with

| statistical periods of 10 years or more.

OLanded typhoons, 2004-2013

ﬂ\lo. of landed typhoons \ (7 people degf
- 1971- 2013 2.6/yr
- 2004-2008 18 7
. 2009 1 RION V/ /e
- 2010 2 s v,
. 2011 3 \-uf
2012 2 j
\ 2013 2 J (5\ 17 peopj,z’ﬁ?‘v
v 5
Legend 15 s /
Typhoon landed by 2008 e WY
Typhoon landed in 2009 d
fmm==_Typhoon landed in 2010 ‘

=== Typhoon landed in 2011
Typhoon landed in 2012
=== Typhoon landed in 2013

1 people dead)

(3 people dead

’ 'w !
g
(2 people dead)? ‘oﬂ A

3 people died)

O The number of short-term heavy rainfalls exceeding
50mm/h has increased in recent years.

{ times ]

400

350

300

250 |

200

150

100

50

1976~1985 Ave.
174 times

184 times

1986~1995 Ave.

1996~2005 Ave.
224 times

2006~2013 Ave.
233 times

No| of incidents of 50mm or more rainfa

| in one hour annual

ly (1,000 locations)

1976 1578 1880 1882 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 ZDtZ

yr

O Cases of more than 1,000mmm of total rainfall
2010: more than 1,200mm of total rainfall from heavy July rainy season rains

(southern Kyushu)
2011: more than 1,200mm total rainfall from Typhoon 12 (southern Kinki)

2012: Total rainfall of over 800 mm due to the "July 2012 Northern Kyushu Heavy Rains"
2013: Typhoon 26 caused total rainfall of over 800mm (Izu Oshima)
2014 :Typhoon No. 12 caused total rainfall of over 2,000 mm (Kochi Prefecture) 9

360

Source: Meteorological

Agency



Paths taken and principal rainfalls of typhoons in August 2016

)

ES " K5

Ministry of Land, Infrastructure, Transport and Tourism

O Six typhoons either made landfall or approached to proximity of East Japan in August. It was the first time since statistical records started in 1951
that three typhoons landed within a week on Hokkaido as they landed on the Pacific seaboard of Tohoku Region.

O The rainfall that exceeded the amount of rainfall for August in average year of 161 mm per month was recorded in Ikutora District of Hokkaido in a
single day, where precipitation of 168 mm per day was observed.

O The rainfall that exceeded the amount of rainfall for August in average year of 157 mm per month was recorded in Iwaizumi Town of lwate
Prefecture in a single day, where precipitation of 194 mm per day was observed.

O Road collapses, abutment rear side corrosions and bridge collapses occurred due to river flooding.

Legend

x Changed to extratropical

cyclone
Typhoon No. 5

= Typhoon No. 6
mmmm= Typhoon No. 7

Typhoon No. 9
mmmmm Typhoon No. 10

River flooding caused
submergence of National Route 274
(Sarukawa River, Hokkaido)

Typhoon No. 11

Corrosion due to river flooding (Akkagawa River in
Iwate Prefecture

O s
River flooding caused submergence and
collapse of roads (Omotogawa River in lwate Prefecture)

O Paths taken by typhoons in August 2016

August 31

Typhoon Na. 9Typhoon NdfT#phoon No.|1u

August 23

August 22
x “gusﬁ % August 10

4 éugust 15

B Status of rainfall with Typhoon No.
1
T . The rainfall for 72 hours at the
observation station at Nukabira-
Gensenkyo in Tokachi District of
Hokkaido updated the historically
recorded value since statistical recording
egan in 1976, with a record of rainfall
that exceeded 350 mm.

Typhoon
No. 6

+ Arainfall of 251 mm, which exceeds
Typhoon No.  rainfall for the entire month of August in
11 an average year, was recorded

between 29th and 30th at Iwaizumi.

+ The maximum hourly rainfall in a day
of 70 mm was recorded, which placed
Iwaizumi in the first place in history
Rince observations begun.

_Typhoon No.




Notes on Severe Rainfall in Northern Kyushu Region

© B 13288

inistry of Land, Infi ture, Transport and Tourism

recorded.

O The rainfall on July 5, 2017 was the highest in the recorded history
since statistical records started at Asakura City of Fukuoka Prefecture.
Maximum daily rainfall was 516.0 mm, while maximum hourly rainfall coun)
was 129.5 mm. The maximum rainfall for ten minutes of 28.5 mm was

[Rainfall between 5th and 6th of July, 2017]

[Vicinity of Mameda District on Kagetsukawa

River of Chikugogawa River System]

[Submerged National Route 386] 586.0 mm

[Rainfall observation record at Asakura: Japan

Meteorological Agency]

Rank in
observation

history:
1st place

Maximum

Daily Rainfall UYL
Maximum

Hourly Rainfall LA
Maximum 28.5 mm

Ten-minute Rainfall

Rank in
observation
history:

2nd place

214.5 mm
(June 22, 2016)

74.5 mm (August
15, 2009)

23.5 mm @une
22, 2016)

Hourly Rainfall (mm/h)

65 ) o ) N
""“3 (AMeDAS rainfall distribution; Japan Meteorological & o e
» ;‘”":W":‘:ik"a " Agency) x i Yabakei Valley
foeda o 3‘ ,." (Nakatsu City)
314.0 mm 305.5 mm
Asakura Hita
(Asakura City) (Hita City)
402.5 mm
mm
400
as50
300
250
- 200
- 150
100
g- 50
[Precipitation status at Asakura from 5th to 6th of July: [ [l Hourly Rainfall -Ji}- Integrated Rainfall I
Fukuoka District MeteorologicalyObservatory] 500
-1 500
80 - »
o €
i -4 400 €
Cumulative rainfall —
60 Maximum daily for 5th and 6th of g
rainfall: SSéjl(‘)ly: 300 g
H .0 mm bl
516.0 mm o
40 ©
)
200
i £
20 -
100
0

= 0
V1203 QMOSOEOT 0RO O NI UIBBT R DANA2DHNRNMEETERIONRIMISETBEDNZD N 11
Time



Characteristics of Disasters Sustained from Severe Rainfall in Northern S L b N
Kyushu Region = EI--BE?:E@

inistry of Land, Inf tu port and Tourism

O Downpour with continuous rainfall that exceeded 500 mm started on July 5, which caused immense disasters at Asakura City and Toho Village

in Fukuoka Prefecture as well as Hita City in Oita Prefecture.
O A large number of roads were cut off due to the massive sediment runoffs that included fallen trees, as there are many roads in mountainous areas.
O Roads that run parallel to rivers were also scoured due to river flooding, which resulted in a large number of roads collapsing.

[Asakura City in Fukuoka [Toho Village in Asakura Country of Fukuoka [Hita City of Oita
Prefecture] Prefecture] Prefecture]
O Road cutoff due to influx of sediments O Road cutoff due to collapsed slope O Road collapse

-

2 Collapsed slope .

side-gBrrosion.
Prefectural Road No. 52 at Sada in Asakura City | \T/ﬁ:lzumigawa Bridge on National Route 211 in Fukui District of Toho I Prefectural Road No. 107 at Tsurukawachi in Hita City I
iage
O Road cutoff due to collapsed slope O Road collapse due to river flooding O Road collapse due to river flooding

12

National Route 211 at Koishiwatsuzumi in Toho
Village

Prefectural Road No. 590 at Haki-Masue in Asakura City

Prefectural Road No. 107 at Ono in Hita City




Rapid Restoration Work (TEC-FORCE, Agreements, Article 76- 6, -BE

of the Act on Disaster Countermeasures) 2L o

O Nation-wide regional maintenance bureau TEC force gathered in Kyushu, developed support activities for disaster areas, and
Jdmplemented survey of disaster situation and technical support for affected local governments in various fields such as rivers, roads,
‘and drone troops.

From all over the country TEC-FORCE was deployed to affected areas

A total of 3,441 people /day (until August 16)
Maximum number of people deployed in a day — 237 (July 15)

[Asakura City]

Clearing road obstacles, survey of
roads, rivers, and check dams
Reports and local support
Satellite communication vehicle /

lighting vehicle
* . WSatellite communication =

1

#y

* ®Kitakyushu City

[Toho village]
Clearing road obstacles, survey of roads,
rivers, and check dams
Reports and local support
Satellite communication vehicle / lighting
vehicle
Countermeasures HQ vehicle

-1y :
Soeda ,5
o Lokt T A / Nakatsu City Lighting car
o T A Asak ‘(;t Toho b :
b
o [Fita Gty
AEY J i : T Clearing road obstacles, survey of roads,
" .q___,-':_’:-— = WS 3 - rivers, and check dams
L Kurume City Ukiba City /_ Reports and local support
l Hita City ‘Countermeasures HQ veh||cle.‘ :
i g
¢ -
' I,r ., - ‘E
] el e ’
[Disaster Countermeasures [Kyushu Technical Office] [QitalPrefecture (Hita City)] [Helicopter survey]
icadquarters] Emergency countermeasures | |H9Ming car Aerial survey
irective . e
General coordination Pumping car and lighting car
A Disaster survey from disaster prevention helicopter A Removal of driftwood from sea

(From Kyushu Regional Development Bureau Website) 13



Status of Road Related Disasters Due to severe Raintall In

Northern Kvushu

O National and Prefectural Roads that span maximum of 117 sectors in northern region of Kyushu were closed for traffic due to damages sustained from severe rainfall that started

on

July 5.

0 BIXES

and Tourism

inistry of Land

ture, Tr

Damages concentrated particularly with subsidized national roads and prefectural roads that run through Asakura City and Toho Village of Fukuoka Prefecture and Hita City of Oita
Prefecture.

O Roads are closed for traffic in 18 sectors (1 sector of subsidized national road and 17 sectors of prefectural roads) at the present point in time. (Current as of 06:00 on August 3)
Seven sectors of these (National Route 500 and Oita Prefectural Road No. 107) are accessible for emergency vehicles.

Abutment rear side corrosion occurred with Tsuzumigawa Bridge on National Route 211 in Fukui
District of Toho Village (Total traffic ban lifted on July 23)

Road damage occurred on Prefectural Road No. 52 at Hoshuyama of Toho Village due to
river flooding  (road obstacles cleared on July 20)

[Legend]

: Non-accessible sector
: Emergency vehicle accessible sector

: Total traffic ban location

I‘\,

Soeda Town

Prefectur 3
e

Yoy 7

=3

- N N !
Fukuoka - X @ \
\\ f )

N

'._l,‘ 1
\
|

.a

As

Prefectural Road No. 79 at Kurogawa River in

akura City, Disaster status survey

hotographed on
August 25)

Prefectural Road No. 588 at Hakeshiwa in
Asakura City, Disaster status survey

(Photographed on
July 14)

@ Haki District . '!lr_ N
/ (Eajor Road)_Ya e-Kawara

hY

—
L1 L
( Ukiha City
Kurume City
O W
o

Ordinary vehicles accessible to roads with no non-accessible sector indications

Kagetsukaw
River

‘ Overflow over railway bridge on
Kyudai Line
(between Teruoka and Hlta)

[
; (Major Road)_Yame- /_L’
y L e
e
{ y . i \ % L j‘ﬁ
(Ordinary Road) Tonose-Jumonji- ™ N . e e 2 —_
[-..-\ Ogoori Line YA i " }"‘7‘ %
=y I v’ 8
(Main Road) Asakura- -
i f ishi Line Maya Dlstrlct L
~ "
Toho Village 14 Otsuru District Sy
@ \ L_J \ﬁ 1
5 L : ‘] N | | 4
(Ordinary Road) ;z‘ tromegaa \ Qé | !L / , .
(Maln Road) Asakura- % . “Takagi District jx \
(Ordinary Road) ""m i/ A Ono Dlstnct; a
B [ ) x
- o - O 5%\ e
. F e @ Matsusue District % e
° . Toho Vlllage Offf g 7
(Ordinary Road) \ 5:4 <
Amagi-Yoshii Line f 'l Ty 15

Emergency vehicle
access permitted

G

Hita Interc]

4l Prefectural Road No. 107 at Ono in Hita City
A Large scale collapse (road obstacles cleared
™ on July 15)

{m
{"'\
Qita Var—
Prefecture e
4
?
=

[Current as of April 20, 2018 (Friday) at 09:00|

Non-accessible due to construction

* Site for planned construction of Koishiwara Dam

14
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Ministry of Land, Infrastructure, Transport and Tourism

Northern Osaka Prefecture Earthquakes (2018)

O Date and time of occurrence June 18, 2018, 7:58 AM, magnitude 6.1

Seismic intensity

Lower 6: Chayamachi, Kita, Osaka; Takatsuki Municipal Second Junior High School; Oogaito, Hirakata-shi; Higashichujocho,
Ibaraki-shi; Aogein, Minoh-shi

Upper 5: Miyakojimahondori, Miyakojima, Osaka; Kitaeguchi, Higashiyodogawa, Osaka; Omiya, Asahi-ku Osaka, Kikawa-higashi,
Yodogawa-ku, Osaka; Sone-minamimachi, Toyonaka-shi; Toyonaka city hall; Uchihonmachi, Suita-shi; Momozonocho,
Takatsuki-shi; Fire-fighting Headquarters, Takatsuki-shi; Neyagawa city hall; Minoh, Minoh-shi; Mishima, Settsu-shi; Kisabe,
Katano-shi; Wakayamadai, Shimamotocho

Lower 5: Fukushima, Fukushima-ku, Osaka; Kasugade-kita, Konohana-ku, Osaka; Chikko, Minato-ku, Osaka; Chibune,
Nishiyodogawa-ku, Osaka; Kunijima, Higashiyodogawa-ku, Osaka; Shariji, Ikuno-ku, Osaka; Osaka International Airport; Jonan,
Ikeda-shi; Keihanhondori, Moriguchi-shi; Shinmachi, Daito-shi; Nakano, Shijonawate-shi; Yono, Toyonocho, Choyakuba, Nose

Legend

B Sosmic nepsiy 7 Detailed map of places near the epicenter

Seismic intensity distribution
map

.Selsmlc |nter?5|ty 6 upper

. Seismic |ntenS|ty 6 lower
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Seismic int|ensity 5 lower

[
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. Seismic |nten3|tP/ 2

. Selsmlc intensity 1
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Heavy Rain in July 2018

Y BE13kEE

inistry of Land, Infi tu

and Tourism

mm during the period.

Hiroshima, Gifu etc.

Gifu Prefecture  Gujo City
Hirugano 1214.5mm

Kyoto Prefecture’ Fukuchiyama

Okayama Prefecture Kagamino, Tomata District
Sakauracho 5984.5mm

Onbara 565.5mm
Tottori PrefectureChizu, Hattori district
Chizu 537.0mm

Akiota

Hiroshima Prefecture Akiota, Yamagata District
Uchiguroyama 570.5mm

Ly

Sawara-ku,
Fukuoka Pr_eie_q_ur__e Fukuoka City

Wakiyama, Sawara 859.0mm

4 y.
v . &V
Saga :Saga City F47 1 o . . ; N e A%
Kitayama 804.5mm % & e ’ .y

Hyogo Prefecture Sasayama City
Uroshigawa £17.0mm

) Kochi Prefecture.Umaji, Aki district
~/ Aichi Prefecture Saijo Yanase 1852.5mm
Joshua shrine 965.5mm

Nagasaki Prefecture  Unzen Cit)}?)q
Kyoto
Umaiji, Aki district
<Source: Japan Meteorological Agency>

—— — 7 e Vil

[Précipitation disStribution map during the period] Period:

12:00 midnight on June 28 to 12:00 midnight on July 8
[Special heavy rain warning]

Special heavy rain warnings were issued in 11 prefectures, namely, Nagasaki
prefecture, Saga prefecture, Fukuoka prefecture, Hiroshima prefecture, Okayama
prefecture, Tottori prefecture, Hyogo prefecture, Kyoto prefecture, Gifu prefecture,

Ehime prefecture and Kochi prefecture, from July 6 to July 8.

O Due to the influence of the weather front and Typhoon No. 7, there were heavy rains over a wide area centered around West Japan, which
caused floods, landslides, debris flow due to river bank breakdown, and overflowing at many places.

O 15 measuring stations in Kochi, Gifu, Nagano and Tokushima prefectures recorded a total precipitation (June 28 to July 8) of more than 1,000

O It was a record-breaking rainfall that revised the values of the maximum precipitation in 48 hours so far recorded at 124 measuring stations in

Maximum value period of rainfall amount L
48 Period: June 28, 2018 to July 8, 2018

Update of 1 position of
observational history
Update of 1 position
for July

600
= 400
i 300

O Fey ! Il e | 200

i e _ lmo
4,8 = 20
05
(mm)

<Source: Japan Meteorological Agency>

Distribution map of the maximum precipitation values in 48 hours during
the period (12:00 midni e 28 to 12:00 midnight on July 8)

[In the vicinity of Mabi town on the bank of Odagawa river
in Takahashi River system (Okayama prefecture)]



Status of Closed Expressways O Bi3kEd

inistry of Land, Inf ture, Transport and Tourism

(O Due to the heavy rains in July, 19 sections of up to 17 expressways, mainly in western Japan, suffered damage and
were closed.

s P assage stopped |
=“Release after 2 weeks from dlisaster

¥ Release section is described as release after <History of opening (Chugoku region)>
7/8
Sanyo Expressway | |Sanyo Expressway || Sanyo Expressway ) All Chugoku Expressway July 9t (Mon) 8:19
Hiroshima IC ~ Kochi IC Kochi IC ~ Hongo IC Hongo IC ~ - = \

(39km) (38km) Fukuyamanishi IC (30km) All Okayama Expressway July 9" (Mon) 12:32
July 14 (Sat) 6:00 Release July 10 (Tue) 5:00 July 9(Mon) 17:00 Release
) Release

All Higashi Hiroshima Road July 10t (Tue) 7:00
TlAl Sanyo Expressway July 14t (Sat) 6:00

/ All Onomachi Matsue Expressway July 20t (Fri) 9:00

16" (Mon) National Highway No. 56 of Aichi Prefecture All
release

17t (Tue) National Highway No. 2 of Yamaguchi Prefecture
All release

213 (Sat) National Highway No. 2 of Hiroshima Prefecture
All release (scheduled)

=~ Miyoshihigashi IC ~ Takano IC
(26km)
YJuly 17 (Tue) 18:00 Release

7:"}: ] _@‘a\.‘§ I _/:,,_-,'""" -
Onomichi Expressway
Konu IC ~ Kisa IC (8km)
July 20 (Fri) 9:00
Release

i

_ T Hiroshima kure Highway ; Hiroshima kure Highway
A~ I Nino |G ~ Sakakita IC (skm) o2 JSetarte Z0 tare 2 00 o s
v*@ M/j/ : July 13 (Fri) 18:00 Release | i iiocio ™ ) Secured by 2 fanes Kochi Exgresswa,[
et 4 3 from July 11t 23 :00 [ . . -
=7 s T — " > '.'-I *From July 17t departure, it is possible to ""“ ~|Kawanohigashi IC ~ Otoyo IC
'3| &l ﬁt}; *’?@% gﬁ pass emergency vehicles and intercity | 1(27km)
it vy [ g e buses between Tennonishi IC ~ Kure IC Rl July 13 (Fri) 11:00 Release
2 PG O« 10 "o TR Ty ) "&133 > Partial opposing traffic (about 8 km)
P i Y1 ot Y / E{,\_"‘ﬁ%&@ ) | ol
o s 1 T3 waunnn . . ~ @ B% [ ~ y B -{_f.%?
A5 =ES Y Y oEaEms T s J\?’V@ p - #wm’%_,_ A PR f o
. . ' KyushuExpressway T ENFREE . gy, =
i Higashi Kyushu E ' o
E“ FIOASHLEVASH SXpressiay Moji IC ~ Kokurahigashi IC (13km) y & i
. Shiida Minami IC - Buzen IC (7 km) | L July 17 (Tue) 15:00 Up line Release == ' N SN

August 8 (Wed) 15:00 Reopened %Down line was released on July 11

‘ (Wed) 17




Closed Sections of the Expressway and Damage Caused Y BE13kEE

inistry of Land, Infi and Tourism

(O Bridge superstructure collapsed and slope failure occurred due to landslides on Kochi
Expressway (Shingu to Otoyo)

<Time of maximum occurrence>

July 8, 2018 18:00 Hours

Drift wood, sediment inflow in Drift wood, sediment inflow in tunnel/Sanyo =1
tunnel/Sanyo road (Hongo ~ Kawachi) road (Hongo ~ Kawachi) —l_ ; .
B N ; e :Eil_‘_‘ r : =1 M {. Jlx- =| Iln
Inflow of sediment in tunnel/Sanyo : 1 s o
road (leoshlma East ~ Shlwa) A o i x| 1] i
— ~ % pazpanis el 8| | L sw - -
e T T ERTET I | 1 { I | | N +
. S O O 1Ia.-\.- l’_J I;\ I I|K I? m
-y . R P = T
@ = e [
= f ;.i_'.r' 5 gg.__ :: ::::: :n!fa
e | == - HE
= - » :;'_w‘f. .
. —1‘—
| [, <Source: NEXCO West
B ooz oz wame] | |
-y Japan>
f.52 ERii . 3
i 4 3 rel Ll s 5 w on A @ o
Eo 1
il L L L 1] ww L o
IE Il Iﬂ IK mEsl | | &
L T ree Legend |
eyl Me%e Wi ——- e M b w "3 Passage closed
L;.-:: ® | E =m=mi::
crmn ] P y i Passage released
i TREE T || SR I |
e A Afflicted areas
;nlls::::j__ —I |1 e
ok I e [ |rmw
i -
— Tl
e L v
Yo \ Ly He
T T —
. R « MR A
L fﬂ'ose co(gapse)(Kyushu road ( Shin e o/ Hiroshima k Sediment collapse, falling bridge / 1
OKO ~ __ura oa epression Irosnima Kure Kochi road (Shingu ~ Otake
(Ssl?wri)igaccr)rlmliiz?nei /F;itzgl)mhu road . road (Teno nishi ~ Sakaminami) >~ . '""gﬁ‘g . “"‘) y




Characteristics of the Disaster Caused by the Heavy Rains in July 2018 @ @::ﬁi@%

inistry of Land, Infi tu

port and Tourism

O Due to the heavy rains in July 2018, up to 185 sections of the national routes were damaged and closed to traffic.

O The damage was high in Hiroshima prefecture, Okayama prefecture, Gifu prefecture etc. where the total rainfall
exceeded 500 mm.

O Slope failure and sediment runoff occurred, and many roads were cut off. In addition, roads running side by side
were flooded or scoured and destroyed by the flooding rivers.

(Total number of road closures due to the disaster: National routes under direct control: 81 sections, Subsidized national routes:
Approx. 200 sections, Prefectural and municipal roads: Approx. 1,200 sections)

[Hiroshima Prefecture] [Okayama Prefecture] [Gifu Prefecture]
O Roads cut off due to sediment runoff O Roads cut off due to flooding O Roads cut off due to sediment runoff

National Route 41,
Mitsubuchi, Gero City

National Route 31,
Saka Town, Aki District

National ; .oute 486, Mabi
Town, Kurashiki City

National Route 158, Kiyomi Town,
Takayama City 19

Hiroshima-kure Expressway,
Saka Town, Aki District




Course of Typhoon No.12

),

ES " K5

Ministry of Land, Infrastructure, Transport and Tourism

; 3
TROPICAL CYCLONE TRACKS

e

d

Typhoon No. 12 formed on July 27

to west and west to south

and went westward over Honshu
- A southward moving cold vortex creating counterclockwise winds caused the typhoon to move

An unusual course taken by a "Reverse running typhoon" heading from east

- Taking a rare course, the typhoon approached and made landfall on the Japanese islands from east I'-,I

- Fifteen vehicles submerged under high waves on the National Highway 135 running along
the seaside in Odawara City, Kanagawa, and passenger cars were stranded

- In Mie prefecture, road closures occurred due to damage caused by submerged roads,
fallen trees etc.

- In Atami City, Shizuoka, window glasses in a hotel broke due to the high waves

IV A\ I

—=70
L

<Source: Japan,Meteorological
Agency>
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—— Ministry of Land, Infrastructure, Transport and Tourism

Japan, Disaster-prone Country (Snow Damage)

~

B About 60% of the land area of Japan has snowy and cold regions

In recent years, localized torrential rainfall occurred at various places, and there was a record heavy
snowfall in Kanto and Koshinetsu in FY 2005 (heavy snowfall of 2006) and FY 2013, and on the Pacific
| side, mainly in Niigata, as well as in Kyushu region in FY 2015.

O Overview of the snowy and |

i O Japan, an exceptional country in the world, inhabited by
cold regions , M many people in spite of being a Snow Country
Y 800
. e’
- Both snowy and cold regions @Asahikaw oA
L a o
Snowy regions @ Aomori @ North America
Wakkana @ 5.
Cold regions i O(Takada) Cities that exist in accumulated snow @Europe
(] Sappor depth areas are unusual worldwide Chi
Other regions - @ China
@©.
g, 500
5 Toromont
2 uQYamagata
=] 400
: g @9 Fukuyam
- ® Akidaq W Kiev
L Y z . ,
e 300 Kanazaw [*] @ Harbin
oy a
) _ 3 @ Nagan St. Petersburg
*Source: Road Traffic Control Statistics - i‘é SBuffalo 1 @iigata @Montreal
Ministry of Land, Infrastructure, Transport and E 'Minneapoli | Stook H
P Tourism, Bureau of Public Roads 3 s ; e dapes
< 100 o v & Berlin ¢
He'SInkI Edmonton
Nur;\fber Cross- Area Cross- Poiglélat Cross- 0
municipal nationgl (km2) national (million national Specified requirements 0 100 200 300 400 500 600 700
iies | cOMPpariso compar people) compar . . -
n ison ison Population (in Million people)
(%) (%) (%)
[Data]
. Population : Ministry of Public Management “Statistics of Japan 2014”
s The. annual cumulath(.a average Of.the United Mations Statistical Commission Demographic Yearbook 2013,
nowy maximum snow depth in February is 50 cm o
land cold 731 41|234,544 622,765 22|or more, or the cumulative annual average wikipedia
regions of the average temperature in January is
0° Corless 2 1




Situation of Snowfall in Recent Years ~ Intensive Snowfall in Short Q
Duration ~ El-u.:izﬁﬁm

O The average snow depth is about 60 cm lesser in the Heisei era than in the Showa era.
O The average temperature in January in the Heisei era is higher by about 1° C as
compared to the Showa era.

M Transition in the snow depth and

the average temperature in January 59 heavy snowfall

600 52 heavy 06 heavy 12.0
snowfall snowfall 61 heavy snowfall
Showa era snowfall average 391 cm 1 100
500 A
38heavy 18 heavy snowfall 80
24 heavy snowfall
Heisei era snowfall average 326 cm ~
400 g 60 O
£ \ <
2 >
> 1 4.0 ©
© 300 c
c ©
Y= [
2 L] L] 1] : B
%_ 200 N / ..V V /n V.‘v y ..-.! Lol B/ -.‘.- AR -..4.!.-- == 0.0 g
L P S DALY T VN T TN ™ <
o ng"| l - " l - o m u Ot ] o
H n . .4 H ' -20 o
N Y \/ ) :
100 A o
Heisei era average January average temperature-0.3°C -
Showa era average January average temperature -1.2°C -4.0 o
@
0 -60 2
o0 o A < © oo o AN < O o) o AN < (e} [c0} o AN ~ ™ Y9} N » — (ap] e} N~ (o] — o 0 <
N ® ®© ®@ M O ¥ ¥ ¥ ¥ ¥ O O VW O O © © T T T IT T — — - «— — & &
n N N N 0N n o nonnononnoanonnoanon I T T T T T I T
Winter years .
Average of the “Snow depth” and “Average temperature in January” of the following meteorological offices -rBGOt:):QOW EEr et Eele Vodl
Hokkaido (Wakkanai, Abashiri, Sapporo, Kucchan, Kushiro, Hakodate) m g §
Cold region only

Aomori Prefecture (Aomori), Akita Prefecture (Akita), Iwate Prefecture (Morioka),

Yamagata Prefecture (Yamagata, Shinjo), Miyagi Prefecture (Sendai), Fukushima Prefecture (Wakamatsu),
Niigata Prefecture (Niigata, Takada), Toyama Prefecture (Toyama), Ishikawa Prefecture (Kanazawa), Fukui
Prefecture (Fukui)

Nagano Prefecture (Nagano), Gifu Prefecture (Takayama), £
Tottori Prefecture (Tottori), Shimane Prefecture (Matsue) ,‘;?_--

Source: Meteorological statistical data (JMA) 3 4 : 22

E==Snow cover region only



Snow in January 2018, Closures and Vehicle Congestion on the Metropolitan Expresswayé’ El--i‘:@‘é‘

Ministry of Land, Inf port and Tourism

€ Snow in January 2018, Closures and vehicle congestion on the Metropolitan Expressway

Snow in January 2018, Closures and vehicle congestion on the Metropolitan Expressway

Places where vehicle congestion lasted for long hours

(1) Central Circular Route (outer loop) Nishi Shinjuku JCT ~
Oi JCT
[Cause] A trailer was stranded
[Maximum Length] Approximately 12 km
[Duration of Traffic Congestion] Approximately 10 hours

(2) Central Circular Route (Outer loop) Vicinity of the Oji
Minami exit ~ Vicinity of the Takinogawa entrance
, [Cause] Two large vehicles were stranded
[Maximum Length] Approximately 1.6km
l [Duration of Traffic Congestion] Approximately 11.5
‘ hours

«4=ss= LONg time stand still

(3) Central Circular Route (Inner loop) Yotsugi Exit ~ Kasai
JCT
[Cause] Congestion at the exit to a local road
[Maximum Length] Approximately 10km
s P26 re-cpened on January 26 [Duration of Traffic Congestion] Approximately 11 hours

about 20km
Total about 230km

» Atthe I\/Ietropolltan Expressway, the road closure started at 14:00 on January 22,

and about 70% (approximately 230 km) out of the total length of 320 km was closed to traffic, and It took 4
days to fully resume the traffic.

» On the Central Circular Route, huge traffic congestion lasting for more than 10 hours occurred at three places

Passage re-opened on January 23,
about 75km

— Passage re-opened on January 24,
about 90km
Passage re-opened on January 25,

4 Oj;Passage re-opened period ‘
|
|
i
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inistry of Land, Inf tu

Heavy Snowfall from January 22 (Mon) to January 23 (Tue) « B13R@

port and Tourism

O Heavy snowfall from January 22 (Mon) to January 23 (Tue)

No. 3 Shibuya Line
Above — Komaawa
(7:10, January 23) " "~

No. 3 Shibuya Route (inbound) Central Circular Route (inner) Near Central Circular Route (outer) Near
Near Komazawa Yotsugi Junction Qji Kita Junction

: (7:06, January 23)

(6:58, January 23

(16:28, January 2

No. 1 Yokohane Route (inbound) No. 5 Ikebukuro Route (inbound) Saitama Omiya Route (outbound)
Near Hamakawasaki Near Kumanocho curve Near Yono JCT

24



Snow In February 2018, Vehicle Congestion on Fukul and ) 4 3ER

W e e

€ Aheavy rainfall exceeding 60 cm in the flatlands of the Reihoku region of Fukui Prefecture, in 24 hours
ending at 16:00 on the sixth day.
€ A heavy snowfall with maximum snow depth exceeding 130 cm after 37 years (since the heavy
| SQOWfa” 1981)”‘\ M : 2 . = jon of approximately 14.1.k
. _ 1 = T 5 % 5
4 AN N i A s _ = _
I, °. 4 ~ il Seclty PS=UOCIC Lsdsier Measures:Basic Act is applichble -
& (About 40 knT betyveen-Fukui and Ishikawa) ;
0 o R f M . { E \\.
0/ R : : a A\ -
Z Fukm IC %/ ey &,
. Fukui Kita IC{[JCT
& cot, | MR Maruoka ZO N -
_f‘ FJ{( , Eyrefectu re Kumasgka snoW‘}%w?val
/ 3 \ O~ NG EAN
(s i)\ \ V) ~ ot O NN I\ \
; A & b ; > 2\ L
x\}}w //—; N & \/\“ xﬁ\ﬁ e "'“-{%‘6«‘0\‘4 /—& \
: g 5" / ‘r-'"_.w‘ 1 /
= 100m R " % Major traffic deadlock si s ' IShIkaWam :efe\Ct re
E \ % %!D:!ZI
g 80m & 4
o \/\/ *\" \\l ‘
g g g g g ’ Traffic deadlock points (Northward) .
> Maximum number of vehicles in traffic congestion: @  Traffic deadiock points (Southward) g
: : [NEXCO]
Approximately 1,500 vehicles m— Tl road sections
> Traffic congestion period: February 6, 2018, 8:30 to Alternate route (tol-free) g, Kanazgw(a City
measures section
February 9, 2018, 1:00 (2 days 17 hours) 25




Factors Responsible for ~ Snowfall and Congestion Conditions that», B135EA

-.:;
\ 3
Prolonged Traffic Congestion  Made Farly Snow Removal Diffieult ~ —
(em/h) (cm)
12 After the road was closed to 120
. traffic,
== Snowfall duratlon(cm/h) I Approximately 40 cm of snowfall
- 2 in12 hours 103
10 Accumulated snow fall ~ = e 100
(Cm) \g% National ??:J}SOBP(Rsed to traffii . 91 92
g Y 0 =
8 V§ — 80 “_(E
& 68
< - :
60 S
€ @
°©
35 ks
3% ©3
e 5 £
w o 8
2 20 O
H | B <
M | I I 0

O Traffic deadlock situation

Y~
-
1
1
1
1
1
1
1
1
|
\

\

N — - -

O Condition of snow accumulated between vehicles
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2. Disaster Systems and Mechanisms

1). Basic Act on Disaster Control Measures

(2. Disaster recovery projects
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.asic Act on Disaster Control Meas.
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Disaster Measures Basic Act — Objectives, Philosophy, and Responsibilities 4!.' ShiBan A= e
R R R R R R R R R R IR ————————

Objective

O The objective is to contribute to ensuring the maintenance of social order and public welfare
by protecting life, body and property of the citizens from a disaster.

Guiding Principle

O To always anticipate occurrence of disasters, minimize damage, and bring about quick recovery.

O To ensure appropriate sharing of responsibilities and mutual cooperation among public institutions.

O To promote voluntary disaster prevention activities undertaken by various entities.

O Take measures to prepare for disasters in an integrated manner by appropriately combining them.

O To bring about continuous improvement based on the scientific knowledge and lessons learned from past disasters.
O To allocate the human resources, supplies, and other necessary resources appropriately, and protect human life and
body with the highest priority.

O To provide appropriate protection and support to disaster victims based on their circumstances.

O To promptly restore facilities, support the victims and plan post-disaster reconstruction.

Responsibilities of the State

O The act was enforced with the mission to protect the nation, and the life, body and property of the citizens from
disasters. The act imposes a responsibility on all organizations and functions to take all possible measures to prevent
disasters.

O To create and implement a plan that will constitute the basis for disaster management, disaster emergency response,
and disaster recovery.

O The act makes it mandatory to promote and comprehensively coordinate disaster prevention related administrative
affairs implemented by local public bodies etc. and optimize the cost burden of a disaster. 29




Disaster Measures Basic Act — Objectives, Philosophy, and Responsibilities 4!.' ShiBan A= e
R R R R R R R R R R R R A E—E—E————————

Responsibilities of Prefectures

O The state must create and implement a disaster prevention plan for a region in order to protect the region, and the life,
body and property of the citizens from disasters, to aid in the implementation and comprehensive coordination of the
administrative affairs for disaster prevention undertaken by municipalities and local public bodies.

O There must be mutual cooperation among the central government, the municipalities and local public bodies such that
they fulfill their responsibilities satisfactorily.

Responsibilities of Municipalities

O The prefectures must create and implement a disaster prevention plan in order to protect a region, and the life, body
and property of the citizens from disasters.

O The prefectures must fully equip and prepare organizations such as the fire-fighting and flood-fighting organizations,
promote voluntary disaster prevention activities by the citizens and strive to exercise all the functions fully.

O There must be mutual cooperation among the prefectures, the fire-fighting and flood-fighting organizations, and other
municipal agencies such that they fulfil their responsibilities satisfactorily.

Responsibilities of Residents

O Persons responsible for disaster prevention must fulfil their responsibilities faithfully.

O Those who are engaged on a regular basis in the supply and provision of goods, materials and services necessary for
disaster emergency response and disaster recovery must continue to implement these business activities and strive to
cooperate in the implementation of a disaster management policy by the state and public local bodies, even in the event of
a disaster.

O In addition to stockpiling of food, drinking water and other basic necessities and taking self-preparedness measures,
the citizens must strive to contribute to disaster management by taking initiatives such as participating in disaster
prevention drills and voluntary disaster management activities, and conveying the lessons learnt from the past to others.

30



Ministry of Land, Infrastructure, Transport and Tourism

Disaster Measures Basic Act 2 BI3REE

* I\/Iain COntentS Disaster prevention system

[National Level]
Prime Minister

Central Disaster Management
1. Clarification of the C|3°U”C" S R F;)rmullatir)g and promoting impI(Iamentation
responsibilities for disaster Designated government of basic disaster management plan
revention orga'nizations . '
P Designated pUbll'C corporations Formulation and implementation of
. . disaster management operation plan
2. Disaster preventjon related [Prefectural Levell ? P P
Systems Governor
|
~ Prefecfcural Disaster Managemert
3. Disaster prevention planning gggg;ted local government |~ Formulating and promoting implementation of
organizations . prefectural disaster prevention plan
4. Promotion of disaster e
measures |
[Municipal Level]
5. Monetary and fiscal measures “l"””'c'pa' mayor
. Municipal Disaster ) o )
6. State of disaster emergency Management Council  ——— Formulating and promoting implementation of

| municipal disaster prevention plan
[Resident Level]

* Main Changes
Enacted in 1961, Ise wan typhoon damage (1959)

Revised in 1995, Great Hanshin-Awaji earthquake (1995).
Revised in 2013-2014, Great East Japan earthquake (2011)
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Ministry of Land, Infrastructure, Transport and Tourism

Disaster Measures Basic Act 2 BI3REE

4. Promotion of disaster measures: The responsibilities to be fulfilled and authorities of
each executing entity according to the stages of disaster management, namely,
prevention, emergency response and recovery, are defined

Disaster prevention — Preparing organizations for disaster management, Disaster
(Pre-disaster) countermeasures (hard measures)

Disaster prevention drills, stockpiling of supplies and materials

for disaster management

Disaster emergency Issuance and transmission of warnings, issuance of
measures — evacuation advisory or orders, relief and rescue of victims,
(Immediately post- traffic regulation, etc.
disaster)
Disaster recovery — Individuals responsible for implementing disaster recovery
(Post-disaster) Responsibility of the state concerning the operational

expenses associated with disaster recovery

— Prescribed in detail in the disaster
prevention plan.
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Actions to be taken by the Ministry of Land, Infrastructure, Transport and

. Tourism in the event of a disaster

) B3R EE

Ministry of Land, Infrastructure, Transport and Tourism

- Report the damage condition etc. to the official residence and ministers of the Ministry of
Land, Infrastructure, Transport and Tourism, give instructions regarding a recovery policy,

recovery support measures, etc.

Emergency system

J Warning/Advisory system
Repor =4 g Repor = Report o O
4 nl 4 » =) ' Q 3
Pref t > o0 Q t > > » 3 O
ect [¢ eS 3 )
Check ) Chec Check | 3
ure - K ®
' A A A
Informa Inform Inform Inform
o Check  ation Check  ation Check  ation Chec
coliecti
on v collect y collect y collect ¥
ion ion

Media et&"

Main reported items

Ministry of Land, Infrastructure, Transport and Tourism

L1 If there are any train derailment accidents, such as that of

Shinkansen etc.

1 Damage to roads, rivers, railways, airports, harbors, etc.

[ Prospects of securing emergency routes and emergency

recovery

Important information about roads

[ Casualties due to road disasters, and isolation of communitie

[ Routes open to traffic, detours

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
T

Disaster response during 2016 Kumamoto

9:26 PM

9:26 PM

9:26 PM

9:31 PM

9:36 PM

10:10 PM

11:00 PM

11:21 PM
1:00 AM

1:25 AM

6:15 AM

8:08 AM

4:07 PM

5:00 PM

1:25 AM

2:38 AM
5:10 AM

6:00 AM

7:00 AM

11:30 AM

2:00 PM

6:33 PM

Earthquake

Earthquake (Seismic intensity 7) occurred

Ministry of Land Infrastructure and Transport

Kumamoto Prefectural Disaster Management Headquarters were set up

(Kumamoto Prefecture)

Response office was set up (Government)

Prime Minister’s instructions

Major Disaster Management Headquarters were set up (Government)

1st meeting of the Major Disaster Management Headquarters (MLIT)
1st meeting of the Major Disaster Management Headquarters
(Government)

2nd meeting of the Major Disaster Management Headquarters (MLIT)
TEC-FORCE from the Kyushu Regional Bureau was dispatched to
Mashikimachi

Disaster prevention helicopter Harukaze took off

2nd meeting of the Major Disaster Management Headquarters
(Government)

3st meeting of the Major Disaster Management Headquarters
(Government)

34 meeting of the Major Disaster Management Headquarters (MLIT)
Earthquake (Seismic intensity 7) occurred

Prime Minister’s instructions
4th meeting of the Major Disaster Management Headquarters
(Government)

Disaster prevention helicopter Harukaze took off

4t meeting of the Major Disaster Management Headquarters (MLIT)
5t meeting of the Major Disaster Management Headquarters
(Government)

5t meeting of the Major Disaster Management Headquarters (MLIT)
6t meeting of the Major Disaster Management Headquarters
(Government)

(OB)

(6B)
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Ministry of Land, Infrastructure, Transport and Tourism
I

- 2)Disaster recovery projects -
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State Lability (Usually, Contribution Ratio is 2/3) Q) EI3REE

- Ministry of Land, Infrastructure, Transport and Tourism

O In the event of a disaster, application for disaster recovery is made for the affected areas, based on which an assessment is made, and the
co§t of disaster recovery work§ Is determined. . The state bears 75% of the yearly disaster recovery cost if the cost is equivalent to the
O In disaster recovery-related projects, amount in the range starting from more than half the standard tax revenue to double the

the proportion of the state liability is high starting | Standard tax revenue.

from 2/3 (*) of the cost burden. The State bears 100% of the yearly disaster recovery cost if the cost exceeds double
the standard tax revenues.

[State liability is 2/3, In the year of occurrence of a disaster]

State liability Regional liability
(National expenditure 66.7%) (Regional expenditure 33.3%)

Increased depending on Major disaster desigT%!Un
(Special financial aid for disaster recovery of public works facilities etc.)

State liability
(National expenditure 80% * Over the past 5 years (2011 - 2015) Average
expenditure increased from 70% — 84%)

-

For the regional expenditure, bonds (municipal bonds) can be issued ~Bond issuance rate of municipal governments 100%
L For 95% of the
State liability municipal bonds local

. . o tax grant is given
(National expenditure 80%) iacabianaandane

Regional liability

(20%)

State liability amount = National expenditure + Local tax grant = 99% [ Substantial cost burden on local governments is 1% or less
~ Excerpt of the press release of April 26,
The earthquakes that have occurred since April 14, 2016 with epicenter in Kumamoto Prefecture etc. have caused a serious damage. 2016 by the Cabinet Office ~

Based on the "Act on Special Financial Support to Deal with the Designated Disaster of Extreme Severity", the concerned disaster was designated as a major disaster and with
regard to the measures applicable to the concerned disaster, a cabinet decision has been taken to provide special financial support to local public bodies, such as raising the state
subsidy for disaster recovery works, which is announced and enforced today (April 26 (Tue)). 35




Disaster Recovery Works (Main Flow) 2 BEXRBEE

. . » Dispatch of TEC-
Technical support for emergency survey etc. of disaster
FORCE members

Comprehending
damages
Emergency works

and experts

Disaster report » Technical support

Meeting as necessary

Survey and Planning Technical advice
Applying
for state
Procurement for subsidy
emergency works (Confirmation of (Determination
emergency of emerlgency
works WOTKS

expenditure

expenditure
Commencement of covered by the covered by the
state subsidy)

* state subsidy) :
emergency works » Disastel recovery

works

* Emergency works can start under the _
Securing budget

judgement of local public entities, even before
disaster assessment. » Determination of

Grant of state subsidy (Lumpsum amount disaster recovery works

- expenditure
for each prefecture) \/
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Disaster Recovery Performance Records (Recoveries at Multiple Sites) _:_ EI::’}E%_E%‘

Ministry of Land, Infrastructu

port and Tourism

In 65 years since the establishment of the vt Bunes o Mttty of o,
"National Government Defrayment Act for Infrastructure, Transport and Tourism)
Reconstruction of Disaster-Stricken Public Facilities"
(x 10,000 locations) in 1951, the number of sites that were recovered
from disasters (prefectural construction work and ——
300 municipal construction work) has reached 3.1 million. SRl

250 m Others (seashores, landslide, steep slopes, harbors, sewage systems and parks)

Soil erosion control
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Disaster restoration project (performance records)” E1L3&88

Rivers

* Restored locations: Approx. 1.59 million locations.

+ Extended length of restored stretches (rivers managed by
prefectures): Approx. 85,000 km’

» Equivalent to about three-quarter of approximately 110 km total
stretch of rivers managed by prefectures.

|

Roads

» Restored locations: Approx. 1.34 million locations.

» Equivalent to about one location every 900 meters out of
approximately 1.17 million km of roads managed by prefectures
and municipalities.

Bridges

|

» Restored locations: Approx. 70,000 locations.

» Equivalent to about 10% of 650,000 bridges managed by
prefectures and municipalities.

Ports and
NAdlrno

» Restored locations: Approx. 70,000 locations.

®» Equivalent to about 10 locations per port or harbor for 997
ports and harbors nationwide.

|

\_
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Disaster restoration projects authozlty carried on behalf of EI::)&’E:QW

O For Kumamoto Earthquake, particularly in Aso-Ohashi District where particularly significant damages were sustained, was subject to restoration of
National Route 57, as well as implementation of countermeasures for fallen slopes on nationally managed roads, along with restoration of Aso
Ohashi Bridge on National Route 325, together with restoration construction work implemented by the national government on behalf of
prefectures and municipalities for their roads, including Tawarasan Tunnel, by applying the Restoration Law.

[Aso Ohashi District]

Fallen slope countermeasures (earth retaining constructions and slope countermeasures) & ordinary National Route 325 (Tateno,
Minamiaso Village, Aso Country to Kawayo)

Since sophisticated technologies, such as construction work that involves the use of an unmanned equipment, are required,
the national government conducted the erosion control on directly managed roads (slope countermeasures) as directly
controlled project by substitute authority (ordinary National Route 325).

- Article 13 of the Road Traffic Law -

3. The Minister of Land, Infrastructure, Transport and Tourism may, if sophisticated technologies are deemed necessary for the purpose of conducting construction work,
where the use of sophisticated mechanical power for implementing such work is deemed appropriate or where affected areas are at the borders of prefectural sectors,
conduct construction work relating to disaster restoration on National Routes that are outside the designated area for the national government, on behalf of prefectural
governments. In such instances, the Minister of Land, Infrastructure, Transport and Tourism must notify relevant prefectures of such intent in advance.

[Prefectural road: Kumamoto-Takamori Line] (from Komori, Nishihara village in Aso County to Kain, Minamiaso Village)

[Village road: Tochinoki-Tateno Line] (Kawayo, Minamiaso Village, Aso County to Tateno)

Both lines, on which serious damages have occurred, are dealt with by the national government to implement disaster
|:> restoration projects on behalf of the prefecture, based on the Large Scale Disaster Restoration Promotion Law,
with considerations for actual situations at governments of Kumamoto Prefecture and Minamiaso Village.

- Law on Restoration from Large Scale Disasters -  Proclaimed on June 21, 2013

4. Implementation of construction work relating to disaster restoration projects on behalf of managers by national government and the like
Disaster restoration projects for fishing ports, roads, sea coast maintenance facilities, rivers and the like may be performed

by the national government on behalf of regional public organizations that sustained damages, based on request from such
regional public organizations to provide supplementations.
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Disaster restoration projects authority carried on behalf of managers
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Ministry of Land, Infrastructure, Transport and Tourism
:
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Outline of TEC-FORCE (Technical Emergency Control Force) _: B138E

Ministry of Land, Infrastructure, Transport and Tourism

What is TEC-FORCE TEC-FORCE (Technical Emergency Control FORCE): Task force dispatched to implement emergency disaster measures.

/O TEC-FORCE was established in April 2008, in preparation for large scale natural disasters to ensure rapid support can be provided to regional public
organizations.

O TEC-FORCE rapidly gains understanding on disaster status for which local governments need to respond to in the event of large scale natural disasters and
provides technical support in a smooth and rapid manner for the purpose of preventing spread of disasters and for early recovery of disaster stricken areas and the
like.

O Personnel at each Regional Development Bureau, etc. throughout Japan (17,887 personnel have been appointed in advance as of April 2025) are mobilized under
leadership of the Director-General of Headquarters for Disaster Control at the Ministry of Land, Infrastructure, Transport and Tourism.

O TEC-FORCE plays a role in "Trough Earthquake Disaster Prevention Promotion Basic Plan (March 2014 Central Disaster Prevention Council)’ ,“The Metropolitan

\

Earthquake Emergency Response Promotion Basic Plan (March 2015 Cabinet decision), etc." Y,
Activity details
[Volcanic activity on Kuchinoerabushima Island  [Severe rainfalls of Northern Kyushu in July 2017]
o . in May 2015] . . .
(Joso City in Ibaraki Prefecture) [Yakushima Town in Kagoshima Prefecture] (Toumine Village in Fukuoka Prefecture)
> Securing monitoring system with Ku-SAT" . Technical assistance to > Emergency drainage with » Technical assistance for rescue operations l
municipal governments drainage pump truck
[Eruption of Mount Ontakesan in September 2014]  [Kumamoto Earthquake of April 2016] [Severe rainfalls of Kanto and Tohoku [Kumamoto Earthquake of April 2016] 42
(Otaki Village in Nagano Prefecture) (Kumamoto Prefectural Office) Regions in September 2015] (Minamiaso Village in Kumamoto

(Kurihara City in Miyagi Prefecture) Prefecture)



Outline of Technical Emergency Control Force (TEC-FORCE)

o B A B

AR

The objective is to carry out smooth and fast technical assistance as a country for disaster emergency.
measures carried out by local public entities in the affected areas, such as quick damage assessment,

B

preventing occurrence and escalation of damage, quick recovery of affected areas and the like, in the event
that a large-scale natural disaster occurs or is likely to occur.

and implement fast activities

- Skill improvement by simulation and training during peacetime

- Pre-establishing a dispatch system of personnel and equipment, such as appointment of staff in advance as TEC-FORCE members,

Details of Activities

@ MLIT comprehensively coordinates the activities of the local branch office staff

members throughout the country
@ The state implements emergency

survey independently

@ Necessary emergency measures are implemented in collaboration with relevant

organizations
@ Disaster Situation Survey:

Helicopters for disaster
countermeasures,
telecommunication, survey
@ Disaster risk prediction
@ Drafting a plan for measures
@ Thinking about enhancement and
strengthening of technical level etc.
@ Emergency measures etc.

Drainage pump
car

Major Teams of TEC-FORCE and their
Main Activities

Dispatch

| ~ Dispatch
- command

Dispatch

Dispatch

\ S P .
o \ Lo q,..{-r:f,e Ministry
i ol Occurrence of large- ; o ey, [Overall
5 ‘,.f‘tt;a.\__. . coordination]
{ I&f f

Dispatch
sl | command

Ministry Sl

scale disasters

o

o Regional disaster notification etc.

(Teams) Details of main activities

Advance team ... Grasping the situation of the affected areas.

Reporting to the disaster management headquarters
regarding support scale.

Telecommunications team - - - - Securing communication lines.
Video streaming etc. of disaster situation.

High- tech support team ... Specific disaster situation survey
Technical support for recovery policy etc.

Disaster situation survey team ... Helicopter survey.
Field survey (roads, dams, ports, buildings, etc.)

Emergency response team ----- Emergency drainage by drainage pump cars.

Clearing roads/routes of obstacles etc.

Public relations team - - - - - - - - - Shooting photos and videos for publicity.
Preparing an outline of activities

Logisticsteam - - - - - - - - Arranging for transportation and accommodation

facilities.

Preparing working environment etc.

Conceptual diagram of the initial response system in
the event of occurrence of an earthquake on the
Okinawa main island
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Outline of Technical Emergency Control Force (TEC-FORCE V4 R EEER

Support mechanism in

accordance with disaster scale

During small and medium scale disaster

During large scale disaster

Support by deploying TEC-FORCE within
jurisdiction

Support by deploying TEC-FORCE in wide range

Affected Regional Municipalities

Request

Disaster region development bureau Supportive regional development
Disaster countermeasures division
TEC-FORCE deployment is according ( ) ' z;:lriiﬁ)t:]fupport countermeagures

to the instructions of Regional
Development Bureau

Request

TEC-FORCE wide area deployment is
according to the instructions of Ministry

Ministry of Land, Infrastructure and
Transport
(Disaster countermeasure division)

2 There may be deployment without request determined based on disaster condition
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Number of TEC-FORCE Personnel

E13k8d

Ministry of Land, Infrastructure, Transport and Tourism

B There are 17,887 personnel, many of them work for the Regional Development Bureaus, are
appointed; they will be dispatched from around the nation to disaster striken areas depending on the
scale of a disaster. (2% as of April 2025; summed from only organizations appointed in advance)

Meteorological
Agency
13% (2,239 people)

Ministry’s Head Offcie
1% (220 people)

NILIM
1% (222 people)

Regional Transport
Bureaus, Aviation
Bureaus, etc.
5% (900 people)

Regional Development
Bureaus, etc.
80% (14,306 people)

Registered TEC-Force

I'Kagoshima

. &y . ,

Hokkaido Regional ]

Development Bureau
(2,384 people)

i
i
Aomori 'r'l;:n"[

L

|'.. o &
.J hl_\___,-"f :_.I'._.'.
. r Hokkaido %-.,_"{ =
- L
Okinawa General -~ itV
Bureau (164 people L (Vv
(164 people) & . A H“m’
f e .

Tohoku Regional
Development Bureau

Okinawa
. . AN Akita | (1,697 people)
Personnel Configuration — - P r’;l wate |
b (1,045people) amaga‘; . J,Jr
Kinki Regional G J i

Development Bureau

(1,559 people)

Chugoku Regional

I. Miyagi

-
Ishikawa™"7 Niiga:a// \
'i L e . |Fukushima
4

. )
"a ]
Development Bureau . - gy Tochigi
Shimane Tottori Kyoto Gunma .
(1,215 people) Y o T Nagano Ibaragi Kanto Regional
G|fu el Development Bureau
__,-f"-- Yamanashi TD‘ky
Yamaguchi OkayamaHyogo Ch ¢ (2,035 people)
Saga H,fo.f_:m iba
& g 2] I5q 3] { Shlzu?jd ,'.l-
. Kagaw:
i I\pra
Ehigte kush - Mle
; Kouchi Wakayama Chubu Regional
Kyushu Regional Development Bureau
Development Bureau Miyazaki

(1,303 people)

Shikoku Regional (1,877 people)
Development Bureau

(1,027 people)
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Responsive Actions Taken When Earthquake Struck: ) B8R

Assistant Status for Great East Japan Earthquake

Ministry of Land, Infrastructure, Transport and Tourism

O The Minister of Land, Infrastructure, Transport and Tourism issued orders to dispatch approximately 400 TEC-FORCE personnel from
Regional Development Bureaus from various regions by the following day of earthquake disaster striking when Great East Japan Earthquake
occurred in March 2011.

O Personnels that exceeded 500 number at peak were mobilized to drain water using drainage pump trucks while aftershocks continues and
snow was accumulating, while liaison assisted municipal governments and information was gained on the disaster status of roads and levees.

Personnels became the right-hand man, so to speak, for
mayors of municipalities
Staff members were dispatched to provide technical
assistance

Helicopters rushed to the site l

Precious images were acquired

Drainage pump trucks used to assist in
searches for missing persons

/' Shikoku ™
- 1,438 person-  °
_ days 7 Number of
i mobilized
Chugoku personnels
1,152 person- (cumulative total

02y number of people)
=t Cumulative total |
18,115 man-days /&

Satellite communications vehicle used
to secure disrupted communication lines

» TEC-FORCE: Cumulative total of 18,115 person-days (March 11 to November 21)
» Machinery for disaster management (drainage pump trucks, satellite
communication vehicles, etc.):
Cumulative total of 5,760 vehicle-days dispatched within a month since disaster
occurred.

Gaining ““derSta;'tdai&%” levseldisaster Gaining understanding on road disaster status 46




Responsive Actions Taken When Severe Rainfall Struck: Assistance Status . > IEI ’Eﬁé‘
. for Hiroshima Landslide Disaster g et

Liaisons dispatched to collect and provide information, as well as liaise coordinated efforts

O Liaisons dispatched to Hiroshima Prefecture, Hiroshima City, Asakitaku Ward Office, Field Management Headquarters of the Government, Field
Search Headquarters of Hagi District, starting from the day on which the disaster struck.
« Collection of information on evacuation status, disaster status, etc. . .
« Provision of information on status of disaster repose by Regional Development Bureau Achieving rapid and accurate
« Liaison of coordinated effort with search activities assistance!

Field Management Headquarters of the Government, Hiroshima Prefecture Field Search Headquarters of Hagi District

Multi-area dispatch of TEC-Force

O Total manpower of 2,431 person-days were dispatched from Hokuriku, Chubu, Kinki, Chugoku, Shikoku and Kyushu Regional Development Bureaus, as well as the National
Institute for Land and Infrastructure Management and Public Works Research Center, as members of the TEC-FORCE.
+ Day on which disaster struck (August 20): Shikoku and Kyushu Regional Development Bureaus and National Institute for Land and Infrastructure Management
* Following day (August 21): Hokuriku and Chubu Regional Development Bureaus (Public Works Research Center dispatched on 22nd and Kinki Regional Development
Bureau dispatched on 28th, following completion of their intra-governmental dispatch duties.

O  Kinki Regional Development Bureau (Disaster Management Headquarters Vehicle) and Kyushu Regional Development Bureau (Sidewalk cleaning vehicle) also dispatched disaster
management vehicles.

Surveys performed by disaster management Disaster Status Surveys by TEC-FORCE
helicopters



Substituting in to perform damage status surveys (kumamoto Earthquake) () E 1+ 32388

inistry of Land, Infi tu port and Tourism
:

O Damage status survey was performed in a rapid manner, on behalf of local municipal governments based on information pertaining to damage status and
needs for assistance collected by the liaison. Contribution was made to shorten the time required for serious disaster area designations, by utilizing aerial

photographs for interpretation.
* It required 34 days for a designation to be authorized with Niigata-Chuetsu Earthquake — 9 days this time (cabinet decision reached on April 25)

* An area is designated as a serious disaster area when the estimated amount assessed for damages exceed the standard level, based on a survey
conducted to determine disaster status on such matters as public civil engineering facilities and the like. _ _ _
* The rate of national subsidy for recovery of public civil engineering facilities and agricultural land is raised and the subsidy for small to medium size

businesses is applied when an area is designated a serious disaster area.

O In addition to reporting on survey results, explanations and advice are provided in a clear manner to make a contribution towards subsequent rapid disaster
recovery.

Gaining understanding on current Substituting in to perform damage status Reports and advice on disaster
surveys on local municipal government facilities status

disaster status and assistance needs

B Mayor of Minamias.o Village | Cit

H Nishihara Village

* Damage status surveys on 17 rivers managed by Kumamoto Prefecture (total span of 107.6 km) were conducted and survey results were reported to the Governor of Kumamoto Prefecture as well

as others.
* Damage status surveys were conducted at 13 municipalities in relation to roads and the like managed by those municipalities and survey results were reported to the heads of municipalities. 48



Inspection of sites with risk of landslide disasters

(Kumamoto Earthquake)

2 BT3B

Ministry of Land, Infrastructure, Transport and Tourism

O In order to avoid occurrence of secondary disasters associated with aftershocks and rainfalls, sites with high risk of
landslides identified with high urgency at 1,155 locations were inspected within nine days and findings were

reported to the Governor of Kumamoto Prefecture, as well as heads of 13 municipalities.
+ Results from inspecting sites with risk of landslide disaster: Risk Level A at 54 locations, Risk Level B at 77

locations and Risk Level C at 1,024 locations.
O Disaster status surveys were conducted at sites with denuded land and cracks, such as Mount Yomine,

Tarutamagawa River, Mount Gairin and the like, in response to requests received from Aso City and Minamiaso
Village, which were concerned about landslide disasters due to cracks associated with earthquake. Survey reports
were provided, along with technical advice regarding continuous monitoring of areas destroyed by landslides.

Gaining understanding on
disaster sites with aerial view

B Surveys by UAV

Inspection of sites with risk of landslide
disasters

o

H Site surveys

Reports and advice on inspection
results

M Mayor of Minamiaso Village
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Securing access for emergency vehicles (kumamoto Earthquake) O BLIREE

inistry of Land, Infi

nd Tourism

subsidence or landslide damage.

O Obstacles were rapidly cleared from prefectural and municipal roads, which had become inaccessible due to

O An alternate route was secured for National Route 57, which had become inaccessible due to major landslide disasters

and had to be made accessible for aid to disaster stricken communities.

+ Obstacles on National Route 443 were cleared (April 20) to secure access to central Mashiki Town, which had been inaccessible.

* Routes bound to direction of Aso, which serve as alternate routes for National Route 57 that had become inaccessible due to major landslides
were secured by clearing obstacles off the Milk Road (April 22) and Green Road Minamiaso (April 22).

A route for the direction of Aso was secured to serve as an alternate route for National Route 57, which became inaccessible.

Gaining understanding on disaster status

/‘\

€ I t

- P '..'\ \\ é
T ravodipan caungag |\ B
(a8 n’hxmnuhu '

| Green Road Mlnamlaso

Emergency restoration (clearing roads of obstacles)

M Green Road Minamiaso

Securing access for emergency vehicles

B Securing access for emergency
vehicles (Mashiki Town)

Securing east to west link in directions to
Kumamoto and Minamiaso
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Deployment status of equipment for disaster management at Ministry of Land,
Infrastructure, Transport and Tourism

)

E1I3ies

Ministry of Land, Inf tu P

t and Tourism

Equipment from all over Japan are gathered to provide support when a major disaster strikes
V¥ As of April 1, 2024

(Unit: Vehicles)

Management Remote
. I headquarters Remote Satellite Disaster
Ground Drainage lllumination . control S
. vehicle control : communicatio| Car-SAT Ku-SAT | management Remarks
leveler pump truck vehicle equipment . .
Standby backhoe ns vehicle helicopter
. : (RoboQ)
assistance vehicle
Hokkaido 38 21 8 1 3 4 1 14 1
Tohoku 59 39 10 2 1 4 1 19 1
Kanto 44 41 25 2 1 9 1 29 1
Hokuriku 51 49 9 3 0 4 1 20 1
Chubu 37 34 15 2 1 6 1 17 1
Kinki 43 28 17 1 1 7 1 21 1
Chugoku 35 24 6 1 2 5 1 16 1
Shikoku 35 28 11 2 1 5 1 8 1
Kyushu 62 24 9 2 9 4 1 16 1
Okinawa 1 3 1 0 0 1 1 6 0
Total 405 291 111 16 19 49 10 166 9

- —

[Severe rainfalls

oS4y

of Kénto and

Tohoku Regions in September 2015]
(Joso City in Ibaraki Prefecture)

Other equipment

[Kumamoto Earthquake in April
2016]

H lllumination vehicle

(Mashiki Town in Kumamoto
Prefecture)

—

[Hiroshima Landslide Disaster
in August 2014]

(Hiroshima

Bl Management
headquarters vehicle

bl

ity in Hiroshima
Prefecture)

N
L LN

[Kumamoto Earthquake in April 2016]

H Satellite communications vehicle

(Minamiaso Village in Kumamoto

Prefecture)

B Ku-SAT

(compact satellite image transmitter)

(Kuchinoerabushima Island in Kagoshima Prefecture)

[Volcanic eruption on Kuchinoerabushima Island in May 2015]

sweepers, etc.

Sandbag making machines, portable emergency bridges, road sprinklers, bridge inspection vehicles, gutter cleaning vehicles, road

ol




Status of Communication Network at Ministry of Land, Infrastructure, eyl
BT3B E

)
.
w m — MSoisin et Ifestrichr, Toposmer bod T
:

Information gained on site is transmitted to the headquarters at the Ministry of Land, Infrastructure, Transport and Tourism primarily by
using following methods:

@ Images captured by portable cameras are transmitted by satellite communication via a satellite communication vehicle or compact
image transmitter.

(transmitted to relevant organizations via radio communication from base stations)

@ Images captured by helicopters are transmitted to relevant organizations by radio communication, via radio relay stations.
3 Images captured by fixed surveillance cameras are transmitted by taking advantage of optical fiber network with a total nationwide

span of 33,000 km.
ﬁ, Satellite
Video transmission from . R - ) ' . . .
helicopter ; i e (D Satellite communication
AN -y =

£l J-m‘ it Satellite Ku—SAT [

x communication vehicle
@ Radio communication *. .
4 ! |
Cameras for road @ Relay stations ; o | SocvesuEs Satellite
management § A
A f Radio system
b ) s Optical fiber

Cameras for river
management

Ministry Prime Minister's Residence & Cabinet Office, etc.

,@' Base Headquarters
E o> stations E
Administrative

District office

@ Optical fiber network

Regional governments NHK & meteorological observatory, etc. 52



4. Road Disaster Prevention Measures

1). Earthquakes
(2). Severe Rainfalls
@). Snow and Cold
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© BIXES.

. (1) Earthquakes
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inistry of Land, Infi tu and Tourism

Aseismic reinforcement of locking abutment v BEiXxEd

Aseismic reinforcements were implemented to locking abutments of expressways, national routes under direct control, as

well as overpasses that span over such roads, generally in about 3 years (approximately 450 bridges) completed in 2021

[Bridge collapsing mechanism]

, , o locking abutment
Horizontal displacement restraining structure
(limits displacement in bridge axial perpendicular direction)

Hinge structure

Hinge structure

é

Fracture of horizontal

restraining structure

| 4
%O|Umn
Column

r.A_A_A_l = After implementation of measures ;
|
Example of construction for
Movement of upper structure Behavior of locking abutment aseismic reinforcement
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Earthquake resistance of overpasses © Bi3zEE

inistry of Land, Infi tu port and Tourism

For overpass bridges that cross expressways and directly controlled national roads, at least
measures to prevent bridges from falling or collapsing were completed in FY2021.

* Countermeasures have already been implemented for [Bridge collapse preventing structure]
expressways and directly managed national roads.
Expressway 100%
Directly managed 100%
road
Regionally
managed road 100%
Total 100% (approx. 8,800 bridges)

Countermeasures already implemented

Overpasses that span over expressways and directly managed national
roads Implementation status of countermeasures for prevention of bridge
collapses by falling or tilting over.
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Acceleration of Aseismic Reinforcements for Emergency Transport Roads

ES " K5

—— Ministry of Land, Infrastructure, Transport and Tourism

In consideration for the probability of large scale earthquakes occurring, countermeasures™ involving reinforcements and
replacements of supports for expressways and directly managed national routes were accelerated in order to ensure that no
major differences in levels occur on road surfaces.

 For time being in 5 years: Completed in regions with probability of at least 26%™7.
* In the future in 10 years: Aim for completion of aseismic reinforcement throughout Japan.

*1: Aim to rapidly restore functions of bridges by reinforcing support members and the like.
Other measures will be implemented if reinforcement of support members is not possible.
*2: Implementation of countermeasures promoted also for regionally managed roads that are used for emergency transport.

Measures aimed for rapid restoration of functions. ®{ \

Countermeasures for prevention of bridge
collapses by falling or tilting over

+

Reinforcement & replacement of supports

[Example of support member
=t reinforcement]

Structure for distributing
horizontal force

Under 6%

p L g e =t B At least 6% but under
AT 2 . 26%

' .' ; 26% or more

]

-
-

. ‘o ¥, g

Probability of seismic motions rated magnitude 6 or higher in'next 30 years

o

* Probability of 26% or 6% for seismic motions rated slightly under magnitude 6 or higher in next 30 years imply
that there will be seismic motions of slightly under magnitude 6 or higher will occur once in about 100 years or
about 500 years.

Source: Prepared based on data extracted from the 2016 Edition of National Seismic Motion Prediction Map (Headquarters of Earthquake Research Promotion) 57



Earthquake countermeasures (aseismic reinforcement of bridges) © B 13288

inistry of Land, Infi ture, Transport and Tourism
:

reinforcements were installed.

O The extent of damages sustained was slight and functions of bridges could be rapidly restored to fulfill the required
performance level even though the intensity of the earthquake was of the same level as that of Southern Hyogo Prefecture
Earthquake, and as such, abutments were lined, countermeasures were implemented to prevent bridge falling and support

Countermeasure examples

+ Support reinforcement + Support reinforcement + Support reinforcement + Support reinforcement

+ Installation of level difference + Installation of level difference + Installation of level difference Installation of level difference
preventing structure preventing structure + Support reinforcement + Support reinforcement preventing structure preventing structure

+ Bridge collapse preventing + Bridge collapse preventing + Installation of level difference + Installation of level difference + Bridge collapse preventing ¢ Bridge collapse preventing
countermeasure countermeasure preventing structure preventing structure countermeasure countermeasure

Abutment lining
countermeasure
(Anchor fixed at base)

N 1

Abutment lining
countermeasure
(Anchor fixed at base)

[Bridge collapse preventing structure] [Edge extension]

Abutment lining
countermeasure
(Anchor fixed at base)

Abutment lining

countermeasure .
(Anchor fixed at b[Support reinforcement

(displacement limiting structure)]
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Earthquake countermeasures (aseismic reinforcement of bridges) 2 BT3B

Ministry of Land, Infrastructure, Transport and Tourism

O Aseismic reinforcement countermeasures were implemented, based on experience of damages sustained by bridges from
Southern Hyogo Prefecture Earthquake.

O No damages were sustained by bridges that had aseismic reinforcements (steel plate lining reinforcement) implemented from
Great East Japan Earthquake.

_ : : m_._.+ .
Disaster status foIIowmg Soutl?ern Hyogo Prefecture Status of bridges after |mplementat|on of countermeasures
Earthquake

Actions taken to implement aseismic countermeasures (since Southern Hyogo Prefecture Earthquake)

O May 1995: Restoration specifications

» Specifications pertaining to aseismic countermeasures for newly constructed bridges as well as existing bridges as provisions for foreseeable
future, with the occasion of Southern Hyogo Prefecture Earthquake taken as an opportunity for improvement.
O November 1996: Specifications for Highway Bridges

* Review of aseismic countermeasures implemented on the occasion of Southern Hyogo Prefecture Earthquake (standardization of restoration
specifications)

= Review of design ground motions, increase of abutment bearing capacity and implementation of aseismic design, etc.
O December 2001: Specifications for Highway Bridges
» Matters relating to aseismic countermeasures basically follow contents from the Specifications for Highway Bridges of 1996

(Major changes: Aseismic performance that must be secured for bridges according to the level of design ground motions and importance of
bridges was clarified).

O February 2012: Specifications for Highway Bridges

» Matters relating to aseismic countermeasures basically follow contents from the Specifications for Highway Bridges of 1996

(Major changes: Partial review on design ground motions on the occasion of Great East Japan Earthquake).
O July 2017 Specifications for Highway Bridges

» Matters relating to aseismic countermeasures basically follow contents from the Specifications for Highway Bridges of 1996
(Major changes: responses based upon the damage caused by the Kumamoto earthquake)
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Earthquake Countermeasures

(Various Plans Relating to Great Nankai Trough Earthquakes and Inland Epicentral Type Earthquake at Metropolis of Tokyo)

5

Ministry of Land. Inf

ES " K5

IHIE.T

t and Tourism

Note: This table excludes matters relating to restoration and reconstruction.

: Statutory plans

’ ‘ : Plans prepared to promote implementation of statutory plans

Basis laws

Preventive measures

Preparation for emergency
measures

Preparation for restoration and
reconstruction

Responsive actions for disasters

Basic Act on
Disaster
Management
Article 34

31<ic plan ing to disaster

by the Central Disaster Prevention Council

Act on Special Measures
Concerning Advancement of
Countermeasures Against
Disasters of Tonankai and
Nankai Earthquakes

(July 2002)

Transition

Specific plan
(March 2007)

Act on Special
Measures
Concerning
Advancement of
Countermeasures
Against Disasters
of Nankai Trough
Earthquakes
(November 2013)

Matters pertaining to basic policies and basic programs, as well as specific targets of such programs, along with
the dates by which such targets are to be achieved and basic policies pertaining to implementation of disaster emergency

countermeasures when an incident occurs

-

Revised March 30, 2015

Inland Epicentral
Type

Earthquake at
Metropolis of
Tokyo

Special
Measures law
(November 2013)

Basic matters pertaining to programs for inland epicentral type earthquake at Metropolis of Tokyo,

N4
) 4

including sustaining capital central functions

—)

Specific plan

Decided on March 29, 2016
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Earthquake disaster countermeasures:

Formulation of Road Obstacles Clearing Plan for Inland Epicentral Type Earthquake at Metropolis of Tokyo

2 BXREE

Ministry of Land, Infrastructure, Transport and Tourism

formulated.

improved.

B The "Project for Enlightenment of Earthquake Roads Directly Under the Tokyo Metropolitan Area" was

B Through regular drills, etc., issues in each process were identified, verified, and improved, and plans were

[Outline of "Road Obstacles Clearing Plan for Inland Epicentral Type Earthquake at Metropolis of Tokyo

(the eight directions strategy)]

O Multiple disaster patterns are presumed to set candidate routes for prioritized clearing in each of eight directions.
O Operational units and assembly points for equipment and materials are established for each direction. A framework for

rapidly assembling and commencing clearing work after a disaster strikes is established.

- L]

[Route proposal 3]
Combination of

\ ) g JPtagl An example of candidate route for
L : prlorltlzed clearing (Northwest direction)
North ™ g '

expressway and directly

I
Route proposal (1]
Expressway
(Metropolitan
Expressway Route No.

5 Ikebukuro Line)

ridae

B

Personnel To da
Equipment
and materialg
Gathering

@ Ministry of Land, Infrastructure, Transport
and Tourism Branch Office
® Equipment and material stockyards and
cooperating business operators
® Gathering point
* Candidate route for ro - Storing location Area with concentration of wooden houses
w National route (Directly managed) (NEXCO)

— Expressway (NEXCO) . Central metropO West direction (O)Northeast direc@) East Japan Area with potentials of ”qUefaCtiOn

= Metropolitan Expressxgsoum direction (O Northwest direci@) East direction @ Central Japﬂ »x Segments with significant risk of disasters
Southwest dll’eONOﬁh direction @) Southeast direction

=== Prefecture

/naqed national route

[Route proposal @L
Directly managed

road

(National Route 17)

Central |

s

= Gathering point
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Earthquake disaster countermeasures:

0 BIXES

Road clearing plan for presumed Nankai Trough Earthquake inisty of Land, Inf an, Tourism
B The Road clearing Plan (Proposal) was formulated in Chubu, Kinki, Shikoku and Kyushu regions as responsive
measure for Nankai Trough Earthquake

Chubu region version of Operation Comb

Teeth 2 - ; Clearing Strategy
' Hokuriku N\~ .
4 s STEP1: Wide range of support
S =42t routes for expressways &
oo FT tomi ~ anto
Hokurlku&FMelshln _L' ¥ Y h f' I'. Expressway . direction A
Expressways . - - | |
— .«:-;1 chu < ] jﬁf STEP2: Access routes for coastal \
F . areas (disaster stricken R N
locations) Nagasaki E""’ess,":’
STEP3: &0
—> Coastal routes -
= 5

=
L]

- Takamatsu Tckushlma \

%,

Route 3

Route'5

Route 6

Emergency transport route plan in Kyushu Road

Emergency transportation routes
Expressway corporations managed roads
fs==== Dedicated roads for lly 1 roads
"™ Nationally managed ordinary roads
Prefecture managed ordinary roads
Wide area relocation routes
Disaster stricken areas internal routes
Base connection routes
Sub-routes

i r'l"' JI,""
.l‘.v / o
T e X Higashi-Kyushu Expressway
et & -
s o 0 e preers
Oita Expressway g -
_— by 7 e
- v - b e f ‘\:ﬂ l“
s A | TR T s
L il ‘\ 2 IV._ :’E_‘_-"_ "
) }; Kyushu Expressway g
o \ -2 L AN ]
-~ ( »

National R_oute 57

Expressway
(new directly
managed)

Higashi-Kyushu# p.
Expressway (new’,
dlrectly managed)

'\

Osuml Jukan Roa\d/ | (Main road) Shibu-Shifukuyama Line
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Road clearing training: Debris and vehicle removal and temporary 0 B1XEY
bridge installation training T Byl

l Respective organizations cooperated with each other to implement practical training for removal of
presumed removal of bridges and vehicles washed out by tsunami (93 people participated)

Il Date & Time: November 29, 2015 (Sunday) from 9:00 [Tralnlng Iocatlon]
Il Location: Wakano, Hidakagawa Town, Hidaka County, Wakayama Prefecture (on riverbed of Hidakagawa River) T ST - R
"" Wakayama ||
4 Prefecture

Il Sponsor: Wakayama Prefecture

I Participating 3rd Division of Japan Ground Self-Defense Force (9 people), Kinki Regional Development Bureau (11
organizations: people) and Wakayama Prefecture (12 people)

Hidaka Construction Industry Cooperative Society (42 people) and Kinan Construction Industry
Cooperative Society (19 people)

Il Outline of Bridges washed out by tsunami triggered by Nankai Trough Earthquake o A : Hl_:_:lakangaw
training: + Removal of vehicles (Kinki Regional Development Bureau) and removal of debris (Wakayama & iy atow
Prefecture) =
+ Restoration of washed out bride (Japan Ground Self-Defense Force and Kinki Regional Development
Bureau) O Restoration of bridges using

O Restoration of bridges with

O Removal of debris ]
pes

O Training, removal of vehicles

self-propelled bridges




ES " K5

Ministry of Land, Infrastructure, Transport and Tourism

Earthquake disaster countermeasures: Installation of >
_evacuation stairs S

O Taking into consideration the lessons learned from the experience of the Great East Japan Earthquake,
agreements were concluded with local governments in regions where tsunami is anticipated so that

embankments can be utilized as temporary evacuation sites, by installing evacuation stairs and organizing
evacuation space, etc.

O Evacuation stairs and the like will continue to be organized, while such activities are incorporated into

regional disaster prevention plans, evacuation guide signage system is organized and utilization training is
conducted with local residents, to enhance disaster prevention functions.

<National status on organization of evacuation stairs> . . .
<Example of organized evacuation stairs>

Expressway |\ tionally |-°¢2! (National Route 38 New Kushiro Line)
Road type Business manaded government " T— T—
managed 9 managed m— S = =3
Number of
installation 26 148 77
locations

* Current as of March 31, 2015 (local government management current as of Marcztz)ﬂj

<Evacuation guidance signage system (JIS Z 9097)>
(B ftc

T F — -y i
B Eoit C C DHbEE(E
t.‘t ERORS BE4Sm

BEOR® BE15m

HE O M

Above Sea Level

E 5 being conducted
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Seve re ra|nfa” COU nte rmeaSU reS Status on sectors where traffic is

regulated in advance

) B3R EE

Ministry of Land, Infrastructure, Transport and Tourism

- Advance traffic regulated sectors are established according to the amount of rainfall, particularly at
locations where there are potentials for disasters, to secure safety of road traffic.

O

Sectors with traffic regulated in advance according to amount of rainfall

Advance traffic regulated sectors are sectors where traffic is stopped when the amount of continuous rainfall reaches a
specific amount of standard rainfall or more when such meteorological anomalies as severe rainfall occurs.

Actual extended length |Number of regulated sectors |Extended length of regulated
(km) (sectors) sectors (km)

Directly managed road Approx. 24,000 209 Approx. 1,300

forjfggt“re managed national | i,y 32 000 781 Approx. 5,500

Total Approx. 56,000 990 Approx. 6,800

O Status on sectors of directly managed national
routes where traffic is regulated in advance

160

] =
o o

o
o

= (=]
o o

]
o

Number of advance road closures implemented
based on regulation standard rainfall
e
o

Transitions in number of advance road closures implemented based on
regulation standard rainfall and non-occurrence rates of disaster damages
(Directly managed roads)

—

2004~2008
False alarm
rate

0.91

1999~2003
False alarm
rate

1994~1998
False alarm
rate

1989~1993
False alarm
rate

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Yeas
(Source) Calculated by Road Traffic Control Division

1 0.9
1 08

1 0.7

0.6

1 0.5
1 04
1 03
1 0.2

1 0.1

Non-occurrence rates of disaster damages

— Number of

instances
disaster
damages
occurred while
advance road
closure was in
effect

Number of
instances
disaster
damages did not
occur while
advance road
closure was in
gfm er of instances
isaster damages
did not occur
(Number of
instances disaster
damages did not
occur while advance
road closure was in
effect / Number of
instances advance
road closure was
implemented)

Note: Actual extended lengths, number of regulated sectors, extended length of regulated sectors are
current as of March 31, 2013.

Disaster occurring times for advance traffic regulated sectors (directly
managed national routes)

Number of

disaster
occurrences
134 cases

g After regulation

O Prior to regulation

(Source) Data from Regional Development Bureaus (locations where
disaster damage restoration work was performed from 1997 to 2008)

** Of locations where incidents occurred among advance traffic regulation sectors,
those for which disaster occurrence time has been determined were selected.
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Severe rainfall countermeasures: 2 BiXiER

istry of Land, Inf and Tourism

Background history of road disaster prevention general inspection e : |

O Disaster prevention measures implemented, primarily at locations where countermeasures were required, among sectors where

traffic is regulated in advance.
O The disaster prevention records inspection is conducted at locations where countermeasures or disaster prevention records

are required (conducted annually with directly managed routes).

Disaster prevention records inspection

Bosa L7 MR C(HEME)
s | vowm | _wesn | _sone
S LT = WS oL 7 R B () |

Disaster prevention measures projects

P —
T
CCC NN S B ¢ H L 7 #% XA (FE-BE) 000 |romomom e CoTAEH
—[o Tolol[o]o]

Pcket tye rockfall prevention net ire rope appiction wr
work

Inspection on works of already

Falllng rock protectlve fence work Falllng rock prever;ltlczjr; cover work (rock Inspectlon on unstable rok ases implemented countermeasures 67
she



Severe rainfall countermeasures: Road network for securing ) @ZEY

w Ministry of Land, Infrastructure, Transport and Tourism
O Improvements on high standard arterial roads are promoted in sectors where there are potentials
for impact on traffic over a broad area during abnormal meteorological events.

l Alternate routes when disasters occur are secured by improving high standard arterial roads

Ordinary National Route 7 (Nihonkai-Tohoku Expressway) Asahi-Onkai Road Extended length of 40.8 km _‘_‘h& = .
~| L To Sakata City
7
“‘ N Sector of road closure due Sector of roaL closure
[ T - to overtopping waves __ due to overtopping waves
| ~—— | I
J Gatsugi Interchange (tentative | Extended length =~ ~  Extended length of 12.5km
name) of 5.5 km Photo @
/ T s
‘ v...‘ ]_'x\ Photo @

Fuya Interchange (tentative

Iy
name)

G ezugaseki Interchange (

: ' 5 (4 name)
Kitanaka Interchange ' 4 ¥ O IS ; oo
(tentative name) ‘J G @ o Atsumi Onsen Intérchange . |

Already opened |
Water immersed locations of

for traffic l 7 ’ ; S
Ongoingproject | m W W W W m B . i P . /

o 1 i x National Routes due to 5 S {

i g overtopping waves e S ) To Niigata City

i A0 ejexes ol

g

A0 eyebuN o

High standard arterial roads are organized
at locations away from sea coastline
to secure alternative routes when disasters
strike from overtopping waves.

@ Objec washed ashore by overtopping (2 Traffic congestion status due to traffic
waves regulation 68

(Wasada in Tsuruoka City: April 4, 2012)  (Nezugaseki in Tsuruoka City: April 4, 2012)



Severe rainfall countermeasures: Utilization of hazard maps

2 BT3B

Ministry of Land, Infrastructure, Transport and Tourism

Maps that indicate locations where there are risks of flooding on roads from severe rainfalls
are produced and published, while countermeasures to secure road traffic are considered.

O Case example of road flooding information provision

activities
Hardware countermeasures: Provision of
information via road information boards

Software countermeasures: Preparation and
publication of flood danger location maps

(information shared among relevant organizations
and coordination enhanced with initial system)

Road information board
Caution awareness raising board

Provision of information via road information boards

Kyushu Expressway Flood Risk Locations

Location Chart

Position diagram

Position diagram

Position diagram

Position diagram

Fukuoka City 12

Ikejiri-Kotobukicho
Line 1

Minami-Yahata
Underpass

Municipal road

Address

Prefecture name

Municipality

District address

Block number

Fukuoka Prefecture

Fukuoka City

1-4-11 Minami-Yahata,
Hakata-ku

Fire department

Manager Police department
Name Hak:ltjakli)itkggocfiftise of Name Hakata Police Department | Name g:gzt:n::ft
TEL 092-711-4111 TEL 092-412-0110 TEL 092-475-0019
Remarks

Publication of flood risk locations on website
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Severe rainfall countermeasures: Countermeasures for flooding of roads

),

ES " K5

Ministry of Land, Infrastructure, Transport and Tourism

Prevention of recurring flooding of vehicles at underpass sections from severe localized rain

Number of underpass sections (carriageway only) nationwide

L] Underpass section (carriageway only)
® Approx. 3,200 locations exist nationally.

® Among these, 100 locations exist among directly managed national
routes.

[] Basic Policy

® |Implementation of hardware countermeasures such as drainage pumps,
information boards and monitoring cameras, with considerations for
meteorological conditions and regional conditions.

® Establishment of operational frameworks with considerations for impact
from lightning strike on drainage pumps and power failure 66%
countermeasures, as well as water levels of rivers, inspection of drainage
pumps prior to flooding, improvement of visibility for road users, etc.

® Coordination with relevant organizations is enhanced to establish reliable
frameworks to deal with floods (information communication networks and
the like with relevant organizations are verified before floods occur)

Overall approx.
3,200 locations

Approx. 2,100
locations

[] Countermeasure examples (information boards and drainage pumps)

ide signage image]

Caution when
flooding from
severe rainfall

Water depth

National road main sections
Roadside sections

[Drainage pumps]

y 100 locations

4% Approx. 100 locations

O Directly managed

o Subsidized national
roads

o Prefectures
(designated cities)

o Municipality
managed




© BIXES.
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ES " K5

Ministry of Land, Infrastructure, Transport and Tourism

Snow and cold weather countermeasures: >

. Advance preparation & responsive actions for heavy snowfall

O Press release is published on the website in advance to call on users to refrain from going out during heavy
weather for matters that are not necessary or of urgence by announcing in advance sectors where road
closure is predicted due to heavy snowfall or where snow removal is prioritized, and also call on people to be
thoroughly prepared with winter gear if going out is unavoidable.

O Efficient snow removal operations are conducted in prioritized snow removal sectors, by closing roads,
enhancing framework or snow removal framework, as well as by coordinating road managers.

O In the event gridlock or the like are predicted, early road closures are performed to conduct concentrated snow
removal to minimize the time during which roads are closed.

O In the event a gridlock occurs, Revised Basic Act on Disaster Control Measues is applied to move vehicles
rapidly.

[First application of Revised Basic Act on Disaster Control Measures
(National Route 192; December 2014]

[Snow removal framework that crosses over boundaries
of road managers in prioritized snow removal sectors
(an example in Gunma Prefecture)]

[Image of mutual snow removals that cross over boundaries
in Gunma Prefecture]

Mutual snow removals that
Municipal cross over control classifications
Route . 4 facilitate efficient snow removals
T ' i ------ by suppressing distance
Municipality traveled by out of service snow

plowing vehicles.

Prefectural
Ruote

National

Legend platform — .
< Movements of snow * Nationwide application status of Revised Basic Act on Disaster Control Measures
plowers (as of March 2015)
There are 48 sectors to which the law applies, of which 15 sectors have relocated
vehicles.
There are 3 sectors in which forcible vehicle relocations were conducted with the 72

driver absent.



Snow and cold weather countermeasures:
_Securing paths for road traffic during Winter season

ES " K5

Ministry of Land, Infrastructure, Transport and Tourism

« Snow and cold weather projects, such as snow removals, snow preventions, frozen snhow damage
prevention and the like are promoted, in order to secure road traffic during Winter season.

« Plans for Winter season barrier-free countermeasures, such as melting of snow on sidewalks, are
formulated and promoted in an aim to reduce traffic impediments for pedestrians arising from
accumulating and freezing snow.

« Substantiated snow plow operator training and simplification of show plow operation are sought, in
order to pass on snow removal techniques and to sustain snow removal framework.

O Snow
removal

O Snow
freeze
damage
prevention

O Snow protection
countermeasures

(avalanche prevention
fence)

O Winter season
barrier-free
countermeasures




Snow and cold weather countermeasures: ) @B

Responsive actions taken on gridlocked (stuck) vehicles

— Concentrated snow removal performed by closing roads to secure early passage for traffic and
raise awareness of drivers.

Chain fitting instructions (actual condition surveys) performed
by road managers (Hokuriku Regional Development Bureau) and

police
[Example] Date and time: February 2, 2012 (Thursday) at 22:00 to February
3 (Friday) at 2:15
Location: General National Route 49 at Tsugawa Snow Removal

Station (Beyond agricultural land in Nomura of Aga Town in
Higashi Kanbara County of Niigata Prefecture)

o 2

L © i AE
<Position diagram> @ il

Imb Ielin

on location

l“"‘.’
i_ "'l.'_

" Niigata Prefecture 2 !
’___Eu,k,ﬂshir'ﬁa Prefecture

T

o~

e

Description: Verification of chain fitting on large vehicles (5 tons and more)
+ Chain fitting instructions given to drivers of vehicles with no chains fitted.
* Verifications conducted on cumulative total of 37 vehicles
— There were 33 vehicles that had no chains fitted (89%)

+ Concentrated snow removal performed by closing roads early
* Raising awareness of drivers about their morality

atior-ims.taus C(;ordlnated'

‘Implement with local police) 74



(Ref.) Example of the Use of New Information Technology (2)

2 BT3B

Ainistry of Land, Infi tu port and Tourism

B Twitter was used to provide information on the state of nationally managed highways and cautionary information during snowfall.

* For the purpose of providing timely information on the Kofu River Highway, information was transmitted using Twitter with 6 staff members

on a 24 hour cycle..

» Outgoing information made effective use of information on traffic regulation conditions and snow conditions using CCTV cameras etc.

installed on the road.

» The most tweets was achieved on Saturday 15™, where information was transmitted about every 30 minutes.

@®No. of Tweets @Tweets about Kofu River Highway

Tweets

Fri 14" 26
Sat 15™ 53
Sun 16" 20
Mon 17 14
Tue 18" 14
Wed 19" 8
Thur 20™ 2

Total 137

@Abt. 1,000 Followers

~ >

Increase to abt. 5,000
people

@Max. of 925 retweets
(Feb 15 Shelter
Information)

"W 0 R .
707 = 74

ELRY R s
g MITIELS  RERTIN
B 5H1E ) 485309 |
Bl 5 2 5 "R (MERERS
B4R |~ E R AR A ) 4 |
MOEN I LsmiTESIMEEN
ELk.

e RAEM SRR
°

b2
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A Y T

9. Disaster Prevention Measures of the
Okinawa General Bureau

(D Disaster preparedness work

(2 Possibility of a large-scale earthquake occurrence in
Okinawa

@ Assumed damage scenario following the occurrence
of a large-scale earthquake

4 Measures for issues

(5 TECH-FORCE (Technical Emergency Control Force)
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@PDisaster Preparedness Work & e aEBR

Development and Construction Department
Annual disaster prevention training plan [Fiscal 2019]

Affairs under the jurisdiction of Disaster

Management Division (Affairs related to Disaster

prevention / Disaster countermeasures)

O Examining various actions taken in preparation for large-
scale disasters

(Okinawa disaster management liaison committee, Committee for

promoting disaster management measures in Okinawa)
O Planning and implementing various disaster prevention
drills and participation in drills of other organizations
O Continuous review of the business continuity plan of the
Development and Construction Department
O Signing agreements with relevant organizations
O Maintenance of disaster prevention machines
O Management of Okinawa General Bureau helicopters
O Responding to various disasters such as typhoons
O Work related to dispatching TECH-FORCE
O Support to local governments in the event of a disaster
O Educational activities on disaster prevention

Okinawa General Bureau Organizational Rules (excerpt)

Article 62 Disaster Management Division is in charge of the following affairs:

1. Matters concerning the coordination related to engineering works plan for
emergency recovery and damage prevention of public works facilities coming under
the jurisdiction of the Ministry of Land, Infrastructure, Transport and Tourism that are
damaged due to a natural disaster or explosion or any other unusual man-made
disaster.

2. Part of the affairs coming under the jurisdiction of the Development and
Construction Department that are related to disaster management action plan as per
the Disaster Countermeasures Basic Act.

3. Matters related to entire administration of dispatching TECH-FORCE.

Period

Apr.

May

Jul.

Sep.

Oct.

Nov.

Dec.

Feb.

Training name

Disaster initial response training

Large screen TV conference
equipment operation training

Emergency training
(storm and flood damage)

Training for setting up and
operating Okinawa Disaster
Countermeasures Headquarters

Emergency management
communication training (first half
fiscal 2019)

Okinawa Pref. Comprehensive
Emergency management training

Naha City Comprehensive
Emergency management training

Okinawa Petro chemical industri-
al complex comprehensive
emergency training

Training for emergency machine
operation

Emergency management
communication training (second
half fiscal 2019)

Chura shima
Rescue training

TEC-FORCE training

Emergency management training
(Emergency gathering/safety
check)

Training outline

Improvement of initial response handling of
emergency management personnel of Regional
development Bureau

Description of how to operate large screen TV
conference equipment to personnel to be gathered at
a disaster

Setting up initial response system, graphic transfer of
damage situation and information communication with
related organizations, etc.

Setting up a Disaster Countermeasures Headquarters
and liaison with relevant agencies, sponsored by
Okinawa Pref. against earthquake and tsunami

Operation training of communication equipment

Okinawa Pref. sponsored comprehensive emergency
management training against disasters (Initial
response training, various disaster countermeasure
activity training)

Naha City sponsored comprehensive emergency
management training against disasters (Initial
response training, various disaster countermeasure
activity training)

Training assuming disaster of fire and fuel outflow at
petroleum industrial complex

Setting and operating Management Headquarters
vehicle and drainage pump vehicles.

Operation training of communication equipment

Disaster imagination game assuming large-scale
earthquakes and tsunamis in Okinawa Pref.

Method to investigate damage situation and method
to take photographs for public release

Setting up initial response system, facility inspection,
information communication with related organizations,
emergency restoration



Disaster Preparedness \Work £ @ aEnR

Disaster prevention office, emergency drill in session

O The new government office building of the Okinawa General Bureau was equipped with the following when it was
constructed (March 2008).
O Main Equipment
- Large-size display equipment (98" 1 screen, 50" 2 screens, 42"12 screens, 1 pair of speakers)
- Displays images (CCTV, Satellite communication vehicles, Satellite Portable Station) and weather information.
- IP video conferencing equipment (The display of the Large-size display equipment is shared)
- Setting up wireless HDMI,
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@PDisaster Preparedness Work & mpaEBD

Installation status of information-gathering cameras

m -
¥ ‘ S
18
16 Status of CCTV cameras i
14 © Pinpoint surveillance of dangerous places such T
”
m as slopes of roads, and dams, etc. 4 4
s © CCTVs, which are designed to monitor wide area ”g‘: e
i such as tsunami, etc., are not suitable. @jfi" s
> © Installation of CCTVs are an absolute necessity AL
- at public parks and ports. ?f,‘xe
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No. of CCTV 7came7rras +)
For roads: 252

For dam: 53

Makiminato
elevated bridge 2

Makiminato, Urasoe City, Okinawa Prefecture

Okinawa Prefecture Hamura Yasunami
Dam office building roof

U mizEs HAKERES 27 A(DIMAPS)

MLIT Integrated Disaster

Mapping System
(DIMAPS)
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Telecommunications equipment maintenance status 1/2

Satellite

Communication Multiplex

vehicle (1) Radio Lines (To MLIT via Kyushu Regional
Ensure advanced communication 7y Development Bureau)

lines through communication satellite. s '

Other Facilities

No. of telemetry Observatories: 63
Length of Optical Fiber: 371.8Km

Memorlal

- G

(¥ ‘%@;““‘ e

m—] |Mage

Mobile Station S anbaak
Ensures communication with N
communication satellite, mainly at time of To ronamiin o NG A MO
initial disaster. Kagoshima . /7" N N NN

hima

llllllllll

Nishim
edake
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@PDisaster Preparedness Work & mpaEBD

Telecommunications equipment maintenance status 2/2

Radar rain gauge

The Yaedake radar rain gauge was
updated from the conventional C
band to C band MP radar in FY
2016 and with subdivision of mesh
and reducing the interval between
observations, an accurate and real
time transmission was achieved.

Public BB

(Ministry of Land, Infrastructure,
Transport and Tourism Public
Broadband Mobile
Communication System)

Public wireless equipment using a
frequency band used for analog
broadcasting enables long-distance
high-speed data communication, and
wireless communication from the
sections beyond the range of vision of
the other party is also possible.

K-A

(Ministry of Land, Infrastructure,
Transport and Tourism
Kokudokoutsuu Land Mobile
system By Digital Access)

Land Mobile system By Digital
Access (VHF: 150 MHz band)
developed by the Ministry of Land,
Infrastructure, Transport and
Tourism, as a new means of mobile
communication.

Wide area communication is
possible, and sound can be
transmitted clearly by digitalization.

Image information

sharing system
It is a system for checking CCTV
camera images from the PCs of
officials of the MLIT, Regional
Development Bureaus, offices, etc.
which are also viewable by the
prefectural government and
prefectural police who have entered
a disaster agreement.
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MBS RER RKEXRAENS

Disaster Response = e
Helicopter (1) wes '

Emergency Bridge
Assembly (3 units)

Used for initial study of disasters
and to examine disaster hazards.

Bridge Inspection
Vehicle (1)

Used to inspect structures such
as bridges to verify their safety.

Disaster Response

HQ Vehicle (1)

Serves as a site office for site
direction, information gathering
and the examination of measures
etc.

Drainage Pump
Vehicle (1)

Used to limit damage from flooding
etc. in the event of a flood.

Lighting vehicles (3)

Used for lighting sites for night
time recovery or monitoring
work.

Signage
Vehicles (2)

Provides information to general drivers of
traffic regulation or road conditions due to
construction or disaster.
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Support and Assistance Menu of Activities made Available to Local Governments
Stricken by Disasters

Principal support and assistance menu of activities

@ Distributing video images from disaster helicopter as well as providing images to disaster stricken areas.

@ Loaning and dispatching machinery for disaster management (illumination vehicles and drainage pump trucks, etc.),
communication equipment (satellite communication vehicles, Ku-sat, etc.), as well as equipment and materials (portable
emergency bridges, etc.).

@ Dispatching ships.

@ Effectively utilizing "Roadside Stations" and "Directly Managed Dam Peripheral Facilities" when disaster strikes.

® Support for disaster surveys and disaster impacted building emergency risk determinations conducted by TEC-
FORCE (Technical Emergency Control FORCE).

® Dispatch of liaisons.

@ Technical advice and support relating to construction methods for disaster emergencies and restorations.

Principal materials and equipment for disaster management

Helicopter of Okinawa General Bureau Portable emergency bridges Ships Dispatch of TEC-FORCE units
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@Possibility of a Large-scale Earthquake Occurrence in Okinawa y 4 B S EED

P B AT

O In Okinawa the probability of an earthquake of seismic intensity 6 lower or more in the next 30 years is 6 to
26%! Compared to other areas all over Japan, the probability is high!
O Okinawa being an island prefecture, support from other areas cannot be expected for the time being!

= Early response immediately after the occurrence of a large-scale earthquake and
tsunami disaster is important

Probability distribution of areas that will experience seismic
intensity 6 lower or more in the next 30 years

Probability of natural disasters
and accidents occurring in the
next 30 years

Probability of experiencing seismic
intensity 6 lower or more in the next
30 years

26% or

e ® Injured due to a traffic 24%
High - 6%~26% accidents

B oo .Death dup to cancer 6.8%

® Sncak thievery 3.4%

st L 0,1%~3% Afflicted due to a fire 1.9%

L Snatch theft '
.1% g e ® Afflicted due to heavy 1.2%
o ains 0.50%
“weesn e (Source) Headquarters for Earthquake Afflicted due to a

" ¢ @ & @ ma  Research Promotion Website [s] typh oon 0.48%

Cities ( '::\;%)udz:ta Shg;.:;)ka Og;l;a Kgict:;u Fuélijt?/ka Ml)éaitZyakl Cities Ncai?ya NCaitgyo Kur:|iga .p?ath due to aircraft 0002%
n Village Calculated with certain assumptions based

go;/fef;r:en;c)ent N 10% | 30% | 39% svr;l lstt;ltrl)ztrl)(;?l data from 2004 and defense

HGTEN  47% 69% |27% | 74% 8% 45%
ty (Note) Obtain probability values of (250 m square)

(Source of probability values in the diagrams and tables) Earthquake hazard station
Http://www.j-shis.bosai.go.jp/map/ 2017.11.28 Access

mesh obtained at the locations of prefectural
government buildings and city offices

[Reference] Probability of occurrence of
natural disaster, accident, etc.
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@Possibility of a Large-scale Earthquake Occurrence in Okinawa y 4 B S EED

O Tsunami of up to about 28 m on the Okinawa main island! (Earthquake off the Southeastern coast of the
Okinawa main island consisting of three asperities)

O The inundation height of the past "Yaeyama earthquake tsunami” of 1771 was up to 44 m!

O Okinawa being an island prefecture, support from other areas cannot be expected for the time being!

=» Early response immediately after the occurrence of a large-scale earthquake and
tsunami disaster is important

Assumption for Tsunami Disaster in Okinawa Prefecture

Numerical values in the g

diagrams indicate maximum " A 3
coastal water level ’ iz

D i .~/ Yasuda 28.7 m

.....

Assumed maximum inundation depth of tsunami (m)

Naha Airport 11.6 3
~_ = - Ler s ﬁ 0.01 m or more, less than 0.3 m. 5 m or more, less than 10.0 m
Sy _:’f # - ﬁ‘::;‘ - - 0.3 m or more, less than 1.0 m . 10.0 m or more, less than 20.0 m
. TE NP “Gushikami 24.0 m ~ 1.0mor more, less than 2.0 m [} 20.0 m or more
= R S~ ’

2.0 m or more, less than 5.0 m

(Source) Okinawa Prefecture Tsunami Disaster Assumption (FY 2012)
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@Assumed Damage Scenario Following the
Occurrence of a Large—-scale Earthquake
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@Assumed Damage Scenario Following the Occurrence of a Large- i

e

§§aln Earthauake ST PRI ERHR
[Ports, Fishing ports, Airport]

O Damage to the wharfs and runways etc. due to an earthquake, direct damage due to a tsunami and damage due to rubble etc. may occur.

O It is estimated that it will take about 5 to 10 days to clear the routes of obstacle at the Naha Port. Naha airport is extensively inundated and there

is a possibility that takeoff and landing of aircrafts will become impossible for the time being.

O For a period of 1 week to about 10 days after the disaster, there is no choice but to carry out our disaster response with the resources (goods, equipment,

fuel etc.) on the island.

[Major Road Networks]
O Many of the major roads are in the coastal low-lying areas, and the function of road networks will remarkably deteriorate due to tsunami rubble, which may cause
hindrance to the traffic of emergency vehicles and vehicles transporting supplies.

[Lifeline infrastructure such as electricity, oil, gas, water and sewage]
O About 60% of the electricity supply facilities, about 40% of the oil and gas fuel storage facilities, and about 90% of the water supply and sewage facilities"
are located in the coastal low-laying areas of the Okinawa Prefecture.
O Many are within the tsunami inundation hazardous area and a certain period is required before recovery.
O ltis necessary to consider various types of disaster prevention measures considering the period until the lifeline infrastructure such as electricity is restored.

[Administrative Agencies]
O Earthquake-proofing of all public facilities has not been completed.
O According to the local governments, there is a possibility that disaster response work may be hindered due to water outage, blackouts, disconnection of

communication lines etc.
* For water supply, large-scale facilities managed by the Okinawa prefectural enterprise bureau are also taken into consideration

. . « Refer to the road clearing bases specified by the Okinawa General Bureau, Cabinet Office "Road Plan for Okinawa Plan” (November 2016) (In black)
ASS u med m med |ate post- « In addition plots (in blue) of the facilities that is considered by the water, oil and gas subcommittees of the Okinawa Disaster Prevention Council
d isaster 5 itu ation I NHK Okinawa Broadcasting Station ‘Shintoshin Park
— {Heliport, Naha City stockpil h
— Naha Port Bay/Airport Development Office \ -'" ﬁ;ﬁ: CmyaF\?e rli(y)s oc p\e warehouse
S Southern Highway Office
.. 1  ©BmBmmmmmm |\ e

Naha Maritime Secunly Division \

Eleventh Regional Coast Guard Headquar\ers i
Okinawa General Administration Office ™ \ =

tQ' 'W Naha Industrial Safety and Supervision Office \
. g Naha Port (New port area) ™
Naha Port (Tomarifuto area)

Ryukyu Broadcastin, #.  Naha City Hall Shuri Branch
Occurrence of a R A B1oa6csiny iy oy sevrment % o
I Okinawa Prefectural Police Headguarters ™, \‘
Iarge-scale Okinawa Te\evwslon Broadcashngw\\\ ™ Prefectural Southern Medical Center
Okinawa Gas Naha C\ty Ha\l 3 > '//Chi\dren Medical Center
earthquake / 7 o ol BB

tsunami disaster

Naha Port (Tomarifuto area)

I - Eastern Fire Association
Naha General Communications ﬂﬁ(ﬁ e

I Southern Joint Office

Naha Aiport Office
et SR Naha City Hall Masashi
-.__Branch Office

I Naha Airport

Naha Air Base ; .-

Naha garrison
Okinawa Meteorological Observatory 7

Geospatial Information Authority of Japan Okinawa
branc

I aha City Hall Oroku Branch Office__——" "
aha Airport expressway branch office e Naha police station ;"f / Assumed maximum inundation depth of tsunami (m)
- / [ ] :’h“‘ ';';" more, les: B 5 mormore, less than 10.0m
an
Japan Red Cross Society Okinawa Prefecture branch} | a0 retoss than M 10.0 m or more,less than 20.0 m
=10m 20.0m or more
(Source) Immersion assumption area map: Tsunami flood prediction map based on ;::‘""“" . less than

tsunami assumption survey (March 2013) for Okinawa prefecture

2.0 m or more, less than
5.0m
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(4) Measures for Issues Recommendations of the Disaster Response e
“romao .l olsia elele l. .l..‘.‘ 100Mmernt o .‘I-A- .

Summary of FY 2017 (Announced in a press conference on March 9, 2018)

Assumed Countermeasures

[Means of Information-gathering, Sharing and Communication]

O Effective utilization of helicopters, deploying drones etc. in advance

O Enhancement of means to communicate with the disaster site

O Providing updates on disaster situation through collaboration with the news media
(Stockpiling (food, water, daily necessities, fuels)) £

O Stockpiling of various items for a period of 1 week to 10 days Minister of State, Ms. ' '

O Reinforcement of fuel tanks for emergency power generation sma"" - Nr. Asato

O Promotion of stockpiling of daily necessities etc. at administrative agencies taking into account evacuees
[Clearing Road Obstacles]

O Response based on comprehensive disaster agreement for command order (signed on February 1, 2018) O Formulation and
promotion of a concrete plan to secure fuel and equipment

O Earthquake-proofing of the structures, bridges, etc. on the emergency transportation roads
[Emergency Recovery of Ports and Airports]

O Sophistication of port recovery scenario O Formulation and promotion of a concrete plan to secure fuel and equipment O
Earthquake-proofing of wharfs, airport taxiways etc.
[Transportation of Goods]

O Setting-up of a transportation base to efficiently transport supplies for disaster countermeasures and equipping a storage base
[Fuel Supply]

O Giving grants for installing emergency power generation system in gas stations at 10 m above the sea level or higher O
Considering multiple fuel storage points and fuel transportation methods
[BCP (Business Continuity Plan) / Disaster Mitigation Measures]

O Priority implementation of the undergrounding along the emergency transportation routes O Urgent formulation of a plan for
National Resilience O Installation of emergency power generation system
[Island Municipalities]

O Strengthening evacuation measures, such as tsunami evacuation tower O Securing means of communication that are resistant to
disasters O Earthquake-proofing of roads, wharfs, airport runways etc.
[Strengthening Cooperation System of Relevant Organizations through Practical Disaster Prevention Training etc.]

O Strengthening the support system O Implementation of blind training etc. O Thorough implementation of the PDCA cycle through 92
confirmation, verification and improvement of disaster prevention drill scenarios




@ Measures for Issues Clearing Road Obstacles & mpaEBD

O Clearing of road obstacles is a process to clear rescue routes with a minimum required
width (about 4.5 m) by means of a bare minimum debris treatment and a simple level
difference correction, facilitating the traffic of emergency vehicles etc.

O Necessary before implementing emergency recovery in large-scale disasters

Occurrence |$ Clearing road |$ Emergency |$ Restoration |$ Reconstruct
of disaster obstacles recovery ion

National Route 45 Iwate prefecture Kamaishi City Heita (East Japan great earthquake)

AW o - e ' 9
After the rodds are cleared'of obstacles '

S Darﬁage-siiuation

(Source) Tohoku Regional Development Bureau, Obstacle Elimination and Emergency Recovery Works on 93

Nlatinnal Hinhwave 1indar Nirart CAantral



@ Measures for Issues Clearing Road Obstacles & mpaEBD

Criteria for deciding potential routes

for obstacle elimination (draft)

® Communicating the location decided for clearing
obstacles.
®Road width is 4.5 m or more

(Considering 3.8 m large vehicles of Self Defense
Forces)
® The roads are designated as emergency
transportation roads or emergency traffic roads

Table Setting priorities for Clearing
Obstacles of Potential Roads (draft)

Setting priorities for Obstacle
Elimination of Potential
Routes (draft)

Definition

Objectives of clearing
obstacles

1
(Clearing obstacles from
potential routes with highest

priority)

Framework of routes connecting the
highest priority clearing obstacle
locations

Clearing obstacles
within 1 day

2
(Clearing obstacles from
potential routes with second
highest priority)

Routes connecting the potential
routes for clearing obstacles with
highest priority to the second-highest
priority clearing obstacle locations

Clearing obstacles
within 3 days

Routes connecting the potential
routes for clearing obstacles with
highest and second-highest priority,
with third-highest priority locations

Clearing obstacles
within 7 days

Okinawa Map ' /P :

administrative agency (Secondary)
Local public entities (Primary)
Local public entities (Secondary)

iy
i

Designated public institutions (Secondary)

Relief base or collection base for rescue supplies etc. (Primary)
Relief base or collection base for rescue supplies etc. (Secondary)
Disaster medical base point (primary)

Fire fighting (Secondary)

7 Self defense forces (primary)

% Police (Primary)

n  Police (secondary)

©  Japan coast guard (primary)

¢ Japan coast guard (secondary)

*  Others (secondary)

*  Regional supervisory company

= Road side stations

« Bridges with water flow

First priority road clearing route
Second priority road clearing route
""" Third priority road clearing route
— Detour routes

Diagram Map of Potential
Routes for clearing obstacles
(draft) 94



@WMeasures for Issues Clearing Road Obstacles £ w##uasns

2016 Implementation Status of Clearing Road Obstacles Training

Vehicle movement
training by JAF

Vehicle movement training by a
disaster contractor




@Measures for Issues Strengthening of the Airport Emergency Recovery /
Implementation System A HIBRERHER

Bl Assumed damage

* Naha Airport is assumed to be inundated with a tsunami of 3 to 5 m, due to which there will be extensive flooding on the runways and in the
terminal building etc. The airport will stop functioning as power supply will also get damaged.

» Even after the tsunami recedes, the water over a wide area surrounding the runways will not drain, sediment will accumulate in all the
inundated areas, and a lot of airport functions will be hampered with destruction of the fence around security areas.

B Measures 1) Ensure emergency, life-saving activities and
Strengthening of - tati fem th o emergency supplies, personnel transportation and
rengthening of emergency recovery implementation system throug acceptance functions [Rotorcraft]
sophisticated recovery scenarios —
+  Formulation of concrete plans, such as determining details to secure necessary ‘ e ——————
fuels E 1 e i | S~~~ .
»  Securing equipment for emergency recovery I Feciity that should besecured/‘\ h +—
+  Earthquake-proofing of airport taxiways etc. _ e e =
Current runways Passenger terminal Additional runways
building
dmto5m Jtodm Smto 6m = B 91
5 19
O
19
49
] /C JL———\——x \‘—=D O 54
69
Japan Coast Guard Facnlltles 1: 10
Okinawa Prefectural Police Aviation Unit facilities y 89
=== 8 . .
: Japan Coast Guard Facilities il 2) Ensuring emergency supplies, personnel
el Okinawa Prefectural Police Inurdetion depth transportation and acceptance functions
Aviation Unit facilities ihasa . - {n) ) . .
: S = ; [leed-wmg A|rcraft]
-
=T o : = Ca— ;E_ _% )3 _|
e ; <4l
- A NN T e
b ¥ / . |
N T oYY i T 3
’ /? 4 ’
General Government bqumgs-——————l ’ ,fuel supply aream= @ ¢4
o 2000m
Domestic Passenger Terminal Building == R ,/, Cargo area == —,

International Passenger Terminal Buildingmm mm mm mm m e - e ————— -

. — | — . 6
_ _ _ - _ _ % Regarding the range of facilities to be secured, the area required for J
Diagram showing maximum tsunami inundation assumed at Naha Airport the activities needs to be reviewed in the future.



@Measures for Issues Gathering and Sharing of Information and

& B A B

ON_lvliean S

« Effective utilization of resources, such as helicopters, for information gathering

* UAV maintenance, acquisition of technology applied on a regular basis and training
» Maintenance of portable means of communication such as mobile radio
 Considering installation of mobile phone base stations on port services boats etc.

ﬂ Information /

| collection through k-A

[Advanced ]
information satellite

Fol
7,
i
Images from T ak = 7 Wireless circuit
hellcopter g ; [ (telephone, videeOkinawa prefecture, Each
e — = P . e — . municipality
3 2 A AL B K-A Okinawa general office = =
A - 8] i = 0
Helisat recepti . ! 1 %
elisat reception \ 1y _
q C ~ ) Northern national
E base station N Northern dam highway —
Zn. supervision Southern national
highway

Ministry of Land Infrastructure Disaster site 2. Sharing of information through Okinawa prefecture
and Transport CcCTv. -

7] (Ministry, Kinki region)

>

Ministry of Land Infrastructure
and Transport Previous images from B

Dedicated optical lines helicopter

+3. Sharing information through
Teleconference __

k| ™
B4 (Helisat reception base station
(Yaigakedake relay station) A

_%: = Designated public Disaster prevention
\ institution Cooperative
institution
Diagram Information gathering through helicopter satellite Fig. K-A* Information gathering through CCTV and video
images and shared images conferencing, and shared images
B Conventional helicopter video transmission system: Since the video is

) ) ’ ) ) ) ) (Ministry of Land, Infrastructure, Transport and Tourism
transmitted to a station via the terrestrial reception base station, in the areas Kokudokoutsuu Land Mobile system By Digital Access)

(mountains, maritime coastal areas, etc.) which are outside the coverage zone of
the base station, video cannot be seen in real time

B Helicopter satellite: Since satellite channels are used, high-quality images can
be transmitted in real time from any place on Okinawa, which is an island o7
prefecture.




@WMeasures for Issues Strengthening Fuel Supply System »‘/ B SIS

V1Y
X1 AR 75 iG

O The Okinawa General Bureau, the Petroleum Commerce Association and the Petroleum Industry Cooperative Association have signed an
agreement for clearing obstacles from roads and ports and to give a priority to fuel supply emergency vehicles, it is necessary to provide
details such as the amount to be secured and delivery locations etc.

only 9 places are equipped with emergency power generation system.

O When commercial power supply is stopped, refueling is difficult at most filling stations. Therefore, it is necessary to promptly equip the
filling stations with emergency power generation system.

O On the main island of Okinawa, though there are 276 service stations, of which 170 gas stations are at 10 meters above the sea level or higher,

|
| el it . o A N
(Agreement on the Supply Agreement of petroleum oil fuels in times of disaster) z‘; i 3
. L
Objective (Signed in November 2015) ; f/ ¥ < ,.!:'.‘; bt
Article 1 This agreement, which stipulates that if there is a shortage of petroleum fuel e : 7
(hereinafter referred to as "Fuel") in the Okinawa prefecture due to the STl £” | mw #
occurrence of a large-scale disaster (hereinafter referred to as "Disaster event"), A o | p L it 9
the Okinawa General office that manages the important facilities for disaster 8, P et
measures must ensure fuel supply through central petrol filling stations as well .7\‘ "“"': :}-"«-.,_
as small fuel delivery locations for clearing obstacles of roadways, ports and 4 ‘w‘j m;g ‘ s
harbours, and is entered into between the Cabinet Office, Government of ; % W
Okinawa General Office (hereinafter referred to as "Party A") and The Okinawa i = 'Cﬂ ‘A
Prefecture ,” Nago Bay '*‘d ¥ xems
Oil Commercial Federation and Okinawa Prefecture Qil Industry Cooperative / ~ S
Federation (herein referred to as "Party B"). 3 2 Em?{_"‘.,-—' \ *@"
7 5 B
(Cooperation request for supply) 5 3“ g 3$E“Emg
Article 2 In the event of a disaster, Party A shall be able to request the cooperation for %‘u‘ W o P ¥ ]
the following from Party B. £ Kinbu Bay
(1) Priority supply of fuel to important facilities, etc. for disaster measures managed 1 Sn% ]
by Party A. 125
(2) Priority supply of fuel to vehicles, ships, and other emergency vehicles, such etc. to D rcan
clear obstacles from roads and ports managed by Party A. )
2 The request set forth in the preceding paragraph shall be made in writing. However, P
if the request is made orally, the document of the request shall be promptly Lk

presented at a later date. Location map of fillings stations
Less than 5 m above
sea level 06 )
5 m to less than 10 m locations
above sea level

. 10 m or more above 170 locations
sea level

To promote the introduction of LP gas and petroleum products "self-
storage" in comfortable critical infrastructure in order to promote their
introduction to evacuation sites where large numbers of evacuees will
be present, and to strengthen disaster response capabilities.

‘ Location map of fillings stations on the main
island of Okinawa 276 service stations
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@Measures for Issues Stockpiling (Food, Water, Daily Necessities, and Fuel)é%iquﬁ%ff:gé\.%%%)%

]

« Stockpiling of food, drinking water, fuel for emergency power generation equipment lasting for 7 to 10 days
» Storage places for food and drinking water, reinforcement of fuel storage tanks

Subsidy for the project cost promoting socially critical infrastructure, such as fuel

Business contents Business image

Business purpose and outline

@ In the event of a disaster, when a road is damaged, there is a possibility We support the installation of LP gas tank, oil tank, self power

that the supply of fuel will be delayed if just supply side such as gas generation etc. using dispersed energy LP gas - petroleum
stations are strengthened, also on the customer side, securing fuel for products
self-generated electricity to operate as “Self-defence stockpiling” is an

effective measure to ensure that business is not interrupted during Promotion of fuel stock piling to customers
disasters. Even during the Kumamoto earthquake in April, the
effectiveness was demonstrated (*)

r------------------------

* A hospital in Kumamoto City continued its work using oil tanks and in- = Social essential infrastructure I :
house generators installed under the support of this project at the i ' = i
time of power outage. i (3] f,-"\ [+| I

® Therefore, to promote fuel stockpiling in evacuation centres and social | | EEE - T T : i
critical infrastructure, we support installation of disaster-response type LP i il === ‘ = d Mz = '4{. i
gas tank and oil tank etc : bdod B | 5 :

_------------------------‘
Target results
@ To promote the introduction of LP gas and petroleum products "self- 7 Ny
storage" in comfortable critical infrastructure in order to promote their
introduction to evacuation sites where large numbers of evacuees will be —

present, and to strengthen disaster response capabilities.

Condition (Target, target action, assistance percentage)
Assistance

Assistance (2/3.1/2
: ' Private
State » Private groups companies

Source: Data of the Petroleum Distribution and Retail Division, Agency for Natural Resources and Energy 99

LP Gastankl I Qil tank I Auto power
generation facility

:
\\:




@Measures for Issues Stockpiling (Food, Water, Daily Necessities, and Fuel)‘/_ B EEER

Securing tap water 1/2

Due to a large-scale disaster, supply is likely to be impaired due to damaged pipelines from the water sources to water purification plants and from water
purification plants to individual houses.
@ Enterprise bureau’s water purification plants located in the coastal area are likely to take time to recover due to the earthquake and tsunami damage.
@ Since it is an island prefecture and it takes time to get support from other business entities, a plan to sustain in the initial response phase (one month) is
necessary.

Actions taken in the initial response phase assuming that the water supply system is damaged, are as follows:

[ Flow of water in the water supply area on the main island of Okinawa ] [ Assumption of damage to major facilities ]

Water is distributed to each water purification plant ranging from the Water
northern region to the central and southern region through underground Dams (National dams): Slightly damaged (Possible to supply raw water)
source R na station: Damaced
tunnels, conduit pipes etc. A Iver pumping station: Jamage
> Seawater desalination facilities: Damaged
Nago water L Groundwater: Damaged
purification '
plant \
& "Benoki dgn Purification Nago water purification plant: Damaged by earthquake
- Fushigawh flam plant Kushi water purification plant: Damaged by earthquake and tsunami
N Ishikawa water purification plant: Damaged by tsunami
A Aha dam Nishihara water purification plant: Damaged by earthquake and tsunami
et *~ Arakawa Chatan water purification plant: Damaged by earthquake and tsunami
Ishike'l\{va Yvat?r Fukﬁji dam dam (partly earthquake resistant)
purification
plant )\ - Haneji dam
"Lk 5 2, " .
RERR) ~— Kushi water purification plant Emergency water supply setup scenario
BRI L
() Kanna dam Legend
, ~ Kin dam ::rm%ﬁ:ue © e s . .
Chatan water | O Amount of purified water that can be secured within the main island of Okinawa at the
purification plantgs __:._-.-_-' ® Damaged due to tsunami time of a disaster
- 14 ,. : @ D:rooed duetocarthauake — About 1.65 million m3 (immediately after disaster to within 1
Nishihara water ’ o and tsunami
purification s 3 P — —— month)
plant National da Legend ) - Regulating reservoir, Distributing reservoir, Each household
s \bUIII’JIUl >
Prefectural dams ' - tank — About 750,000 m?3
E;’;;";agzztg‘ffﬁvﬁgﬁ;p stati; - Recovered water purification plants — About 900,000 m?
Water purification plant 3 : O Water distribution intensity unit — Set by referring to the guidelines of the Ministry of
Regulating water-pipe tunnel - Health, Labor and Welfare
oo Water conduit pipes (inCluding s - Occurrence of disaster to Day 3: 3L/man days
y = i pipes dedicated to industrial Uz wuua -Day 4 to Day 15:  20L/man days
v Conduit water Water conduit tunnels * — - Day 16 to Day 27:  50L/man days
- Submarine water supply pipes - Day 28 to Day 30: 100L/man days
pipes 100




@Measures for Issues Stockpiling (

Food, Water, Daily Necessities, and Fuel.ﬁ%iﬂlﬂﬁﬁé%%ﬁ%

Securing tap water 2/2

J

onceptual drawing of emergency water supply at } [ Efforts taken to prepare for damages to water supply
icinal level utilities
I Seismic relevance ratio of the main pipelines
PrefeLureroad no. ©O ’ [ J Water supply base (distribution pond —— = 1
‘ ~ etc.) . Seismic_relevance ratio
OO Reservoir ®  Shelter etc. (Water supply destination) City Name T ony
Hospital etc. (water supply destination) ( & )

( Q J Naha city 24.5
D:sector Okinawa City 2 9 . 9

Transport rejutes Urasoe City 16.8
Ginowan city 48.1

Nago City 18.2

Itoman City 6.4

Tomi ku cit
@ Esector Omlguse ey 10.3 Stockpiling of equipment in preparation for
- o
47 Bsector __— = Uruma City 18.0 disasters (Enterprise bureau)
G sect = - | Nanjo Cit

sector L . ! : _ anjo City 1 09
i - Source: 2017 Outline of water

supply in Okinawa Prefecture

_ e Vo,
Emergency water supply by vVgter

[ Future challenges etc. ]
trucks (Nobeoka City Website )=

O Considering the guidelines of the Ministry of Health, Labor and Welfare on post-disaster emergency water supply, it is possible to supply
water for about a month using the water obtained from regulating reservoirs, each household tank and by emergency recovery of a part of
water purification plants.

O Meanwhile, securing means of water transport from adjusting reservoirs, distributing reservoirs and water supply bases to evacuation
centers is an issue.

- Shortage of water trucks in the prefecture. (1 water truck (1.8 t), 22 water supply tanks (1.0 t or more))
- Promotion of earthquake-proofing of the main pipelines by the municipalities (water works) (Presently 18.1%)
O To secure water supply after the initial response phase (within one month of disaster) and full-scale recovery of the water supply system,
external support for water supply, recovery of water supply system, etc. is necessary.
O Planned renewal and earthquake-proofing of aging water supply facilities intended at minimization of earthquake damage and speedy
recovery, as well as promotion of stockpiling etc. of recovery support equipment in preparation for a disaster
O Formulation of emergency water supply plans (installation of water supply bases, water distribution and transportation methods etc.) by ¢ggh
water supply utility.




@Measures for Issues Signing of Comprehensive Agreement
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[Objectives] The objective of this agreement is to contribute to the prevention of escalation of damage and speedy recovery of the affected

facilities, with respect to the damage caused to public works facilities managed or being constructed by the Development and Construction
Department or Department of Civil Engineering and Construction of the Okinawa General Bureau, and othq;a\pltgr}_(_sﬁllg@ngmeofmgbmw
support of Party A and Party B, or the heads of offices under the jurisdiction of Party A and Party B.

General Bureau

Party B: Governor of Okinawa

[Details]

O Based on the lessons learnt from the Great East Japan Earthquake and the Kumamoto
earthquake, entering into a disaster agreement in preparation for a large-scale disaster has
gained momentum.

O Okinawa being an island prefecture, in the event of large-scale earthquake and tsunami
disasters, a certain amount of time is required before help reaches from other prefectures.
Therefore, it is mandatory to carry out emergency recovery such as obstacle elimination from
roads, by effective utilization of the limited human resources and construction equipment of the
building contractors within the island.

[Issues]

O Wihile there are various requests from the center and prefectures, there are cases where due
to duplicate requests, there is confusion in the actions taken based on an agreement.

[Measures]

O To prevent duplication of cooperation requests, request routes are organized and clarified.

O In the last fiscal year, plan and timeline for obstacle elimination from roads have already been
formulated. Recently, a handing over ceremony of a comprehensive agreement between the
Okinawa prefecture and Okinawa Construction Industry Association (357 member companies)
was held (February 15, 2018). It has become possible to take speedy measures due to the
conclusion of the agreement.

Center: Deputy Director-General of Okinawa General Bureau

Left: Chairman of Okinawa Construction Industry Association Right:
Head of Department of Civil Engineering and Construction, Okinawa

Okinawa General secretariat (Head

PreViOUS Okinawa General secretariat (Head
office)

office)

Okinawa General
secretariat (Office)

Okinawa prefecture
construction

Okinawa prefecture

[\

Duplicate requests

Current

Okinawa prefecture
construction association

(Central Government office) association . Okinawa
Okinawa General prefecture
i T (Government
Okinawa prefecture secretariat (Offlce) office)

Okinawa prefecture
(Office)

(Office)

Wa
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@Measures for Issues Cooperation System Among Isolated Islang,

s N e
1Y ‘. g 2nd Related Oraanizatior - W%H#ﬁ%{ﬁ:ﬁl:l%?ﬂ%

[Isolated Island Municipalities]
+ Strengthening of evacuation measures by maintenance of tsunami evacuation tower, designation of shelter buildings, etc.
» Considering improvement in the seismic performance of wharfs that support ferries or RORO ships that don’t require cargo handling equipment
» Formulating specific action plans to prepare for a prompt emergency recovery by entering into a disaster support agreement with building
contractors within the island or an area, and relevant national and prefectural organizations.
[Cooperation among Relevant Organizations through Practical Training etc.]
* Implementing ongoing initiatives to further strengthen the communication among related organizations through training, assuming the worst
situation
* Regularly held evacuation drills and disaster prevention education etc. at elementary, middle and high schools

Image Earthquake and Tsunami
evacuation drill

Image Yonaha district disaster prevention center
(Tsunami evacua

-[Cooperation
System

-~ Image Government’s role-playing simulation
73 ——— : ..f o S exercise -
2016 General disaster prevention drill of Okinawa . . .
e tecture Image Disaster prevention educatiod 03
(Source) Okinawa Prefecture Website session
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TECH-FORCE (Technical Emergen.
Control Force)

104



TR

PR R

BTEC-FORCE West Japan Heavy Rains, Dispatched to Shikoku o shimn

RE2aXENEIRKIE K Support to the local municipalities for quick

recovery for disaster areas
=
Investigating the damage and submitting reports
= Recovery activities are carried out by using equipment
Technical Eme rgency Control FORCE which are used for disaster countermeasures




BTEC-FORCE West Japan Heavy Rains, Dispatched to Shikoku £ mawsmng
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July 2018 Heavy rains, Technical Emergency Control Force
TEC-F

Shikoku Regional Development Bureau

,_ __ ;E ; =] L . g Advance team 2 members July 13 to 19

Source: Geographical Information

Authority of Japan
[
{r\m
.‘.
:
+=_JDisaster situation survey team 4 members 5 i
—— July 13 to 14 -
2 : : : .
Nomura area, Seiyo City, Ehime I _'m
~—7— Prefecture K1 et
et Disaster situation survey team 4 s R 71
members July 15 to 17 LA A e T N I
\; = b Lok s __.ri-\._ | L ﬁg-
f : . . e N 2 T e
Fi*, |Akahama area, Seiyo City, Ehime Prefecture Lt Bl eUE m""’"*_m
- |Disaster situation survey team 4 members July 18 to 19 ?— W *r-':I Takamatsu City
57 4 i Ll
A et R ea W
o s
& : N
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STEC-FORCE West Japan Heavy Rains, Dispatched to Shikoku & wawawsm_

July 2018 Heavy rains, Technical Emergency Control Force (TEC-FORCE) Activities

Status from July 12 - 19, Place: Seiyo City, Ozu City in Ehime Prefecture

July 18 Seiyo City _ A . iyo City

i f = s

Measurement and survey of the extent of road damage
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July 2018 Heavy rains, Technical Emergency Control Force (TEC-FORCE) Activities
Status from July 12 - 19, Place: Seiyo City, Ozu City in Ehime Prefecture

July 15 Seiyo City T 15 Seiyo City

£y

A, s ) x LN S o
"3 _ E S R )L ‘A AL
)= < i T LN TR -

Survey of roads that are closed to traffic due to slope failures Survey of slope failures due to heavy rain

" July 15 Seiyo City

e =g

~ i - e e N

Survey of slopes under a retaining wall collapsed due to | Survey of roads in which large cracks have appeared due to
heavv rain heavv rain
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July 2018 Heavy rains, Technical Emergency Control Force (TEC-FORCE) Activities
Status from July 12 - 19, Place: Seiyo City, Ozu City in Ehime Prefecture

July 18 Seiyo City Hall

o0

opment Bureau

Summarized disaster situation survey report on roads investigated so far
Handed over jointly to Seiyo City Mayor and Chubu Regional
Development Bureau TEC-FORCE

4 A
y. .
i *
A
-

—

Disaster situation survey report was handed over to the Shikoku Regional
Development Bureau, and field survey activities were completed 109




B TEC-FORCE West Japan Heavy Rains, Dispatched to Shikoku 5; SThid g & 2 22 2

July 2018 Heavy rains Debriefing session on Technical Emergency Control Force

TEC-FORCE) activities

O The Okinawa General Bureau TEC-FORCE dispatched to the Shikoku region to support the disaster recovery following the

torrential rains in July 2018 returned safely on July 20 (Fri).
O A debriefing session was held on July 26 (Thu) on the activities of TEC-FORCE members in which the disaster situation in Ozu

City and Seiyo City in Ehime Prefecture and the activity status etc. were reported.

B Debriefing Session on Activities

WWIOT S JME TEC -FORCE R s
-n&%;}'gum? WA UL T
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Thank you for your kind attention.
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