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Japan 1
Rivers in Japan are very steep
Japan, Many rivers in Japan are very steep with a
A country of mountains short distance from the source to sea, resulting

in rapid flow.
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Rapid water level increase of river in Japan

Difference of runoff

Japanese rivers have a large difference of runoff
between maximum and minimum flow rates.

Case of Tama River

During Typhoon 9t in 2007)

Kiso river
Tone river

Yodo river

Thames
river
Danube
river
Mississippi
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* Numbers are the ratio between minimum and maximum flow rates.
*Data for Japanese rivers are taken from annual flow tables (H6 - H15) and river guidebooks. Data for
overseas rivers are taken from a1995 water resources white paper. 5

Flood hazardous area caused by high water around three big bays

| State of a below-sea-level-area |

* Values shown in each area and population are for the zone where
the tide level is lower than the mean high water spring

Tokyo Bay (Yokohama to Chiba)

Area: 116 km?
Population: 1.76 million

Zones around 3 big
bays (in total)
Area: 577 km?
Population: 4.04 million

Ise Bay (Kawagoe to Tokai)

Area: 336 km?
Population: 0.90 million

Osaka Bay (Ashiya to Osaka)

Area: 124 km?
Population: 1.38 million

Vulnerability of the country to water hazards

7
1’\\

* The water surface areas of rivers, lakes and marshes are not included.
* The data was prepared based on the national land numerical information.
Cubic mesh (1km x 1km) sea level information of lower than the tide level is

displayed.

M :T.P.is =0 morless
:Mean high water spring or less
M :Highest high water level (HHWL) or less

Areas and populations are summed up based on the cubic mesh.

The MLIT prepared this data based on the GSI Map.
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Rainfall of Japan and the World

Annual rainfall of Japan is approximately twice as much as the world average, 800mm.
Its volume per person of Japan is a third of the world average because of population

and area.
Volume of the precipitation of Japan is concentrated in Plum Rain and Typhoon season

Rainfall Population and annual precipitation of Metropolitan Cities

.
Annual Precipitation (mm) Vo\u;ne of annual precipitation per person 12.47 mil 0.74 mil
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Source : Water resource in Japan , 2009 MLIT
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Floods caused by Typhoon Kathleen (1947) killed more than 1,100 people and
submerged over 300,000 houses in the Kanto region.

Typhoon Kathleen, which struck the Kanto region in September 1947, caused dikes of Tonegawa River to collapse, and floods reached as
far as Tokyo. It was a major disaster that claimed a toll of over 1,100 lives in 6 prefectures (Tokyo, Chiba, Saitama, Gunma, Ibaraki, and
Tochigi) in the Kanto region. Areas inundated by Typhoon Kathleen (September 1947)

N

Damage caused by Typhoon Kathleen (September 1947)

/ J . 5 .. Wy ‘F( Sep.l7
Collapse of dikes of Tonegawa River in i A O\ 3
the Tonegawa River system [134.5¢]

Flood water depth ] ~<—Sep.19
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" Katsushika City in Tokyo "

Storm surge caused by the Isewan Typhoon (Typhoon Vera) in 1959 left 5,098
persons dead or missing, 38,921 injured, and some 1.2 million houses

dam aged " * Excluding figures for the Kyushu region
- In addition to floods caused by tidal waves and the overflowing of rivers, drifting wood attacked houses, increasing the toll of casualties.

- Until the dikes that had given way were repaired, the sea-level zone continued to be covered with water for more than 120 days, making
the damage even more serious.
Source: Jidai ni Hikitsugu ano Kyokun Isewan Taifu (Handing down the Lessons Learned from the Ise Bay

Typhoon to the Next Generation) compiled by the Executive Committee of the 30-year Ise Bay Typhoon Project

Search and rescue efforts using boats (Yoro Town, Gifu Prefecture) |

Areas inundated by the Isewan Typhoon




River Length Under Management of National and Local Governments

Of the drainage systems that are particularly important for land conservation or the national economy
(Class Arivers), highly important sections (about 7% of the total river length) are directly managed by the
national government.

Class A river (Direct management by
Ministry)

. Class A river (Designated
<— Mainly managed by section)

Class B river
prefecture or

Provisionally

ordinance-, _.——-—.—. _ o classified river
_ desigriated city TSI Nonlassied
(Designated, section) N
. .\_
_ o~ ( \
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7 national m“”'C'paMX o
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N ?la\l_llelr)nmen ordinance-designated city " boundary
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. river river classified river
Provisionally classified rivers Class A rivers
(managed by municipalities) managed by national
20'3037 km government)
14% = : 10,587 km
= 7%
. Total of

1 144,133km

B "‘_'--_:

35,838 km 77,371 km

25% 54%
Class B rivers (managed by Class A rivers (managed by 12
prefectures) prefectures) (As of April 30, 2009)
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Significant Decrease in Number of Casualties in Japan Due to Implementation
of Continuous Flood Control Measures after Large-scale Water Disasters,
Aimed at Preventing Recurrence of Disasters
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Post-Disaster Restoration Schemes that connects recovery and mitigation

The post-disaster restoration schemes in Japan has positively contributed to
preventing repeat disasters and to the steady improvement of the flood safety
level.

Damage to levees
and other protection
facilities

Restoration work by
local governments

Post-disaster restoration
schemes (support by the
central government)

Coverage
Various public infrastructure facilities (flood control, sabo, landslide prevention, road, port, sewage, park)

High rate of budget sharing by the central government
2/3 (plus additional assistance to financial situation of local governments)

Rapid budget appropriations
Budget allocation before the next year's budget compilation (usually provided under
supplemental budget)

Prevention of repeated disasters
Additional funding for the improvement of the damaged facilities (1/2 by the central government) when a post-
disaster restoration project alone is incapable of preventing repeat disasters 1 5




Characteristics of Flood Control Measures in Japan

Focus on the preventive stage

Holistic approach from preventive stage to emergency response and
recovery

A basin- based comprehensive flood management plan, according to
the characteristics of the basin

Combination of "hard (structural)" and "soft (non-structural"
measures

Connection of Prevention
phases Mitigation
Hard
Recovery Preparedness
Soft

RS @

Response
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Comprehensive flood control measures

i ® River channel improvement
— 1)Rlver — @ Construction of dams, retarding basins and
Improvement discharge channels etc.

@ Maintaining urbanization control areas
— @ Conservation of fields
2)Measures in river | | e Constructing reservoirs
basins @ Constructing rainwater tanks
® Constructing permeable pavements and
seepage pits

® Establishing the evacuation warning
3)Measures to | systems

alleviate damage | | ® Maintaining Flood Fighting systems
® Promoting awareness of local residents

Q
10O

Comprehensive Flood Control Measures in a River Basin

[ _dqConstruction of dams

I :
£ 4
&\ [ Facilties for rainwater
storage and infiltration|___

River measures

River basin measures
Damage alleviation measures




- Comprehensive flood control measures

River channel improvement

; ® River channel improvement
— 1)Rlver — @ Construction of dams, retarding basins and
Improvement discharge channels etc.

@ Maintaining urbanization control areas
— ® Conservation of fields
2)Measures in river | | e Constructing reservoirs
basins ® Constructing rainwater tanks
® Constructing permeable pavements and
seepage pits
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@ Establishing the evacuation warning
3)Measures to | systems

a"e\”ate damage o Maintaining Flood Flghtlng systems
® Promoting awareness of local residents
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Improvement of dikes

Construction & Operation Improvement of Dams

Integrated operation of existing dams

Optimum capacity re-division of related
dams based on present situations of dam
operation, precipitation and flow
characteristic of each river basin
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iy Necessaly cened BY  FEHUTNE L1 BRITA
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Constructlon of retardlng basins

Condition of control flood
in 2006, Aug

Arakawa River First Retarding Basin

@Iocation : Saitama City & Toda City, Saitama Pref.
(28.8 - 37.2km from estuary of Arakawa river)
@O0peration Start : Year 2003
@Area of Reservoir : 580 ha
@Total Capacity for Flood Control 39 mil. m3
@®Valid Capacity :10.6 mil. m®
@Control volume : 850m3/sec

River Improvement (Construction of Retarding Basin, Discharge Channel, etc.)

Multi-purpose retarding basin of Tsurumi River

Retarding basin Tsurumi River
Nissan Stadium
o

Levee Deversoir| Levee S, Photograph:

2002

Tsurumi *
River

Toriyama
River

Construction of discharge channel
(Outer metropolitan area underground discharge tunnel)

[Purpose]
In order to alleviate flood damage to the Naka River basin, which frequently suffers such damage due to its flat terrain

and rapid urbanization, the external canal takes in floods of Naka River, Kuramatsu River, OootoshifuruTonegawa River,
and other rivers and discharges them into Edogawa River.

OootoshifuruTonegaa ':' R Kuramatsu River Former
River & _ % 100m°/s 25mls Showa Town

85m3/s




Outer Metropolitan Area Underground Discharge Tunnel
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High-standard Embankments (a.k.a. Super Embankments)

Y

Super embankments have mounding in more extensive urban areas than existing embankments. The advantages of
super embankments are:

no collapse at floods,
no collapse against inundation, and
earthquake-resistant.

River bank land development is strictly restricted pursuant to the River Law. However, the whole slopes at the back of
super embankments are designated as the special areas, for which land development is deregulated.

veh e

High standard embankments . -

Scheme of city development along the super embankment

«

Embankment height Designated special area: 30h (About 30 times the embankment height) 4

River bank area ——

- Comprehensive flood control measures

: ® River channel improvement
— 1)Rlver — @ Construction of dams, retarding basins and
Improvement discharge channels etc.

@ Maintaining urbanization control areas
— ® Conservation of fields
2)Measures in river | | e Constructing reservoirs
basins ® Constructing rainwater tanks
® Constructing permeable pavements and
seepage pits

® Establishing the evacuation warning
3)Measures to | systems

alleviate damage |  ® Maintaining Flood Fighting systems
® Promoting awareness of local residents

LaYal
oU

The background for the introduction of “Basin Measures”

During the period when population rapidly increased, plateaus and hilly areas
near lar ities wer vel rapidly on a lar le.

|| Development of plateaus and hilly areas: Tsurumi River (Tokyo and Kanagawa Pref.) ||

With the demand for housing areas increasing, plateaus and hilly areas in the suburbs of large cities were
developed on a large scale, which led to the worsening of the original functions of river basins to retain water
and control floods.

1997
Urbanization rate 84.3%

1958 e
Urbanization rate: 10% v
L |
I Natural
S area
. 1975 Urban area

Urbanization rate: 60%

31




' The background for the introduction of “Basin Measures” Construction of flood control pond

W After Development
Since the surface has been covered by
concrete or asphalt, and forests and
e / paddy fields have disappeared, the
O 0, water flow to the downstream has

increased: without river projects, the
risk of flood damage in low grounds will
increase.

Kirigaoka reservoirs
(Tsurumi river)

M Before Development

Most of rainwater is infiltrated into
the ground or reserved in paddy
fields: the flow into the
downstream is controlled.

32

Constructing permeable pavements Installation of Infiltration facilities
Seepage pits* Seepage trench

permeable pavement permeable tile pavement

o WLRR L S

34 Ei‘x&ﬁr L F i : 35




Comprehensive flood control measures

1)River ® River channel improvement

— . — @ Construction of dams, retarding basins and
Improvement discharge channels etc.

@ Maintaining urbanization control areas

® Conservation of fields

| ® Constructing reservoirs

@ Constructing rainwater tanks

@ Constructing permeable pavements and
seepage pits

2)Measures in river
basins

@ Establishing the evacuation warning
|| systems
® Maintaining Flood Fighting systems
® Promoting awareness of local residents

3)Measures to
alleviate damage

36

Considerations in Land Use Plans

Technical standards for expansion of urban areas which are set forth in the City

Planning Act

* Urbanization promotion area

<Case where areas with high risk of inundation are designated as

Any areas specified as urbanization promotion areas which are to be urbanized preferentially and systematically
within ten years or so will not include, in principle, any areas where disasters may occur due to overflow stream,
flood, tsunami, tidal wave, etc. (Excerpt of a Cabinet Order concerning Article 3 of the City Planning Act)

urbanization-restricted areas, and thus limited for use as building land>

Map of areas expected to be
vulnerable to inundation

Urbanization
areas

Urbanization-
restricted areas

Inundation of 2 m or
more in depth

Expected depth of flood
Less than 50 cm

50 cm —less than 1 m
Im-lessthan2m
2m-—lessthan5m

5 m or more

* Flood control basins in
urbanization-restricted areas, and
farm land and green spaces, etc.
which can temporarily reserve and
infiltrate rainwater are considered
to be effective to reduce the risk
of floods in urbanization areas, so
that it is effective to maintain such
lands as, for example, farm Iand37

Considerations in Land Use Plans

Article 39 of the Building Standards Act, "System of Disaster Hazard Areas" (Nagoya City)

* Nagoya City has, based on the lessons from Isewan Typhoon in 1959, enacted ordinances in accordance with the Building Standards
Act and designated disaster hazard areas.

* The city designated 4 types of coastal disaster-prevention areas as the disaster hazard areas, laying down the restrictions concerning
the heights of the first floor of buildings, the use of architectural buildings, etc., and the structures.

Summary table of coastal disaster-prevention areas in Nagoya city

Map of coastal disaster-prevention areas in Nagoya

St s, To N: Sth. Height of
[: 1 l' 1 phagoya K‘anayama Sta; Description of area floofrI on 1st| Restrictions on structure Graphics
b . loor

‘Any wooden structures will be prohibited

In the areas which are within 50 m from the
Areas on the sea side coastal line or river bank and specified by the
from tide barriers. N/P (+) | mayor, construction of any structural buildings
Chiefly coastal 4m  |with residential rooms, hospitals, welfare facilities
reclaimed industrial | or higher |for children, etc. will be prohibited. (Structural
area. buildings other than wooden ones, where the floor
height of residential spaces, etc. is NIP (+) 5.5m
or higher may be constructed.)

Any residential spaces will be placed on the
second or higher floor.
The restriction may be relaxed if any of the

|Areas already

included. The land as
a whole is being used
(for similar purposes.

2: A structural building with 2 or more stories will
be built on the same premises.

3: An evacuation room and faciliies will be
installed, if the total floor area is 100 m? or less.

o |urbanized before

5; Isewan Typhoon, and| “ fo\lcr\:vm"g thrﬁe c:ndlftlnr\s is satisfied el

S |those urbanized after 1: The fioor height of one or more residential

< lihe typhoon are 1mor spaces on the 1st floor will be N/P (+) 3.5m or
o P higher higher.

]

3

) = Areas already

- F A 8 |urbanized at the time I
g of Isewan Typhoon, N/P (+) R
<2 |and located inland. 1mor — T
& [Thus they do not higher
g require strict
regulations
Any residential spaces will be placed on the "
o second or higher floor.
% The restriction may be relaxed if any of the
wh X § S |Urbanization- N/P (+) | following two conditions is satisfied:
ere schools, hospitals, meeting grounds, public offices, welfare s . Tmor |1 The floor height of one or more residential
facilities for children, and other public architectures located in areas of & [restricted areas higher | spaces on the Lst floor will be N/P (+) 3.5 m or
Categories 2 — 4 are concerned, one or more residential spaces will be 2 higher.
placed on the architecture with the floor height of the first floor of N+P(+) 2 3 2: A structural building with 2 or more stories will 38

m or higher, and with the height of N-P (+) 3.5 m or higher. be built on the same premises.

Provision of river information

municipal supervisors, and other state departments.

Routinely measured river information* is provided in real-time (24hours a day, 365 days a year) to river managers,

*Includes various data from radar, rainfall measurement stations, river water level meter stations, dams

hazards

The Ministry of Land, Infrastructure, Transport and Tourism provides river information in real time, 24hours a day,
365 days a year throughout Japan to help protect lives and property from rainfall-induced river and land-based

Nationwide data on radar-measured rainfall,
river water level/flow rate, ground-level rainfall, |.

dam influx/discharge etc. is measured and sent |2 to-use form and transmitted

Data is collected, processed and edited into an easy-

Sent to river managers,
municipalities, state depts.
etc. via Internet and cell

by telemetry

Collection
Data is acquired from
17,300 stations
nationwide every 10

Processing
Editing

Collected data is
processed and edited
nto easily
understood tables,
: graphs, maps,
diagrams etc.

Transmission
I minutes. Data is provided to
each user in an easy:
to-use form
depending on their
needs.
(information by
time/location
provided as needed)

phone




Flood-fighting (Suibo) Activities
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Flood in Thailand in 2011

Source: Ministry of Land, Infrastructure, Transport and Tourism, Japan 42

Tone River Chao Phraya
Basin Area 16,480km? 159,000km?
Length 322km 1,100km
Gradient 1/500 ~ 3,000 1/4,000 ~ 5,000 i
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History of flood control in Tone River basin

Watarase River

Up to 15" Century, Tone River crossed the Kanto
Plain from north to south and flew into Tokyo Bay

@ Tone River

[ From 1594 to 1654, Tone River was connected by ]

eastward channel to Pacific Ocean

0

- After the flood in 1910, flood control measures in
upper and middle reaches has changed from mERAN
“flood control allowing inundation” to “sequential
levee confinement method”

- After this change, the maximum discharge in the @i (R

Tone River Channel has increased, which xR
became the main challenge of flood control in
Tone River Basin

44

History of flood control in Ara River basin
Up to the beginning of 19t century, upstream area of Tokyo was taken
as retarding basin to protect Tokyo

| Geomorphological map in 1880 [ o

Retarding

Constriction

Mountain, hillock
Plateau

point to protect
central Tokyo

i ~ Natural levee

Mound on old river tragk
Alluvial fan
Raised bed river
Sand dune
[ Retarding basin 4%

Japanese metropolitan area has developed with flood defense
woks

Urbanization progressed due to the improvement of the
safety level by the excavation of Ara River Floodway

1882

37yeas

1919

1954

Wr‘s

| Former retarding basin area
''(_has also been urbanized
I s .

o

1911
Excavation of Ara River Floodway
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Effect of Flood Management in Japan

Number of Fatalities by Floods,
GDP and Budget for Flood Management (2000 price)

Number of Fatalities = Flood Management Cost (2000 price)

GDP (2000 price]
(people) { price) Flood Management Cost (2000 price)

> ~#—Number of Fatalities
5 od (hundred of million yen)
‘é é 5"2 ° 5 o GDP(2000 price) <billion yen>
S T o oS 6 L% ] a) 2 g °
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Water-related Disasters Statistics in Japan Number of fatalities exclude those who dead by tsunam|48

*GDP : 1980-2011(2000 price), 1946-1979(1990 price:

Increasing Frequency and Impacts of Water Disasters

Number of disasters
250
—o—Flood —#—Storm h
200 1- =< Drought —=Tsunami |
~li-Mass movement wet Mass movement dry A
150 + Extreme temperature ~®—Epidemic
Volcano Wildfire
100 + Earthquake (seismic activity) LR S LAL
A
50
1w, . 4 Ny aoanadiad! T
0 [ e — sk iy !~ Rt
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

ber of fatalities by floods (2001-2010)

M Low income

= High income

B Lower middle income

Upper middle income

flood are from low or
middle income countries.

Source: EM-DAT: The OFDA/CRED International Disaster Database (As of Se|

70% of fatalities caused by

lower

Concept of ‘Sustainable Development with Water and Disaster’

Climate Change
Population Growth I:> Floods
Rapid Urbanization Droughts

. =

4 \

g

( Food I---' Energy

.

\ To6 Much Water
" = Too Little Wifter
\‘ *y

*

Water \
Resilience - Supply -
N\

Water, Food and Energy are keys for Sustainable Development.
Water-related Disaster Risks should be reduced in order to ensure sustainable developmgb

3 Directions for Effective Disaster Management

1. Disaster management into sustainable development
Sustainable development cannot be achieved without appropriate disaster
management. It is necessary to assimilate disaster management into
development policy-making process.

2. Disaster management at all the phases

Disaster risk reduction should be implemented before a disaster strikes,
and then emergency response and quick recovery should be introduced
once a disaster occurs. Disaster management is effective when measures
are well organized, prepared and implemented in the phase of prevention,
preparedness, emergency response, recovery and reconstruction.

3. Disaster management tailored to local conditions

The best combination of structural and non-structural measures including
capacity building can be provided as a solution for disaster management
by taking account of their applicability to local conditions.
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Basic Policy
for Water and Disaster Management
and Hydroinformatics
(ICT for River Management)
In Japan

Basin-based managers of rivers and water resources in Japan

Water and Disaster Management Bureau,
Ministry of Land, Infrastructure, Transport and Tourism

December 2012

About 7% of the total river length are directly managed by the national government (MLIT).

{

Ratio of MLIT direct management
<+~ Prefecture or

large ity _ ____ — Length
-7 \'\'\_\ Others : about 93 %
N
pa o {( \/ National Government: about 7 %
. ® municipality e .
A gOVemm‘?“ntPrefecture orlargecity  * - Population
AN (MLIT) 9 y -7 About 47 million
Class A Class B Other people (41%)
river systems river systems  river systems
Other rivers (municipalities) . Assets
20,337 km B Class A rivers
< LD
. 10,587 km
TO tal f 7% Leaend

National Government

{ »
\ 144,133km

- Others
% Population and properties in expected inundation area are
calculated from results of current river situation survey No.9 and
No.8

3Length of river s taken from river management statistics by water

35,838 km 77,371 km policy office of River Department (as of 30 th of April 2009)

25% 54% il
Class B rivers (prefectures) Class A rivers (prefectures) (As of April 30, 2009) 1

Forecasting Flooding by Large Rivers

Issuing Flood Forecasts (example for Tone River)

With regard to waterways running through two or more prefecture districts, the Minister of Land,
Infrastructure and Transport must indicate the water level or flow rate after flooding, or the areas to be
inundated after overflow and the depth, and must notify the situation to the local governors as well as to
the general public with the cooperation of news media as necessary. (Article 10 (2) of Flood Control
Act)

4 )
Before FIoodlng of Tone Basin by Typhoon Kathleen
— 19 Levee Breach at Higashi-mura
Flood forecasting based only on river W2 Breach po
water level and flow rate. - = (breached 12:25 a.m. on 16th)
“\ . Al
o e : & e - 16th
After revision NS = "
In addition to conventional flood war: — 17th
forecasting data, also forecast the areas .
to be inundated after overflow and the ) o TR
depth so that residents can be evacuated 3 Lo ) e
properly. N 18th
Notation 18 ) L
*The waterways and districts are selected for forecasts 19th
of inundation levels considering the population and mm: Depth less than 50cm WAL o A
assets inside the area and the time flood waters are = Depth 50 cm to 2m Vs ]
expected to reach the area. EE: Depth 2m or more 5
9 e S RW 20th

In floods, actual and forecast rainfall, water levels and other data are used to calculate
inundation in real time, and the areas and depth of flooding are forecast based on the results.

Flood forecasting steps (gmde”nes) Reference figure for flooqing forecast announcement: ‘
(1) Collect and exchange data Progression of flooding (P
. - BAA TAFTES AnEN
(2) Forecast flooding
f s Y il PR
(3) Forecast flood levels , g 3 _ e
FIoodlng analysis system (upstream Tone River) Sy %5 s —
it | BFC T8 | B __I:E&iﬂt]
e - = & L
e | Breach point: Tone River
—n right bank, 136km
e | Date, time of breach
e
ez |
T
ps 1114
BB Trw e
W W T —
B,
et il
AL ]
e .
| Date, time, expected scope
Notation
i = o : Depth less than 50cm
I%;I"E. 3 h : Depth 50cm to 1m
o W W AR s e F— T, : Depth 1m to 2m
I : Depth 2m to 5m
(4) Write up announcementl I : Depth 5m or more
: Breach point
(5) Issue forecast ) g : Flooding scope ‘I 3




Improvement of Technical Terms for Disaster Management of Floods, etc.

Establishment of Thresholds for Evacuation Orders

To provide understandable disaster information aiming to lead appropriate judgment and actions by
receivers, following improvements are conducted:

+ Setting-up of water levels: To set-up risk level of water levels considering extent of

> To unify the color over the country to recognize the risk level

Action rpquirpd hy local

Risk Rivers designated for flood
Level Water level forecasting governments and
Rivers to be known water levels Inhabitants
Occurrence of Information of occurrence of I » | Rescue of inhabitants
inundation inundation in O ORiver 4 who out Sllpped for
— A tion
Critical water — - Z acu;’:\tfa -
nformation of dangers o N ompletion o
; level c_)f inundation in O ORiver I 4 P tion b
inundation g\;]acgj_a 1on'dy
Warning water Information of warning of Inhabitants X
level to start inundation in OORver | =, | Issuance of advice for
ol . ne re warning water conducting evacuation
E:’? eVaCuathn Ilev:llstg ;T:rltv!\l;a:fl‘:tior?(;r]rei: tarll-ltiici;\atedgto ?::ch g
= 2 . up to the Critical Water Level of inundation. . .
S Pre-cautious Issuance of information
~ Pre-cautios water level of I\ i
water level of inundation in OORiver =~ | for preparation of
1 inundation evacuation
ey g o o g £ —
ood fighting corp. (__ Jaming for food ighting__ 4 ! 'j——? Stand-by of flood fighting
corp.

In order to promote smooth evacuation actions, thresholds of water levels for
evacuation orders have been established. Categorization of water levels based on
risk levels have been implemented, as well.

Water Level and Risk Level
level

Houses

Flood is cautionary
Flood fighters in action

h 4

| Flood fighters stand by

Flood Channel
Low Flow

Channel

Raising Public Awareness by Disseminating “Easy to Understand”

Preparation and dissemination of flood hazard maps

T | Listof
evacuation
shelters

i NI S0 | EV AR T SRR s T
BRI DR ERL DT,

O T L S, HLE T L T L
B ARLIB kST, T OB B i S T L P T e
TR BT O TARLT (5
wn cosmsoErsn T ms
[t T

understand”
flood depth
indication

. SR y ,_,« E= - l ¢ MY 05—~ \TEE)
1 NN &

Hazard Map - Sanjo City Torrential Rain Disaster Handbook -

Based on the article 15 of the flood-fighting act, municipalities prepare and
disseminate flood hazard maps to residents on the basis of flood inundation area
maps.
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Measures to avoid breakdowns of pivotal functions

Establishment of Water disaster forecasting center in
Reaional Development Bureau

(Tone River etc.)

@ Wide-area
flooding in the
T

ol
metropolitan area

| ® Riverside flooding in

R

@Wide-area flooding in the Tokyo
metropolitan area

B 2.0m~5.0m
1.0m~2.0m

@ Wide-area flooding in the Tokyo
metropolitan area (right bank)

‘ ®Riverside flooding in Koga/Bando ‘

1.0m~2.0m
0.5m~1.0m

@Reservoir-style flooding in Koga/Bando
(left bank)

Prepared based on the documents prepared
by the 5th Expert Panel on Large-scale
Disaster Countermeasures of the Cabinet
Office

8

Background of the establishment

@Recently, there have been increasing number of heavy rain and localized intensive
downpour which exceed existing records of observation. Therefore, faster and more
appropriate response by river managers and local public organizations etc. is needed.

@It is necessary to analyze and evaluate water disaster risks and reflect the results to structural
and non-structural measures appropriately in order to achieve “0 victim” while the Climate
change increases risk of disaster.

Establish water disaster forecasting centers in eight Regional
Development Bureaus in April 2009 and in Hokkaido Regional
Development Bureau in October 2010.

[ (@ Carry out and improve monitoring and forecast of water disaster ]

of water disaster and information on water level

@Collect and provide information related to monitoring, forecast, warning ’

[@Analyze and evaluate impacts of the climate change on water disaster

| —

[ @Support flood-control managers and river managers of prefectures ]

dlsaster

Olt is necessary to establlsh systems to gather analyze and share various kinds of

Sharing various kinds of information through a large screen

BHE: BiXELERBAERRD

Chronological changes in
ater levels and flow rates

in*u-ﬁaﬁgﬂﬁbﬁt:ﬁmﬁ

ol w“__

;}\

Water levels

—ATREAY AR

e =
BTN i) e 1 RO ----.-ﬂ:

Collect and Provide Information &2 T

~ @Collect river information such as water level and rainfall (and these forecasts), amount of discharged
water from dams, camera images, warning (flood forecast, reaching water level) damages etc. in unified
manner when disaster occur, and provide information to national branch offices, local public
organizations, disaster control agencies and local residents.

@In order to use these information appropriately in an emergency, carry out promotion of disaster
control, maintenance of devices, improvement of information in non-emergency case.

Send emergency
alarm mail

Regional
Development Bureau
water disaster
forecast center

Collect, process and
provide information
in unified manner

Send information to emergency
warning device

Pro;lide inforr;\ation to Ground Digital broadcasting
(NHK40 Station and commercial broadcasting) 11

5 Water level and
--------------------------- ﬂood discharﬂe T




Observation of rainfall and water level by telemeter @

CCTV Network service

B Number of observatory stations to send information by telemeter system

(February 2012)

Jurisdiction Rainfall Water level
Water and Disaster
Management Bureau, MLIT 2,401 2,263
Prefectures 4722 4175
Japan Meteorological Agency 1,291 0
Total 8,414 6,438

12

Enabling real-time access to CCTV
images instantly at the ministry,
regional development bureaus and
related offices

Use CCTV images to plan for

disaster countermeasures

Example of video image
(Yodo river in Osaka in 14th of August 2007)

March 2011

Landslide
prevention

Others

Hokkaido

Tohoku

Kanto

Hokuriku

Chubu

Kinki

Chugoku

Shikoku

Kyushu

Okinawa

Total

(¥ count only direct management
March 2011 Researched by Electricity and communication office)
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Rainfall Observation in the Past

* 26 units of C-band radars monitor across Japan as well as the conventional ground rain
gauge, for monitoring the rainfall in a wide-area.
+ Although effective for observing frontal heavy rain in a wide-area, detecting sudden

intense rainfall in details may be difficult.

Radar rain gauge system
(located at 26 radar observation stations in Japan)

Quantitative display of :240km
(120km radius)

Radar station
Detects rainfall in a wide-area

ARadars of River Bureau

Conventional rain gauge system

(located qtél'ougd 9,000 rainfall observation stations in Japan)

<

C o

/ 7
/////
vy

/

./
o/

///
! &f [ B

Ground rain gauge

Detects rainfall only at the observation point

~

(26 units)

<4mm spread EED>

N

L -
( Rain cloud ) L
R Direction and
7 T velocity

,//////

vl // ! Intensity

Lol vains e, sainall intensi
Spread 'of rain &rea, rainfall intensity are
observed every 5 minutes, which enables
predict direction of transition of rain area as

ell as its prosperity and decline /
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Status of MLIT's C-Band Radar

O MLIT has installed 26 C-band
radar systems covering rainfall

observation nationwide.

[ legend ]

C-band Radar
(120km)




Flood Disaster caused by Heavy Rain (over total 1,000mm)

Heavy Rain(over 100mm/hr)

Flood and landslide disaster caused by heavy rain (over total 1,000mm) across Japan every year

NIVL\YAVIV O A, Typhoon no.4 (over total 1,000mm)

July, 2006

7AEM
5%
89918
2,6748

-Torrential Rain (over total1,200mm)
+5 dead person, 3,573 flooded houses

EE
KLERK

BRTiRK

Landlide in Koshima Prel. Broken houses by flood in Kagoshima Pref.

Flooded damages caused by heavy rain (over 100mm/hr) across Japan

+3 dead person, 1,321 flooded houses

BR4S

SEE

BR-E=K

R TFiRK

| Flood in Kumamot Pre

f.

NIU\YAPAONRON . 5ca50nal Rain (over total 1,200mm)

ez | 19 dead person, 7,819 flooded houses

15%

1,8064

581348

1 no.74 in Kagoshima Pref.

Oct, 2011

BR125
73%
7,836

19,1674

+Typhoon no.12 (over total 2,400mm)
+73 dead person, 27,003 flooded houses

(| July,2008 \(
Flooded damages in Ishikawa pref.

July 5, 2010 Damages caused by short—term
torrential rain in Tokyo

Heavy rain (132mm/hr) recorded in Nanto city, Toyama Pref.

OHeavy rain 114mm/hr (Itabashi observation site near Shakuiii river)
OHeavy rain 82 mm/hr (FF15 observation site near JE3E)1|
OFlooded damages caused by Shakuiii river

Flooded houses damages (over floor;58, under_floor; 50)

c A

Flooded houses damages (over floor; 507, under floor; 1,476 )
in Kanazawa city

55 landslide and 20 broken houses damages

in both of Ishikawa and Tomaya pref.

2 B M AR 114(mm) o
=105 MmR
M - b 1o Itabashi observation site
‘E 30 - / 120
£ -
i 25 100 E
[E 20 50
gls 6 g
S 2
5 20
o 0
3.45m water level increase in 10 minitues starting 19:50

a—

w .. | 3

9 19:00

Changes of Shakujii river’ s water level

Provided byBARRIHE 1 7

July 28, 2008,

Water levels and rainfall at the Kobashi Bridge on the Togagawa River, July 28, 2008

1
Shibahara Bridge 25
rainfall observation sitd? 2

500min

—H20.7.28
—H10.9.22
—H16.10.20

........... ,--Flood trace water level 3.5m
Max. Observation water level 3.36m

July 28, 2008

o

|
Nater level indrease
) 3m

7KL (m)

Sep 22, 1

998

Oct 20, 2004

L .. 1.5n(flood caution water level. .
1 b Date Max. Water lovel [ Time 10 be Max. | Max Water Increase
28 July 1998 3.5m 110min 1.20m
05 + ) 22 September 1998 2.32m ¥ 210min 0.42m
""" " 20 October 2004 1.99m 500min 0.27m
0 ‘ ‘ \ Kbt REER ) - - ; ; .
2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00

Xwater level observed by flood traces
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*An intense rainstorm hit the Togagawa River basin from 2:30 to 3 p.m. A 10-minute period
was particular intense in Nagamine and Tsurukabuto starting at 2:40 p.m.

<At the Kobashi water-level station, the water level rose 1.34 meters in 10 minutes between
2:40 and 2:50, almost simultaneously with the downpour

*Five people were killed, including 3 children, 11 people rescued, and 41 people evacuated

Rainall per 10 minutes

Tsurukabuto rainfall

T ViawrTeveljmeters)

H20.7.28

[\

Omaterokka
£ _iver system

= Ly 10

Nakaichiriyama rain-gauge = —
station

~Shizennoie
rain-gauge Statio

Z3

Water rose
1.34 meters
in 10 minutes

16:00

i

g camera)

14:50 Water level: 1.01 meters

19

From a Hyogo Prefecture report by the First Small and Mid-Sized River Water Damage Prevention Study WG




XRAIN (X band MP Radar Information Network)

XRAIN (X band MP Radar Information Network)

Olntroduce XRAIN which has high frequency and high resolution in city areas and strengthen real-time
observation in order to reduce damage from heavy rain and localized intensive downpour.

O XRAIN achieve high frequency (5 times) and high resolution (16 times) observation compared to

existing radar (C band radar) . Also, XRAIN requires 1~2 minutes to transfer information while C
band radar takes 5~ 10 munities.

[Existing radar(C band radar)]
(minimum observation area: 1km mesh, information transfer
period:5 min, time for information transfer from
observation: 5~10 min

[XRAIN]
( minimum observation area :250 m mesh, information
transfer period:1min, time for information transfer from
observation: 1~2min)

5 times higher
frequency

16 times higher
resolution

o o |
3 C band radar is appropriate for wide area observation (fixed observation radius120km), while XRAIN can be used to
observe instantly heavy and localized rains which occur in small area (fixed observation radius60km)

\ 1. High resolution (Characteristic of X band) ‘

= X band radar has shorter wave length and
can perform high resolution observation
compared to C band radar

(X band :8~12GHz, C band :4~8GHz)

_XRAIN Radar antenna (in Saitama)
(in Nomi)
2. High frequency (Characteristic of MP radar) \ Vertical A
polarization 7
= Measure shapes of raindrops by transmitting
two waves and estimate rainfall from flattening Horizontal
and other factors of raindrops. polarization

= Possible to provide rainfall observation data

Transfer 2 waves

with high accuracy almost instantly without
supplemental surface records.

3. Enabling wind observation (Doppler
effect)

*Possible to observe wind by measuring

Recognize shape of raindrop

Receive radar

20 Speed of raindrOps by Donler effect ZH:SR?:f(Ijez:ati(\j/eractor Vp: Doppler speed 21
Example of Observation (okayama Area: rainfall on 2011/8/12) Status of MLIT's C-Band Radar
Okayama region | e e ;
I AR O MLIT has installed 26 C-band L 7> s
o Ee T | radar systems covering rainfall R
', observation nationwide. i £ T

o

15:50

o

Rainfall in 10-min period

© (mm) 1053 fil R & (mm)

Comparison of precipitation
data from XRAIN and ground gauges 2
(at Nichiouji station) 20

==ground observatio
—O—observed by XRAIN

! oo | =ve—

13:00 14.00 15:00 16:00 17:00 18:00 19:00 22

[ legend ]

C-band Radar
(120km)




Status of MLIT’s C-Band Radar and of XRAIN .
(incl. XRAIN radars beina.in construction now)

Example of Observation (Kanto Area: Rainfall on 7/5/2010)

[ legend ]

XRAIN (60km)
covered by 2+ radars
XRAIN (60km)
covered by 1 radar
now in tes
operation: 27radars

O XRAIN conducts detailed
monitoring of rainfall on areas
struck by localized torrential
rain, and areas facing with
high risk of flood damage.

7. XRAIN (60km)
* | Test operation starts in
' 2013: 8 radars

C-band Radar (120km)

24

(Broad area view) .

| (Enlarged view) i I

(Itabashi Ward Office)

19:40 19:50

(Shakuijii River)

Example of Observation  (Kanto Area: rainfall on 9/24/2012)

Development of Flood and Inundation Monitoring System

Accident

—_—

2 [Accident occurs
95 SE at about 0:00!

*In addition to detailed rainfall data from XRAIN, broad flood/inundation situations are predicted/monitored by high-
precision topography data, flood forecast models, and technology used to grasp real-time inundation.

«Detailed river information is provided to municipalities and residents; can be used to support proper evacuation of
residents.

_ [ Broad flood/inundation prediction technology || Grasping real-time inundation situation

(2) High-precision (3) High-precision runoff

topography data by aerial | |analysis by distribution-type

laser measurement flood prediction models
- =

(4) Grasp of real-time inundation situation using
sensors

(1) Rainfall observation
by XRAIN

Image’of real-time
inundation situation

— .|
Distribution-type flood
X band MP radar predictiorgyr'r)mdel Inundation meter

Broad area flood and inundation monitoring system
ﬁ Rainfall

= Topography

Aerial laser survey

Providing detailed
information to
municipalities and
residents

v

v

Risk evaluation for river basin by
multi-layered risk indicators derived
from various technologies

éﬁﬁy Inundation situation —— ‘ ‘
Runoff analysis —

Regional Development Bureaus,
Flood Forecast Centers

Eight bureaus opened since
April 2009
Hokkaido Bureau
opened in Oct. 2010

27




Water level forecast using distributed hydrological model
(Example: Tsurumi River)

Precise Runoff Analysis Using Distributed Models

can be grasped and predicted in detail

Rainfall consistent with surface rainfall
both hourly and spatially.

]

Radar rainfall consistent with

@ Synthesized radar rainfall is measured
by 1km mesh.
surface rainfall

@ X-band radar rainfall measures rainfall by
500m mesh for the time being.

500 m mesh

1
1 1
1 1
1 1
Sou,ce of rive,i i < Surface rain gauges >
@ lgr‘lm“m“‘ 1@ ooy ongme < Radar rain gauge>
Flood control by . ““““ A @
dams l N ““‘I. _ R " ! e e
® Calculates flood contol storage --‘- N A “‘ Approximate the basin | g c.cstes permeaion ofraininto ground
atdams and retarcing basins =

® Calculates runoft in ground

® Calculates runoff on surface

7)

Dike break inundation

@ Upon receiving dike break danger
information, predicts inundation areas
and inundation arrival time.

(3)
Approximate the
channels @ Trace runoff collected from the

meshes to the downstream.

Can quickly calculate width
and depth of inundation
arising from dike break.

® Based on relationship between the water level
and flow at water level station, calibrating runoff at
each mesh.

Gauging stations along the

Calculates predicted ) e predict water level, considering the prefectural borders can
water level with good lownstream situations such as tide predict water level in detail.
precision.
Condition Contents
| |Subject floods (1) Flood of Sep. 8, 2010 (2) Flood of Dec. 3, 2010

Actual rainfall

Predicted rainfall
Downstream water level
Retarding basin, inland water

Prediction points

Radar rainfall (X band, C band)

Complete prediction (Allocate the actual rainfall.)

Tide level prediction (mouth of Tsurumi River)

To be considered

Jikebashi, Asayamabashi, Toriyama, Takadabashi, Yagamibashi, Ochiaibashi,
Kamenokobashi, Futoo, Tsunashima, Sueyoshibashi, Ashihobashi, Tsurumi River Mouth
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@®Lumped Model

@Distributed Model

T River

Rain-gauge station B

Rain-gauge station A
Flow rate refg¢rence station

/" 1-kilometer-grid y..... /~ 1-kilometer-grid
ya radar rainfall ya radar rainfall
I I s measurement Vi measurement
Average rainfall in river basin l l
-
_ar River basin
. Runoff amount at Runoff amou’\zlt &
Flow rate at the reference station point 1 b point

By dividing the river basin into a fine grid and assigning a precise rainfall distribution to each grid,
it is possible to calculate the precise runoff at any point in the basin.
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Real-time Inundation Simulation

Provision of River Information via PC or Mobile Phone

A real-time inundation simulation system
provides forecast inundation depth and
area based on the information of dyke
breach, observed/forecast rainfall and
river water level.

Select an arbitrary
point

Information provided via mobile phones

Information through the internet Contents

*Precipitaion by rain gauge
*Precipitaion by rain radar
*Water level etc.

31




Rainfall observation Water level observation Radar Provision of rainfall and water-level information via digital terrestrial broadcasting
WL WLk b /,4 Wﬁg‘fﬁ(f R
£ . .
ui% (I;‘FJJID E () ET In case of Tokyo, Kanagawa, Chiba, and Saitama
k] =gl
08/14 1430 IR7E . .
* w3 08/14 1430 7= . Example of NHK broadcast (just an image)
T — d | £ g {Screen range)
ealtime rnecoras A Realtime records M Change page by remote controller
Bk e FIRHSR B d M Display 4 maps of Tokyo, Kanagawa, Chiba, and Saitama
160 roadcast
kAL 1 so;
W1 EFEIREE N ﬁg&#lj[}gﬁ*u 1220m screen (Screen range)
${¥: mm (3 AESBRENNL 1 296m B Change page by remote controller
1430 10/390 1053/ 840 tEEAku i-m HDisplay gauging stations beyond normal water level
1420 10/360 R
132}3 ég;ggg Past records i 1S
1350 10/320 60min. 1323 8?% )
1340 00320 1410 0981 ~. i
1330 2.0/320 1400 077 T Past records FEHD | el |
o 1gs0 0781 [ 60min.
7 . e —
B 20 1330 0731 D T T
146F 70/380 W oREEFEEE
13BF 14.0/320 Pl TR W100mm/h~ Wl~~100mm/h
12F 100150 146 0777 ~BOmm/h  ~20mm/h
légz 38?8 P d 196F 0707 W~10mm/h W~5mm/h
OBH:# 10/10 astrecords ﬁgz ggg¥ ~Ammsh OOmm {Rainfall information) {Water level information)
08FF  D0/0D 12hr 108F 056 T mE| MRainfall stations shown by circle MDisplay gauging stations beyond normal
O78F  00/00 o8BS 057 T Past records M Rainfall is displayed in 5 colors water level
068F  0.0/00 028 056 | B Color of the label changes with water level
05EF  00/00 078F 057 — 12hr = 50mm M Displays past water level situations
0B 0.0/00 0EE 057 — EEAE
03KF 00/00 055% 057 — [0 TenAZa—" S 30mm Inundation risk water level
S s & | A s 835; 82; : 10mm Evacuation judgment water level
BEmEEE 3mm Inundation caution water level
iR Aas 32 oamm Floo fightig eams sandby
[0ITop#=a—~ EzsgL—y st water level 33

Terrestrial Digital Broadcasting in Kyushu Region

On-Site Display of Past Inundation Levels

(July 20, 2010)

remote control.

Approximately 4 to 6 screens created for each
prefecture. Screens can be switched arbitrarily using a

S R==1

Fariee 7)1 | ZKAAZ

JLE)|

B2 s ERIER

For rainfall, the four shades as
represented by the circles express
the intensity of rain, and the
maX|mum number of observation

level, etc. are displayed.

The squares on the map are water level observation
locations. For selected observation locations, the

color flashes. Information for the selected observation
location (changes in water level), and the current
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(Marugoto-Machigoto Hazard Map)

Eﬂ SemE R _

# 2 T 3

¥R

/Maximum
inundation
depth
expected at
the location

EE.f%?k :JF-

Flund Watar Degilh §

ZOMFEE+ I RET e
o~2 0 @A T SR RELBYET I
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Provision of Evacuation Information using Mobile Phone
“Area Mail”

Distribution of “Emergency Announcement FM Radio”

Earl(}/ Warning “Area Mail”
Provides disaster information such as Earthquake Early Warnings issued by the Japan
Meteorological Agency and disaster and evacuation information issued by national and
regional public institutions to subscribers in afflicted areas. )
®Each base station simultaneously transmit mail to all users in the coverage area.
®nformation can be received without the impact of line congestion as it uses cell
broadcast service (CBS).

Simultaneously sent to areas with potential risk of disasters

* A pop-up window appear on 5z g it 22 = 8 U F - E 14
the screen. L§7T8) E3715)

« Earthquake Early Warnings
and Disaster/Evacuation
Information are informed by
different ringing tone.

« Saved in the receive mail

RSN

I
: J £
—3

Japan Meteorological

aEEERE

Auw—JD ! Celv
Agency RN R ERE box with a special icon. TR
Earthquake Early oy N
Warnings } )
¥,
a Area Mail Center —_\A=-\ .;:i“—.;‘
=" _d = -
Y ‘ décomo L

. . L cBRAHTE
National and regional public institutions ittt Koo S

Disaster and evacuation information 36
NTTdocomo HP

Emer%ency Announcement FM Radio
It can be automatically switched on/off by central control (community broadcast
or public administration) and can make announcements with high volume.

It is equipped with rechargeable batteries, and receive broadcasts even during
power-outage.

geenrvs o @==T ‘@
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Thank you for your kind attention

@ mMuIT

Ministry of Land, Infrastructure, Transport and Tourism
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Maps of rivers in Japan

Profiles of Major Rivers in the World
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Concentrations of Population and Property on
Alluvial Plains

Property : 75%
Japanese cities are quite susceptible to floods.
Most population and property, and therefore most
flood damage, concentrate on alluvial plains.

Property : 25%
Population : - Population |:

Other areas : 90% Alluvial plains : 10%

Flood Forecasting for Flood
Fighting & Early Evacuation

 Based on
Structural
Measures,

e Information is
essential to save

Ikarashi R. after 2011 Flood LIVGS'

A Designated Elevation Mark

Sandbagging was limited to the officially designated elevation.

Development of Legal System

Law System Background

ca.1890 Frequent Disaster

1896 River Law (old)

Typhoon Kathleen, etc.

1949 Flood Defense Law

Water Resources Development

1964 River Law (new)

Environment Problems

1997 River Law (major revision)

Frequent Urban Flooding

Flood Defense Law

2001 . ..
(major revision)

Again, Frequent Urban Flooding

Flood Defense Law

2005 (2nd major revision)




Topographic Features of Japan
Development of Information System
Information Dissemination to the Public

Provision of Information other than real—
time one

Water Stage Station

Trend of Measurement Facilities

400
350
300
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200
150
100

507

1947 1955 1965 1975 1985 1996

H Telemeter M Recording [0 Manual
In Tone River Basin (A=16,840 km?), including Rainfall and Stage Stations




Sources of Data  as of arcn 31, 2010

River Highwa | Met. Local Water
Bureau |y Agency | Govern- | Corpora
Bureau ment tion, etc.| Total

Radars 26 20 46
TM Rain 2,348 1,182 1,275 4,557 243 9,605
Water Stage 2,132 4,042 88 6,262
Others 1,560 188 87 400 337 2,572
Total 6,066 1,370 1,382 8,999 668 18,485

Most data are updated every 5(radar) or 10(telemeter) minutesg, FRICS

Radar Rain Gage

o -

Location
of Radars

L
e g

A River Radar
® Meteor.

Radar

Deployment of XRAIN system is now in progress.

Copyright©2001 All rights reserved. (&) a1l f#i4z>

TOGA River
Sudden Flood in 28 July 2008 14:32-16:40

KOBE City http://www17.plala.or.jp/kcamera/movie/demo.html




Observation
by Radar System

el Y

July 28,2008 , - N |

13:00-17:00

Observation of the Radar Rain Gauge

System

14:35 14:45 14:50
) 7 . A ,. ~ 3

r
-

Average rainfall intensity (mm/hr) in 5 min. intervals

Comparison of Hydrograph and Hyetograph calculated from
the Radar System on July 28, 2008

Rainfall mm/5min Water level m

0 16
1.4
12

Radar Rainfall mm/5min.
3 (upstream area average) 1.0

—o— TOGA River water level 0.8

0.6

10}

15|
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Installation of X—band MP Radars

X-band MP: 250 m/250 m, Every 1 min.,
With Time lag of 1 min.

Traditional C-band: 1 km/1 km,
Every 5 min., with Time lag of 5
to 10 min.




Closed Circuit TV

Display in an Operation Room

Topographic Features of Japan
Development of Information System
Information Dissemination to the Public

Provision of Information other than real—
time one

Information through Internet for the Public
http://www.river.go.jp/
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Image of the Radar Rain gauges
High Resolution of 1km & 5 min

Radar Rain gauges are equivalent to so
many Ground Rain gauges

Information through Mobile Phone
http://i.river.gojp/

Data Flow

Ministry of Land, Infrastructure and Transport FRICS
(River Bureau, Road Bureau, Meteorological Agency)

Data collection node

m)

;
'
'

Telemeter .
stations river administrators

Telemeter - General public
stations river administrators
Prefectural government f
()
- —>
_—_—: —
>
Media




Conceptual Architecture of the Unified River Inf¢

L

Regional Bureau Users River Bureau HQ Users

River office,
Regional
bureau,
Headquarter,
and Data
center
systems
have the
same
function and
software in
common, but
for size.

River Office Users

| Public Users | | Municipality Users River Office Public Users
Users out of

High Usage on Storm and Flood Days

Daily Accesses of the Internet “River Information”

20,000,000

BX-band Ty. 15

1 M Mobile for 15,500,000/d
16,000,000 — Cities ] I
M Mobile for
14,000,000 Admin.
W PC for Cities
W PC for GP
B Mobile for GP Ty. 12
- h|l|||mlllllulhnul||I”llmlummlllilhlIII“IIHII mIIIMIIIMHIINIMIIIM

Topographic Features of Japan
Development of Information System
Information Dissemination to the Public

Provision of Information other than real—
time one

Consultation for Water—use Conciliation
River Information in time of Water Shortage

River Administrator

: ” Wistrative
Local = ge y

Government I

River Administrator shall exert himself/herself to provide necessary information
for water use cociliation: River Law Article 53.




LB REE RO PeuPE Communicator()  AJLTHD

2 E Information Dissemination through Internet:
EA- R 1
Storage of Reservoirs
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Hazard Map (Sukagawa City)

Hazard Map (Sukags;wa City)

A Boeowis ey

Preparation and promotion of flood hazard
maps

People who have seen hazard maps start evacuation about one hour earlier
than those who have not

About one
hour earlier

People who have
seen hazard maps

People who have
not seen hazard
maps

T iT

Advice for evacuation L .
Directive for evacuation

Information provision using
IPhone in Bangkok Area




On the GoogIeMap CCTYV available

sali SoftBank 25 10015 west SoftBank 2% 10:14

|~ |
ceTv Pir:ture_

nudwinuns{Dindaeng Expressway)
| i3 wiitus

CONCLUSTIONS

1) Real—time information is essential to cope with
torrential floods in Japan.

2) Recent advancement of information & communication
technology (ICT) has enabled us to collect and
process various information including Radars.

3) Disclosure and dissemination of river information will
help both administrators and citizens to cope with
water problems.

Thank you for listening.

Is there any question?

Please access via e—mail, too.
nakao@river.or jp ‘ -




Introduction of
Climate Services
by JMA

Tokyo Climate Center (TCC)
Climate Prediction Division (CPD)
Japan Meteorological Agency (JMA)

E-mail: tcc@met.kishou.go.jp

Provision of Climate Information

ormation and Services

Tokyo Climate Center
(TCC) <RCC Tokyo>

in Japan in Asia & Pacific region

About the Tokyo Climate Center

* The Japan Meteorological Agency (JMA) has been
monitoring extreme climate events and the global
climate system for two decades. In addition, the
Agency operates numerical prediction models for
long-rage forecasts and El Niflo outlooks.

* JMA established the Tokyo Climate Center (TCC) in
2002 to meet the requirements of NMHSs and
contribute to the climate services they provide in the
Asia-Pacific region.

* The Center was designated as a Regional Climate
Center in Region Il of the World Meteorological

Provision of Data and Products
via the TCC website

O mgpyT I Chwny Gantsr

wmmmmmm %‘JWHO

Operational Activities. for Climate Monitoning

Dporaticnal Actedlins for Lo rias Farocosting
catlenal Dats Services. to rational LR asg
Dpera s S sugsen opa

m in thee wax of swerstionst ROC and
‘mm e products

| R

—— I Links to products and services in
m Ilne W|th RCC Mandatory Functions
= Wi Chemitr $viim Cien e http://ds.data.jma.go.jp/tcc/tcc/index.html




Climate
Information
and Products

Climate Monitoring
&
Climate Analysis

Monitoring Extreme Climate Events

Weekly, Monthly, Seasonal and Annual Temperature/Precipitation

Hazardous Climatic Events (Flood/Drought/Tropical Cyclone)
Using CLIMAT and SYNOP reports

HDSDW o 30E GOE S0E 120E 1S0E 180 150W 1zow GOW 3D\‘/_A\¢'M
=
60N |- m e e ey - 60N

"3 H
EQ}-- s QAT ---{eq

Extreme Climate Events
October 2012

90s LS
30w o a0E 60E S0E 120E 1S0E 180 150w 120w oW oW 30W
CPDIMA

Distribution of Monthly Extreme Climate Events (October 2012)
http://ds.data.ima.go.ip/tcc/tcc/products/climate/index.html

Monitoring “=
Extreme -~
Climate

Events

|

mi;

Weekly Temperature
anomaly (top) and
Precipitation ratio (bottom)

|| Precipitation ratio = _
(7 — 13 November, 2012) B T

http://ds.data.jma.go.jp/tcc/tcc/products/climate/synop.html




ClimatView: Web-based Interactive Tool

ClimatView is a tool overviewing and downloading monthly world
climate data. It allows the user to see and obtain monthly mean
temperatures, monthly total precipitation amounts and its anomaly

F + ~1 Halal dadt
O 1atioO al dilir avdirdic Staliulls. — — —
Honthly dats -— map

Term:. Umm % [Se==

1, 2, 5 years B essiomsush Sl o IS

CHIANG MAI [THAILAND] N e i e e e

T

[48327] CHIANG MAI
Mean temp.: 27.4 (degC

2011 Dec. Jan. "[Ye;/Mg_r]}hl] $ 2012 7" Oct.

[t T = s Twirs (s MR e e Py S e TR e § S P e
[Cicam |

Monthly high, mean and low temperature

and monthly precipitation = —=
from Nov., 2011 to Oct., 2012

in Chane Mai Thailand

TOED10: | Mean Temperature] degl) |

- F’c'{p://ds.data.jma.go.jp/gmd/tcc/climatview/

Climate Monitoring: Asian Monsoon

For monitoring Asian Monsoon, TCC provides monthly mean and
anomaly of Stream Function, Wind and OLR in the 850hPa height

£:14
ncid.

B50hPao Wind, Psi and OLR

IR

S |
“BHonFa Wing, Psf and OLR (anomaly)

SReiYEb HeefUEY BacEiYl

= T T T s i
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http://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA_TCC/map.lu_mon.html

Monthly Highlights Text

on the Climate System

'Monthly Highlights on the
Climate System' has been issued
as a monthly bulletin focusing on
the monthly highlights of the

Y H 14
ITTOTHLOTITE TESUTLS.

Figures

e — " =
Data: JRA-25/JCDAS, OLR, COBE-SST.
CIIMAT renorts. ete. http://ds.data.ima.go.ip/tcc/tcc/products/clisys/highlights/index.html

ITACS: Web-based Interactive Tool (for NmHss)

ITACS (Interactive Tool for Analysis of the Climate System) is a

web-based application software for climate analysis.
A new version (Version 4) has

been developed, enabling
users to (1) use the JMA’s
current  operational ocean
analysis data, (2) set the
detailed graphics setting, and
(3) download data in binary
format, which is compatible to

GLADS.

* Japanese 25-year ReAnalysis (JRA-25)
(1979-2004)

* JMA Climate Data Assimilation System
(JCDAS) (2004 - Present)

* Daily Sea Surface Analysis for Climate
Monitoring (COBE-SST) and Predictions

http://extreme.kishou.go.jp/tool/itacs-tcc2011/




ITACS: Web-based Interactive Tool (for NMHSs)

Latitude-Longitude Polar Vertical Cross
Map Section

—

Time-Longitude

Cross Section Time-Series Graph

http://extreme.kishou.go.jp/tool/itacs-tcc2011/

El Nino
Monitoring
& Outlook

El Nino Monitoring & Outlook

JMA operates the Ocean Data Assimilation System and the El Nifio
Prediction System (an ocean-atmosphere coupled model) for
monitoring and prediction of El Nifio-Southern Oscillation (ENSO).

Monthly dlagn05|s reports ENSO monltorlng products ENSO

El Nlno Outlook

( November 2012 - May 2013 )

Last Updated: 9 November 2012

« El Nifio conditions transitioned to ENSO neutral conditions in the equatorial Pacific.
« It is likely that ENSO neutral conditions will continue until the northern hemisphere spring.

[El Nisio / La Nisia]

In October 2012, the NINO.3 SST deviation was 0.0°C (Table and Fig.1). SSTs in the equatorial Pacific were above normal
in the western part and below normal in the eastern part (Fig 2 and Fig,4), Subsurface temperatures were above normal from
the western to the central parts and below normal in the eastern part (Fig.3 and Fig 5). In the atmosphere. the convective
activities were near nmnnal in the equatunal Pacrﬁc Fig 6). Easterl\ wmds in Lhe lo“er trnstphErE were alsD near normal in the

http.//ds.data.|ma.go.|p/tcc/tcc/products/elnmo/mdex.html

El Nifio Monitoring & Outlook

JMA operates the Ocean Data Assimilation System and the El Nifio Prediction System
(an ocean-atmosphere coupled model) for monitoring and prediction of El Nifio-Southern

Osallatlon (ENSO). ¢ in Hori
Monthly ‘diagnosis reports, ENSO | JMA’s El Nifio Monitoring Areas
monitoring products, ENSO indices : No wedr ‘
e . EQ | 10BW T T NINO.3
and El Nifio outlooks are available DARWIN » _
onFEC-website: a0
Time series of sea surface temperature deviations from the climatological ~ (Area)
. ) <NINO.3>
; mbased on a sliding 30-year period for NINQ.3 and SOl [5N-55, 150W-90W]
21 NINO.3 <NINOWEST>
° D S A 5 I —z:~| [15N-EQ, 130E-150E]
A 7 S k-\\_!/ o \\__,/“\.4/ <IOBW>
2 [20N-20S, 40E-100E]
-3
3
21 sOl | ) A i
° L il R oy et | Vi SN
A Pog W\Yﬁ?"w-\fﬂ‘"’ Nt il il
-2
-3

2002 2003 2004 2005 2006 2007 2008 2008 2010 2011
http://ds.data.jma.go. |p/tcc/tcc/products/elnmo/lndex html




El Nino Monitoring & Outlook

JMA operates the Ocean Data Assimilation System and the El Nifio Prediction System
(an ocean-atmosphere coupled model) for monitoring and prediction of El Nifio-Southern
Oscillation (ENSO). ’ i itori

Monthly(diagnZJSis reports, ENSO | JMA's El Nifio Monitoring Areas
monitoring products, ENSO indices ‘ NiNo.wEsT |

e . EQ | 1oBwW b,V T NINO.3
and El Nifio outlooks are available DARWIN - erreyl]
on-FEC-website: s
N|NOWEST (Area)
NINO.3 <NINO.3>

[5N-5S, 150W-90W]
<NINO.WEST>
[15N-EQ, 130E-150E]
<IOBW>

[20N-208, 40E-100E]
IOBW

Outlook of the SST deviation for JIMA’s El Nifio Monitoring Areas

(I0BW: Indian Ocean basin-wide) ~ PY the EI Nifio prediction model.
http://ds.data.ima.go.ip/tcc/tcc/products/elnino/index.html

Seasonal Forecast
for Domestic Users
in Japan

Seasonal forecast in Japan
1 month 3 months 6 months

Daily Forecast

One-week Forecast | |

57147 .
EWE* days | Every Tuesday and Friday =gwe: Early Warning Information
|_aheadi  Temp.(very high or very low) on Extreme Weather
One-month (O . Every Friday
Forecast  \WI1W2\W3-4 5 Temp. Precip. Sunshine Snowfall
Three-month Three months Around 25 of the month
Forecast 1st month i2nd monthi3rd month
Warm season  Around 25 of February
Forecast Summer (JJA)
Cold season  Around 25" of September .
SR Winter (DJF)

-E Armmd-1 Oth of the m-nnth ] - ) _up tob anthS aheag_i

Probabilistic Forecast

* Seasonal forecasts take averages for temperature,
precipitation, sunshine hours etc. for 1 or 3 months,
warm and cold seasons, dividing each into “low (little)”,
“medium” and “high (much)” categories and predict the
chances of appearance for each category.

* Boundary values dividing the three classes are derived
from 30 years of data so that each category represents
33% of values. Current boundary values are taken from
dat Climatic frequency (30years from 1981 through 2010)

Low Normal | High |
0
— A case of forecast —
Low Normal | High |




Areas for Seasonal forecast

General Seasonal Forecast Regional Seasonal Forecast
— —~ >

N
"'_“f.-

i

_Northern Japan,
the Sea of Japan i;.

Side I Northern
Japan

Northern Japan,
the Pacific side

..I;‘r;’:?astemlapan EaStern
the Pacific side Japan

“Western Japan,
-\'}"“'} the Pacific side

| Southern Kyushu
g kv -
o AL P and Amami

Eastern Japan,
the Sea ofJapan |
- Western Japan, Slde
the Sea of i
Japanflde

Areas of General Seasonal Forecast Areas of Regional Seasonal Forecast

Examples of Seasonal Forecast

Avrrﬂu‘l Temperature

Precipitation Temperature

One-month forecast for Sept 29 through Oct 28
Issued on 28 September ,2012 , by JMA/Global Environment and Marine Department Announcement
<Items requiring special care >

Outlook for very high temperatures in Northern and Eastern Japan for the beginning of the period.
< Weather forecast for the coming one month period >

Most probably weather, special temperatures, precipitation, etc for the coming month are as follows.

Across the whole country, weather is expected to change in the period of a few days. The Northern area on the Pacific side, in Western Japan,
and Okinawa-Amami should see seasonal average large number of clear days Average temps for the coming month: 50% probability of high
temps for NorthJapan; East Japan 40% chance of both seasonal average and high temps; Okinawa-Amami equal 40% chance of normal and low
temps. Precipitation 40% chance for normal and high amounts in North and in East and West on the Sea of Japan side, with a 50% chance of
high rain for East and West Japan on the Pacific side as well as Okinawa-Amami.

Weeklv temperature outlook: in the first week. 80% chance of high temps in North Japan and 60% in Eastern Japan, 50% chance of seasonallv

Early Warning Information

on Extreme Weather
= N PP

Wd Th Fr Sa Su Mn Tu Wd Th Fr Sa Su Mn Tu
{ J

Weekly forecast

Early Warning Information on
Extreme Weather (EWE)

Normal

Sy EWE is issued when a Eﬁigh probability (30%
£ aplepan Sl A e Sep. Low ! or more) of very high or very low seven-day | High
— i averaged temperature is predicted. :

Long-range Forecast
Products
(on TCC website)




Forecast and Verlflcatlon maps

B = ' Forecast and verification

maps for one-month, three-
month and  warm/cold
—= | | season forecasts are
available

[t R b ot

T

TS T e

Forecast

e

Update interval

*One-month Forecast: Every Friday
*Three-month Forecast: Every month |:
*Warm season Forecast: Feb., Mar.
and Apr.

*Cold season Forecast: Sep. and Oct.

T

Verification

=N EE R OE

http://ds.data.jma.go.jp/tcc/tcc/products/model/index.html

One-month Probabilistic Forecast
for Southeast Asia

TCC provides three-level (tercile) probabilistic forecasts of 2m
temperature and total precipitation at a number of major stations
in Southeast Asia based on the needs of regional and sub-regional

)Ldl!" IUICLd)LD IIUIII I‘IIVIFIJD e .
T Initial Forecast Time: 8 Nov., 2012

- .
T = -
ﬂ\ - - = WMOCode: 48647
Station Name:KUALA LUMPUR /SUBANG
CountryName:MALAYSIA (PENINSULAR MALAYSIA)Y

http://ds. data |ma go |p/tcc/tcc/products/gwdancetst/

Binary gridded data (GPV)  (ornmss)

(GPV: Grid Point Value)

Grid peint value products of Three month Qutlook in GRIB2 format

Y = i) )

h@) S5T (All ensemble members)

pri et A
< dovalo point value (GPV) data.

e « Each i ed in a folder named as 'yyyymm', which indicates year(four-digit) and monfh(two-digit) of an initial

e | o time Each is rhffered in the ‘File description’ of the following Data description’.
imare
onkt

+ Data description

HOME > Downlvad Griddd [ata \

A

Download Grined Data files \\_j

| Notice | main products

« The update of the Yeekly
data (ensembls meqn) was | | nwe Model predictior | IHmdcaE:EEF:HFI_‘_%";t_a- -----------------
1

Sarmimatat in Dacamkar es are available |

2011. 1-month jssuey 29z 1-moentl
+ Daily Statistics » Dalytgtdowrﬂoa( on your
» Animation of OnRa-mol + all Mambers ol

Model Prediction is
experimental and not
identical with the farmal
products (e.g. Wesekly
forecast maps, gridded
datasets).

» Weelly Statistics (until Dfcember 2011) » manGOMpULer.
o

7-month
® Mc(nth\v mean data

(Need toregister)

= Statistics

TCC starts providing daily + All Members
Gridded data (ensembls
mean) of One-menth (-

http://ds.data.jma.go.jp/tcc/tcc/gpv/index.html

Special report
on the extreme
climate event

&
its analysis




Report on the extreme climate event (1)

NMHSs are expected to actively
contribute to climate risk management,
and must issue appropriate information
in a timely manner when extreme -
events occur. Against this background, g,
TCC is committed to assisting NMHSs in
fulfilling their roles.

In summer 2011, precipitation over
the Indochina Peninsula continued to be
above normal from June to September,
which caused floods over a wide area in
the basins of the Chao Phraya River and

Whiiry ol v kaind Pumsbit b b ke - g i 301

,.Illli‘*-'f'»“f_ il

.ullllt o mIII

the Mekong River. The flood has caused

serious damage over the Indochina
Peninsula especially in Thailand.
On 31 October, 2011, TCC issued a

report entitled “Heavy rainfall over the

[ SN PR T I [, PR T - £ [P

Information on specific events

In addition to issuing reports as the press release, TCC also
provides information, such as summary of the Asian summer
monsoon and reports on specific events.

Q) SRIT mm

W epdumed CBmes Creer b nJu Dy I YWMO

e ki ansal Zhamal Ferr T
etdins et i Wty izl Az

‘asian Monsoon Monftering

| Reporis on spefc evenis

http://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA_TCC/index.html

Climate Change
Monitoring

&
Projection

Climate Change Monitoring and Projection

JMA monitors long-term changes in global average surface
temperature anomalies for the purpose of monitoring global warming.
The TCC website make it available to see long-term changes in annual

Annual Global Average Temp. (°C)

1.0 rmeninl 88 | T/ Gty b

Bass Ling © 1881-307T0 Averase

0.0

-0.5

5{:°E tZIQ‘E ! 15'0‘E
Projection of warming in winter (December-
February) for scenario A1B for the period
1890 Year 2000 2080 - 2099 relative to the period 1980 - 1999
Annual anomalies of surrace temperature conducted using 21 climate models (used the
averaged over the globe report of working group | to the IPCC Fourth

(Base period for the normal: 1981- 2010) http://d%tc‘ag%:gmg.tg %%%H:/tcc/products/gwp/gwp.htmI

-1.0




Climate Change CLIMATE CHANGE MONITORING REPORT
Monitoring
Report

JMA has issued "Climate
Change Monitoring Report"
every year informing the latest

status of climate change in Japan ~ )l TCC news
and the world, greenhouse gases k. s \
and the ozone layer. Vo Q\\E\_\_

These reports are expected to B \ o
help readers such as policy R M
makers and researchers to '
obtain better understanding of
the latest status of the climate July 2011

and further to take measures JAPAN METEOROLOGICAL AGENCY
agamSt the gIObaI warming and http://www.ima.go.ip/ima/en/NMHS/indexe ccmr.html

2010

S b e g e b A

TCC news | . EXCSSm="=_,
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Cokd B Oustock ke Wister HHBI9T in bapan

TCC news is a quarterly SR e
newsletter issued in February, e T 5

[
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Capacity Development

TCC conducts capacity-building activities in its role as RCC.

Annual Training Seminar

Expert visit to NMHSs

Expert visit from NMHSs

TCC Annual Training Seminar

As part of TCC’s capacity-building activity in its role as RCC, TCC
holds annual training seminars on the application of its climate
monitoring and prediction products.

Each seminar deals with a different theme depending on TCC’s
progress in climate and analysis capabilities, such as the introduction

Nov. 2008 Climate Information and Forecasting
Dec. 2009 Climate Analysis using Reanalysis Data

Jan. 2011 Application of Seasonal Forecast Gridded Data to Seasonal Forecast Products

Nov. 2011 One month Forecast Products

Nov. 2012 Climate Analysis Information

TCC Annual Training Seminar

Materials and presentations of past training seminars are available
on the TCC website.

- " Tolkyo Climate Center L

®) ST WIMI© Reglonal Clmate Centerin RA I (Askg) <) YWMO

© TcC home © Abmu © Contact us

Home \Wwerid Climate System El Nifio NWP Modal Global climate i I‘%W I

Climate Monitoring Manitaring Prediction Warming Japan . Jrelaass
HGME > Docurmnents Library

Library and Documents

This is the location of our documents/presentations on research and development activities and training modules for capacity
building on climate itori ing.

| #ain Products

| vraining modutes

# TCC Training Seminar an One-month Forecast Products (7-2 Nevember 2041)
+ TCC Training Seminar on Application of Ssasonal Forecast GPY Dats to Seasonal Forecask Products (15-21 January 2011)
# TCC Training Seminar on Cimate Analysis using Re-analysis DAk (1-8 Decamber 2008)

+ TEC Training Seminar on Climats Informatien and Forscasting (4-6 November z008)

| Abstracts and presentations

+ Eighth Session of the Forum on Regional Climate Monitoring, Assessment and Prediction for Asia (5-7 April 2012, Beijing, China ) W NE
+ Twelfth Joint Mesting of Seasonal Prediction on the East Asian Winter Mensoon {10-11 Nevember 2011, Tokye, Japan)

+ Seventh Session of the Forum on Regional Climate Monitoring, Assessment and Prediction for Asia (s-8 April 2011,
¢ Eleventh Joint Meeting of Seasonal Prediction on the East Asian Wintsr Monsoon (8-11 Nevember 2010, Seoul, Republ

# Sixth Sessian of the Forum o Regional Climate Menitoring, Assessment and Prediction for Asia (s-s April 2010,

Expert visit to NMHSs

Participation of TCC Experts in RCOFs and Expert Visits to NMHSs in
Southeast Asia

Exercize at National Center for Hyire-Meteorological
Forecasting (NCEALF), Vist Nam

(TCC news No. 28 (Spring 2012) http://ds.data.jma.go.jp/tcc/tcc/news/index.html




Expert visit from NMHSs

perts then ked discussions on & sumber of relovast issucs
such as work procedurcs for the operational climate
wamning systcen in Japan and JMA"s Enscasble Prodiction
System (EPS) for scasonal forccasting.  Adtendees. from
both crganizations engaged in istoresting and fruitfisl dis-
cussicas on customized clinate services and various ofler
issmcs.  The BMKG cxperts then had cxercises om the
application of TCC produsts including gridded EPS data.
TCC hopes the visit will costribute to the efficient and
effective developasent of BMKG's plasned Chmate
Warnimg Systes.

(TCC news No. 29 (Summer 2012)

Fanmairs wm dher appolicatben o FCC prdecis PRAERS gt mnel Tl maeeribers

http://ds.data.jma.go.jp/tcc/tcc/news/index.html




General briefings on
forecasting operations

7t December 2012
Forecast Department
Japan Meteorological Agency

Weather Disasters in Japan
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Outline of Information flow

’ [Private sector | qsus.ness

General public

Evacuation

Very-Short-Range Forecasting of Precipitation

radar sites raingauge sites

NWP model

Radar/Rain gauge .
Analyzed Preupltatlon ﬁ’-‘i‘@
extrapolation VSRE

From rainfall to disaster related indices

iate

Runoff Process
- - I.nflll:
orage Inmtratlon & =

age Process -'::-‘:-'--_':_f-—- . ‘
Soil Water Index (SWI) | i - 4 JRunoff Index (RI)

These indices are more related .
Indices used for

warning / advisory

with the disaster than the
rainfall amount itself

Three Level Structure for Forecast Service

| National Forecast Center |

| Regional Forecast Centers (11) |

|[Local Meteorological Observatories (56) | *
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. . . Holgprltk
issuance of information et
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Basic Act on Disaster Control Measures

Information supporting evacuation decision Flood forecast ceornation with disaster prevention a

Type of el ] Class-B rivers
Disaster| ~_Se€diment | Flood Damage by Flood Damage Flood Damage 109 river systems 35 Prefecture
. ) Disaster by Heavy Rain . ) i 63 river systems
Disaster Prevention ; ) (by River Flooding) (by Storm Surge) 289 rivers Y
Hea Rain (by Inundation) '
Measurement . 123 riversygy
Sediment Disaster F‘\ﬁfo:rﬁl:[fgﬂg e
a atio Alerting Information =7 |
Per Designated [T a5
Warni .
. Flood Advisory arning 5 it B[ @R —
Evacuation Heavy Rain Warning Heavy Rain Warning Information o [lB1 ggégfﬁétion Data exchange g{)asteerl'v|§'[\Ilgr|~|
Preparatory (Sediment Disaster) (nundation) Flood Warning @ Joint flood forecast with & forecast , & forecast
Information — — — Per Designated Wat d D t On line system
‘ Per Municipality | ‘ Per Municpalty IR River ater and Disaster Contribution to the Production of Contribution to the
Starting Disast Management Bureau of the meteorological part forecast hydrological part
arting Disaster . . . .
. MLIT for major rivers
Prevention Measures Jafirithy |
(small size disaster not o f . VAISSUE
e w || | PSrep—— @ Joint flood forecast with
Per Municipality Per Municipality er Municipality : Di "
prefectural government for  [Sisasisr,,, | broadeastin prevetion
. . guthormes <L uthorities
minor rivers [ General public ] [ Flood fighters ]
9

Sediment Disaster Alert J Joint alertwith : : : : : :
[ ot o tigation of st dcasiors ] “Erosion and sediment Time-series of information and required actions

LMO/JMA Prefecture Controt/s * ( In case Of heaVy rﬁ-l n Acti p
' - Actions of loca Actions of
(Forecaster) (Sabo; Erasion an Ny g Information b¥ LMO —— .
is expected heavy rain members . information (TV, radio,
in ZiOUTS oOutlook, amount of precipitation KEEP communication Internet etc.)
Soil 12 hr-3 hr (24hr), disasters to prepare Monitor rainfall etc. in  prepare against heavy
bef Heavy rain advisory the region rain (check windows,
Sediment Disaster Alert o q
hea rain Call attention to ERUEIEL §dtion route
Joint announcement by Prefecture and Meteorological Observatory o Alert on sediment disaster for each i o Weather information on general public
Municipality under warning: XX City, YY Town city Heavier rain is heavy rain Prepare personal
expegcted e . .
e Expected rainfall intensity Condition of rain, outlook, effects for evacuation
People living in areas prone to sediment-related disasters such as those near cliffs o - . Torrential rain m Patrol dangerous area  Keep away from
are recommended to early evacuate to safety areas. Pay attention to information ° Glra.pl'llcatl lnformatlon in addition to is expected Prepare/open dangerous area
inali plain text warning . ! .
cipality. in1 &: 2hr \veather information on evacuation centers Get ready for evacuation
Municipalit d The operational issue has started until March 2008 at . . "
— — Vunicipality under all prefecture. heavy rain
:\': :;n;}fich Intensity of rain,
experienced earthquake Local Authorities Motion of torrential rain area,

(City and others)

For more information o 5
(Sabo division of XX prefecture) Weather information on

(XX Meteorological Observatory) Isaster record torrential rain




Information delivered by JMA

| Prefecture .g%. }

""_-:H]Mumu-

public

Marine Aviation

Forecasts & Weather ﬁ ! JCG

Warni
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. Fire station
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JMBSC: Japan Meteorological Business Support Center
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Nippon Telegraph and Telephone Corporation
Ministry of Land, Infrastructure, Transport and Tourism
Japan Broadcasting Corporation
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Role of Met Service in National Disaster Management

Structural Measures Non-Structural Measures

No needs for evacuation as long as
hazards do not exceed the limit
The cost is unlimited if we consider
the extremely rare cases

* Residents need to be educated
so that they can act properly.
* Coordinated action is crucial

* Collaboration in non-structural measures (mass media, evacuation)
* Collaboration with structural measures (river/coast/sediment control/life lines)

Structural

R
Collabo ‘Non-structurai
-i~.measures




Numerical Weather Prediction

Data used in NWP

Giobal Dota Coversge Maop 2002.06.02,12[UTC)

GSM (Grid space 20km) MSM (Grid space 5km)
Computed area

PP -

e

Global telecommunication system =

Global NWP Model Meso-Scale NWP Model

Japan Meteorological Agency

Warnings and Advisories

Warnings

|Storm | Snow storm | Heavy rain Heavy snow |
[Storm surge | High waves lood = =)
Advisories

|Gale and snow |Gale | Heavy rain |Heavy snow

(Flood)

Example of Criteria for Heavy Rain Warning

Hokkaido Tokyo Wakayama
Sapporo City Chiyoda Ward Aritagawa Town

3 hourly rainfall amount 70mm 100mm 170mm




Evacuation & Information
during a Flood: Based on
Recent Research and
Initiatives

Crisis & Environment Management Policy Institute

Ichiro Matsuo, Associate Director, Environment
Disaster Prevention Research Institute

JICA Thailand 1

Background

H | believe that to protect the lives of our citizens from natural disasters we must:

1. rebuild a regional (community) disaster prevention system,

2. link disaster prevention information with specific guidance, and

3. ensure everyone take appropriate actions to avoid becoming a victim.
These are the 3 key ingredients of disaster preparedness. Our goal is to research
and propose specific measures based on a variety of disaster investigations, and
work together with various organizations and individuals in disaster-stricken areas to
create communities that can survive in the face of a disaster.

B So far we have looked at a number of disasters, beginning with the Kobe
earthquake of 1995, and including other earthquakes, tsunamis, volcanic eruptions,
and floods. We have conducted numerous independent flood investigations across
the country, and have joined with communities to implement effective initiatives.

Characteristics of Recent Flood Phenomena

» Extreme rainfall (wide intensity fluctuation)
* Frequent occurrence of local rainfall (downpours) in northern Japan
» Typhoons near Japanese coastal waters

* Anincrease in severe rainstorms with no window for disaster
prevention measures

* Increased flooding of small-and-medium sized rivers and unexpected
flood damage (frequent disaster recurrence)

« Landslides occurring in places and at times that are difficult to predict

Sequence of Disaster Prevention
Information during a Flood

Weather information
Forecasts/warnings

Local meteorological observatory

Meteorological
observatorie

National, local governments

o River
Municipalites administrators

Evacuation Municipal offices / River information
information Flood forecasts, flood

prevention alerts, etc.

Disaster management radio
communications/sound
truck/online disaster prevention

information, etc. ‘ News media ’
o)

Cell phon

TV/radio

~ V-




Information and Evacuation in Light of Flood
Investigations

Case Study: Late August 2008 Heavy Rainfall in
the Tokai Region

Case Study: 2009 Flooding in Sayo, Hyogo
Prefecture

Case Study: Survey of Japanese Companies in
Thailand on 2011 Flood

Case Study:

neavy Raﬁfaﬂ |n :Fokal

‘| }‘

Qverview df"Aug
A eg LO.n

J"'l-;

s V Inflow of warm,
moisture-laden air

=7 Radar echo distribution , -

T rains in Okazaki)® (typhoon)
{_:' 7 = *~ JICA Thailand | . 6
.,r"

Low
atmospheric
pressure

Summary of Rainfall and Damage

August 28, 2008, Ichinomiya 160 August 29, 2008, Okazaki
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Flood damage in Aichi Prefecture (Japanese government report)
Flooding above floor level: 1,149 homes
Flooding below floor level: 8,060 homes
No. of households advised to evacuate by Nagoya City
Approx. 360,000 homes No. of shelter evacuees: 375 (according to Nagoya City)

Problems Revealed via Municipal and
Resident Surveys

1. The heavy rain was local and so unexpected that disaster prevention
measures couldn't be implemented.

2. The city was unable to utilize information obtained from residents
calling the emergency number (119).

3. The city made announcements regarding evacuation preparations and
evacuation advisories but the means of communicating that information to
residents was limited since it was the middle of the night.

4. Information sharing between the river administrator and residents was
not smoothly implemented.

5. Information needed by residents was not shared.




[Based on a Survey of 1600 Nagoya City Residents]

[How residents got disaster
prevention information]

Information from TV

Wasn't watching TV at the time

Other ( )

News ticker/newsflash comparing it to
heavy Tokai rain event

Footage of disaster

Evacuation info ticker and advisory from Nagoya City

Landslide warning ticker running across TV screen ;
Landslide/XX River flood advisory ticker (information on
flood risk, etc.)

TV weather alert tickers

Expected rainfall and local advisories

Weather forecast and weather reports

Means of receiving disaster prevention
information (no. of people)

Inquiries and word of mouth 219
Cell phones 172
Internet (computer) | 626
I
163 Radio ‘I—l 192

v | 1447

1015

962

[Level of Satisfaction

with Information]

What wasn't well communicated

1. Amount of rainfall expected in the area
where | live

2. Whether the rainfall will cause damage

3. Expected or current water level of the river
near my home

4. Disaster situation near my home

(current and future status)

=
2

204 40% 60% 80 1004

5.1

55.1

5. Information on blocked roads, etc.
Information 6. Information on whether trains are
was running
insufficient: Information | 7. Whether the situation will require me to
677 was sufficient: evacuate
923 8. Whether | should evacuate
9. iate action regarding i
shelters and evacuation, etc. \L‘
10. Max. inundation depth and area on the
flood hazard map (official Nagoya City map)

11. Other (be specific:

Surprisingly, nearly 60% said the information was sufficient. There were various reasons
why people felt the information was lacking, but in general they wanted local disaster
information and instructions on what to do.

[Awareness and Disaster Prevention Action]

Awareness of evacuation information

and actions taken

Awareness of evacuation advisories
and actions taken

3 I don't remember | | 45 ld 52
o I didn’t think anything in particular | 118 |,‘_J 107
N Other ( 35 28
E I didn’t see or hear any information on | 384 459
9 I'saw and heard the information, and | 701 | | 651
o I didn't evacuate | | 373 i 328
| evacuated to a city-designated
b shelter | 5 2
~ I evacuated to the 2nd or 3rd floor of a 4
nearby buildin | 6
I evacuated to the 2nd floor of my
© home || 17 14
| decided to evacuate to the 2nd floor or other 25
high place | |21
I'tried to evacuate and went outside, butitwas ; ¢
flooded, so | went back inside my home |5
¢ | prepared to evacuate |_| 56 Wl 63
< | decided to prepare to evacuate | 81 S
I went outside to look at the situation | 390 A | 322
0 20 400 600 BOO, 00 400 600 800

There were 7 people who actually evacuated to city-designated shelters. 41 people
voluntarily evacuated to the higher floors of their home or nearby buildings. Over 20 people
considered evacuating to higher floors. There were also nearly 150 people who prepared to,
and probably would have, evacuated.

[Information Tools, ICT]

Having experienced a disaster, what do you think is the best way to
communicate disaster prevention information to the community?

1
o Other (suggestions: | 41
© Communicate disaster prevention information via 23
community disaster prevention leadersmd 231
- - ——
~ Warnings from volunteer firemen and muIn|C|paI | 438
employees
|
© Informing residents via a sound trucl{( | 703
o Informing residents using c_iisa_ste} 261
management radio communications

< E Post real-time disaster prevention information on 375
national, prefectural, and municipal websites!

™ Deliver disaster prevention information via celll | 796
phones'
Deliver disaster prevention information via home
~N telephonesi 293

1
- Utilize digital terrestrial TV (DTTV) data broadcasting | 980

Although there is a strong need for high-tech, many rely on low-tech (people-based)
information sharing.

DTTV is promising, how can it fulfill residents’ need for more detailed disaster prevention
information? Should leverage the strengths of communication tools to send information.




[Disaster-reducing Measures] Based on Answers to Open-
ended Questions

@ | live on the 3rd floor of my condo, so | think it would be even more dangerous to evacuate.

@ Instead of wards, the prefecture and city should focus on high-risk areas, such as locations along rivers
that are at a high risk of disaster and low-lying areas with many detached houses. There is a need for a
system that can immediately get information to these areas.

4 I'd like to have a detailed hazard map of flood-prone areas. The grid cells are too big and hard to make
sense of. I'd also like to see a mathematical model developed that could immediately create a simulation and
spit out data on flood-prone areas, then have those results publicized on the Internet.

4 | wish that data broadcasting, etc. were used to deliver more localized information.

@ | think we need wireless for homes or some kind of media that are directly linked to municipal offices so
we can get info. 24 hours a day.

@ I'd like to see a service that simultaneously delivers information to cell phones. Though posting disaster
prevention information on websites is needed, during a disaster we may not be able to access it, so I'd
like to see use of sound trucks, disaster management radio communications, and cell phones.

4 | think disaster prevention measures should be regularly discussed on the ward level, and opportunities
be created to talk about evacuation measures. Since there are homes without computers and some that
can't be reached by phone, emergency information should be delivered via cell phone.

Initiatives Based on a Study of the 2008
Heavy Rainfall in the Tokai Region

1. Rebuilding an evacuation system

1) A collaborative system among the meteorological office/river and sewer administrators,
Nagoya City, and residents

2) Preparation and regional utilization of hazard information on flooding of inland waters
and river waters

3) An evacuation plan that includes evacuating high-rise buildings and use of private
facilities in the city

4) Reevaluation of evacuation timing and criteria

2. Mitigating the impact of a disaster via information

1) Provide specific disaster prevention info. that matches the evacuation plan

2) Share urgent information that residents want via a viewable structure (build a platform)

3) Identify disaster information that gets people to act and how to communicate it via
different tools

Case Study: 2009 Flooding in Sayo, Hyogo
Su m m ary P refeCtu re Provided by the Japan Meteorological Agency

Hourly rainfall distribution up to 9:21 p.m. (calibrated
rainfalLd_ata) -
e =0

Surface weather (August 9, 9:00 p.m.)

ﬁ_J - &

Mimasaka
City, Okayama
Prefecture

Sayo-cho,
Hyogo
Prefecture

Etau on the 9th at 9:00 p.m. as it moved north and then toward southern Shikoku. This
tropical cyclone and the extremely moist air surrounding the typhoon caused heavy rains.

Rain in Sayo (Shifts due to Heavy Rains from August 9th to10th)
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Kuchinagatani area
1 construction company
employee evacuated by
car

Sayo area
3 people’s cars were washed
away while returning home

1 person, whose car was
submerged, was washed
away while evacuating on foot
1 person's car was caught in
the flood while going to the
municipal office for disaster
response

1 person returning home by
car

mDead 18 20
mMissing 1
®injured 1 | o deadimissing at
mCompletely destroyed homes 161 | Makuyama a prefectural 4 ,
public housing project, = Persons swept away
mSignificantly damaged homes 194 | Hongo area Y ) AL while evacuating in Sayo

area, Sayo-cho
Unable to walk due to
disability

Total: 2

mPartially damaged homes 541

WFlooding above floor level 179

mFlooding below floor level 905
mFlooded hospitals 2
mDamaged roads 322 sites

WCollapsed bridges 16 sites
ERiver damage 269 sites
O Inundated
Kuzaki Kozuki Sayo Hirafuku Kozuki area
1 person, whose car was
1.8m 1.5m 1.5m 1.0m

submerged, evacuating on foot
Based on official documents from the 1 person was swept awaly @ith car-|

Sayo-cho municipal government

Central Sayo-cho

Municipal office
entrance, high-water
marks

*View from

River), Sayo area

Left bank,
Sayo

downstream (Sayogawa

| Central Sayo-cho Flooding Records |

Inundation level 104.4m
Inundation d 1.70m

Inundation level 100.7m
Inundation depth 0.70m

Inundation level 104.6m
Inundation depth 1.20m

Inundation level 106.7m
Inundation depth 1.20m

Flooded Sayo-cho
municipal office

Inundation level 105.8m

Kuzaki Area and Neighborhood
Association

Sayo-cho
No. of
households 2o
Population 20,260

Primarily office workers and
independent businesses

Map of Sayo-cho

chiza
Express

shii
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Kuzaki area

Chizu Express

Kuzaki Elementary
School (evacuation

171 shelter) |
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Center =
Neighborhood
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Water disaster preventid
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~There are 15 block leaders in all
-Some are also in charge of weir and broadcasting
*The block leaders meet on the 10th of each month
The issues discussed at the meeting are communicated to each
household on the 20th
when meetings are held in each neighborhood




From Overflow to Levee Breach

Shimbun)

At approx. 9:20 p.m. the Sayogawa
River levee broke. While the water was
receding, flooding from the Sayogawa
River continued to inundate the district.

¥
Levee breach site (provided by Kobe \
|

Major Damage in the Kuzaki
Area

Dead/Missing 0

Flooding above

floor level approx. 140 buildings

Damage to

" 263,760,000 yen
businesses

5

Water flo
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« Completely destroyed: =
22 buildings
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Building Damage Based on a
Survey

Only buildings reported as damaged
are shown

@ Most of the homes near the washed-
out levee
were completely destroyed.

@ A scattering of buildings along the
prefectural road in the vicinity of
Sayogawa River
were completely destroyed.

Kuzaki Area and Neighborhood
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Damage in the Kuzaki Area (Based on Interviews with Block Leaders, etc.)
Disaster and circumstances Actions of iation presit leaders Major actions |
Flooding in homes (single answer) Damage to homes (single answer) Unii 5:00 | Rainfall “Torrential rain fell until around 3:00 p.m. and several block leaders inspected| nformation eamere e
: : ‘ p.m. _ the river. *River ion, floodgate
BNo flooding | Completely Heavy rains *Persons in charge of weir gathered in a shed near Nakawatari Bridge. -They| operation, communication
0, =] From 6:00 suggested that the neighborhood association president create an emergency|
Flooding below U @ Less than 90% of destroyed om management headquarters for Kuzaki.
floor level households that gPartially o
Less than 50 cm gestroyed 20 i — 1
Oirom floor respond_ed had above N 7:45 p.m. The siren sounds a-The neighborhood association president and 4 persons in charge of the weirl o -0 " C 0
S0emiolm floor flooding of over 2 m. Ogamage Enkoji Temple, Sayogawa hold an emergency response meeting at the Senior Citizens Center. A f d ?1 d 9
O om floor ) From 7:00 | River -Some neighborhoods have evacuated residents of one-story homes (at risk| A SENse of canger shared via
Flooding d floodi d 1o Kuzaki El tary School the neighborhood association
1mo15m Dabove floor p-m- uring flooding) in advance to Kuzaki Elementary School -Gathering of block leaders,
from floor level X *Block leaders were told to “meet at the Senior Citizens Center at 8:00 p.m.” e ST |
Lemtam Flooding @ Partially/completely jacvan
O floor -be\ow floor destroyed homes totaled 8:00 p.m. § *All block leaders gather at the Senior Citizens Center. Fesrnetrasil
Over 2 m f level less than 90% Exceeds evacuation stage *The decision is made for block leaders to warn residents and volunteer firemen| B g
.ﬂ::r[ mfrom BNo damage to . 8:40 p.m. to ask residents to evacuate. *Evacuation support stage
house | Exceeds bankiull stage water| -An attempt was made to use disaster management radio communications at the| *Meeting of block leaders
ONo response ay From 8:00 | jeyel Senior Citizens Center, but it was not working. -Residents warned to
o response p.m. Exceeds bankfull stage water| -Some block leaders used lightweight trucks to sandbag the Sasagaoka Bridge, evacuate
level but the sandbags washed away immediately. -Block leaders stack
0 20 40 60 80 0 20 40 60 80 100 Approaches levee breach sandbags, etc.

Damage other than to homes (multiple answer
9 ( P ) Casualties reported in other -Sudden flooding inundates the 1st floor of the Senior Citizens Center, trapping

0 20 40 60 80 100 120 140 districts the neighborhood association president/block leaders. .
Disaster measures reach

pDamaged househald ems 9:10 p.m. An evacuation *Cars used for transportation are rendered inoperable by flooding and barriers o e .
'Eﬂg;ﬁd stores and factory 126 advisory is given for some roads. eir limit— evacuation stage
ODamaged products 9:00 p.m. | areas *A block leader who returned home is trapped by flooding. u e eve
9:20 p.m. An evacuation +Several cell phones are submerged. -Many block leaders
OPrivate vehicles damaged at home to advisory issued throughout *Senior citizens who failed to escape are rescued by boat. risked their lives

the entire region
11:00 p.m. | 9:50 p.m. Peak water level
(5.08 m)

aPrivate vehicles damaged at
evacuation shelter
ODamaged fields

@ The most damage was to
household goods, followed by
damage to vehicles (80%).

®Damaged fences and hedges
O0ther

®No damage

BNo response )

R ETRL—FE

Actions of Block Leaders to
Protect the Area

Disaster prevention actions taken by a block
leader (Mr. A)

@ = y | Yas 5y
wogmiths. snf) e
@ At 7:45 p.m., goes to the Senior Citizens Center £ COUI’a eous ACtIOﬂS Taken b ]I =
@ Warns all neighborhood households for which he is " g y
fesponsiiclionion) 14 Block Leaders to Protect the
Returns to the Senior Citizens Center, retrieves
[©)] sandbags, and heads to the Sasagaoka Bridge (by Al’ea

car)

@ Goes to shed where persons in charge of weir are
d

gathere: Water was up to

chest level here,
so he swam

® Goes home to check on safety of family (on foot)
® After checking on family, is swept away by water L N

while heading back to shed (on foot)

Goes to a car dealer on the other side of the bank to | 5
@ geta car . : £ ) . 3
P ———— The @ indicates the evacuation _

1 u gk

[©] Heads out to rescue residents via boat Shelters tO WhICh the b|OCk u,H_.” z
@  Picks up residents in boat and goes to evacuation |eade rs f| nal Iy we nt

shelter

—

The disaster prevention equipment, such as
sandbags and boats, were scattered over a wide

Location of sand and bags for
sandbags

JICA*Thailand




i - ™ [T

Acknowledgment of the Block AR REREE A Question: Did you evacuate to a place Evacuation Conditions (Avoiding

) H ) - . .
Leader’s Warnings 7 other than yoyr home? vee Becoming a Victim)
g 2L
Did you hear the warnings given by the BYes 30 m ,’ ,I ‘
neighborhood association president and block J &S i ' Evacuation shelter Break Total
leaders? (N = 125) =No I o5 ’ 3 I 53 fiNo down
F T 4 mima
(% il - 5 Evacuated to Kuzaki Elementary 27 56
Block 1 X = rl No response é School
5
Block 2 i |' o : = | 2 _ | Evacuated to home of 12
Block 3 _j ,.‘-‘ b ot \\ : | g .% family/acquaintance
Block 4 VN = 2 8 | Evacuated to high ground/higher 13
R . . ” < elevation
\ . . 3
Block 5 g Question: Where did you evacuate to? & [oner "
Block 6 e T Evacuation shelter at
Block 7 PR : school, etc. ° Evacuated to 2nd floor of home or 75 81
LT = ! i

oc A u Home of relative or 27 g higher
Block 8 :J 3 4 acquaintance | 1 T Was on 1st floor of home 6
Block 9 Ve r Nearby high ground or
Block 10 r I home of acquaintance 7

"s"_' ¥ | u Other 8

Block 11 B0 rias, ‘
Block 12 s - -I . No response L

ocl ~ o 1 :

el % | L= \ There were few evacuees at the designated

Block 13 . shelter, Kuzaki Elementary School, but
Block 14 B residents used their own judgment to flee to
Block 15 ;

Problems Encountered

While Fleelng Desired information on the day of the flood

Shelter (final) e 1 0 20 40 60 80 100 120
® Home e / Although there were those who sought shelter . .
> | g Current rainfall and anticipated

£y at Kuzaki Elementary School because of the rainfall, etc.

Inundated area

5 . ) 99
warning given by the neighborhood o w Information on current state of the
association, many stayed at home or a friend’s river, anticipated state, etc. 113
home. Many de_mded to seek refuge on the o Reservoir information
2nd floor of their home based on flood . .
-~ L. . Information on which areas were
conditions, etc., but also felt at risk in their Ofiooded
home.

. Disaster forecasts, such as safe
areas

86

The disaster prevention actions taken by block
leaders were arduous because the location of
the sandbags, boats, etc. were scattered.
There was a need for life-saving equipment
that would facilitate disaster prevention o Information from municipal offices
activities.

o Need to evacuate home

m Precautions to take during a flood

B Other

Numerous vehicles sustained flood damage,
including those taken to the school
(evacuation shelter) grounds.

B No response




Ideas on how to share and communicate information on evacuation and
water levels

Increase the volume for disaster
management radio communications
Make it easier to understand disaster

B management radio communications
broadcasts
DOUse TV and radio broadcasts

OUse cable TV broadcasts

B Communicate by cell phone e-mail
B Communicate via websites

B Make resident lists and maps

Common water level siren warning for
multiple areas

m A system offering real-time information on
river water level

mA shared multi area-wide system for river
conditions

o Power failure backups for disaster
management radio communications

@ Other

m No response

100

Initiatives in the Kuzaki Area of Sayo-cho (Collaboration with Neighborhood
Associations in 2012)
my

Kuzaki Neighborhood Association
Disaster Prevention Action and
Support Guide

Collaboration with
Kuzaki area
neighborhood
associations

W Newly built, municipally
managed apartments in the

W Workshops held at the district

district center

WA temporary emergency

W Completed and distributed shelter was built on the 2nd
the Disaster Prevention floor

every household

Kuzaki Neighborhood Association, Sayo-cho
Crisis & Environment Management Policy Instiute:

Summary

M The neighborhood association (a resident volunteer organization) acted to protect the area.

M Many narrowly escaped death. There are numerous problems that must be solved before
another disaster strikes.

@ Several evacuation sites should be established in the area, including temporary shelters.

@ Equipment, such as rescue boats, life jackets, and ropes, should be stored at shelters.

@ Initiatives should be promoted that enable sharing of disaster prevention information among
areas in the immediate vicinity.

@ Disaster management radio communication equipment should be flood-proof. Always
double check. Cell phones are now life-saving tools.
Cell phone companies should make all cell phones waterproof by default.

@ In areas where cars are a necessity, include how they should be used in the evacuation
plan.

B Evacuation plans should be drawn up for each area. Residents should take independent action
in cooperation with government initiatives. Experts should create a system that supports those
actions.

Case Study: Survey of Japanese Companies in Thailand
on 2011 Flood




Survey Targeting Parent Companies of Japanese
Overseas Subsidiaries - cemi survey

Targeted companies:

Most subsidiaries were Parts suppliers. Most supplied raw materials/parts within Thailand,

followed by exporters o

anufactured products.

Number of suppliers

Companies supplying raw Companies supplying parts
material P pping P

Com?anles supplying
ctured products

manufac

By supply chain

Max 920 Max 3,600 Max 1,200 Raw materials/materials 1
Min. 3 Min. 5 Min. 1
Avg. Avg. J Avg. Parts manufacturing
82 | 405 166 (shipped to factories that 2
manufacture parts, etc.)
Number of companies
supplying raw materials Parts manufacturin
pplying (shipped 1o factories that 8
Raw supplied from within Thailand Raw materials/parts supplied from outside Thailand | | manufacture finished products, etc.)
Max. 3,700 Max. 850 5
Min 3 Min. 3 Finished product manufacturing
Avg. 290] | Avg: 76
) Retail or sales | 0
Manufactured products shipped (delivered) Manufactured prcducls shipped (delivered)
within Thailand ide Thailand
Max. 330 Max. 880 Distribution [ 1
Min. 0 Min Py
Avg. 75 I Avg. 115 I

None of the above

Damage status-1:

When companies indicating they suffered flooding were asked the inundation depth, less than
80% answered 1-3 m, and over 20% answered 3-5 m. In addition, 15 companies indicated
they had halted business (operations) over an average of 46 days

Period business

Inundation ‘ ’ Extent of inundation ‘ (operations) suspended
[]=] 508 1008 1508 2008 2508
Company A 210
Company B s 3!
Company C 0
Company D 120

Company E | No response
Company F | No response

ax. inundatiol Company G a5
Inundation of depth above Company H 150
local subsidiaries ground surface Company | 120
= N=17 Company J s 33
Company K 150
Company L 13
Company M b

Company N s 40
Company O | No response

Company P
® Under 50 cm ®Over 50 ¢cm, under 1.0 m pany ’ 165
Company Q 18
= Over 1.0m, under mOver 3.0m, under 5.0m
=3.0m
Over5.0m

an average of 46

*Business operatlgns were halted for | =18}
ays.

Damage status-2:

Nearly all items correspond to direct damage from flooding. As a result, the majority of indirect

damage included difficulty in obtaining raw materials, followed by a reduction in business

transactions.
Direct damage ‘ Indirect damage ‘
Cost of direct damage C 1 for direct damage Cost of indirect damage Compensation for indi
Max. 600 Max, 270 Max. 9 [
Min. 1 Min. 1 Min. 3 ‘
Avg. 151 Avg. 71 Avg. 6
Unit: 100 million yen Unit: 100 million yen 2 Unit 100 million yen Umt mo mnnon ven
10
Buildings were inundated 15 Obtaining raw materials, parts, etc. was difficult and
operations stopped! 8
Soil, mud, and debris accumulated on floors | 16
Power went out Obaining raw materials, parts, etc. was difficult and
15 raw materials, etc. were procured using a different 7
foute than usual
Infrastructure, such as water and sewage, was
inoperable 14
Shipping and exporting of manufactured products,
Manufacturing machinerylequipment, etc. was etc. became impossible due to the impact on 6
damaged 16 distribution
Raw materials/parts, etc. were unusable 15
Business transactions ceased
Products ready to ship were damaged and could
o longer be shipped 13 I
Electronic equipment, like computers, printers, etc.. 12 Business transactions decreased
were unusable |
Documents, etc. were damaged 14
No particular impact | O
Electronic systems, lie lighting, AC, etc. were 15 *Since the Thai government issued an
evacuation order just prior to flooding,
oter | 1 no one was in the factory. 2

Useful information for coping with the flood:

As a way to cope with the flood, 80% of the companies established a disaster response
headquarters either in Thailand or Japan. Many indicated they also used the Internet and TV to
obtain information. The most helpful information was about the inundated areas, followed by
information from related companies and clients.

‘ Means of obtaining Useful information

information

Information on heavy rains

13 Information on rivers

Information on transportation
Radio

Video showing the current
situat

Internet

E-mail

Information from the Thai
SN (eTegTone government
boards, Mix, Twitter. etc)
Jalpiomation from the

abaNese GOvarmer

Warnings from others
nearby

Information lﬂ.)% !“e hesg
Contact from the Thai Informatjon from su,
om the Thel cnsieeen SgmagpeY

oth Other
er

Nothing in particular




[ Suggestions from companies suffering damage: ]

Suggestions for the Thai government:

*Thai Government: Provide accurate flood risk information

-Thai Government: Develop measures for dams, reservoirs, and industrial complexes
-Thai Government: Initiate infrastructure improvement and flood control measures

Suggestions for the Japanese government:

-Establish systematic government guarantees in the event of a flood

Lay a strong foundation for alternative production system in cases like this
-Government support in times of disaster for alternative production abroad

-Revise, reduce, and computerize paperwork for establishing alternative production
-Promote Thai-Japanese government cooperation and use of various technologies,
etc.

Recent Examples of Initiatives

The Nagoya Water Disaster Information Sharing
Promotion Coordination Council

Establishment of the Nagoya Water Disaster
Information Sharing Promotion Coordination Council

Formed in June 2009, the Nagoya Water Disaster Information Sharing Promotion Coordination
Council serves as an umbrella for various disaster prevention organizations. Working against a
backdrop of destruction wrought by frequent storms and flooding across Japan, including the torrential
Tokai rains of 2000, August 2008, and June 2009, the Council is looking for solutions to problems
related to sharing flood and disaster prevention information.

9

U Establishment of the Nagoya Water Disaster Information Sharing Promotion Coordination Council and J

collaboration

Shonaigawa Telecommunicat
River Office ions carriers

— Collaboration with

relevant organizations

Review Process at Meetings

Preparations under Threat of flood Prior to During After
normal conditions disaster disaster disaster

2 9
VaE e i<
N s ‘\ <

~ " <Q
é e )
4 4 Action 3 N

cuation

) to high
Action 1 . Cotpmunication of ground
Virtual information
) meetings Action 7
Action 8 Use of notifications
) sent to persons in a
Crisis management Action 2 isk specific area
trainingg Ris Providing emergenc
for persons in awareness - " information
charge of disaster index A= N “\S' E
prevention . -”E] 5 Res\‘t_‘eo“
3 o o
Action 4 é\(e;\‘:"“
Joint training e nget
Action 6 Creating a -
flood bulletin Implementing
AclonS  Reyising Foaing % glag a?rg times in
communic Jereeton Y

ations




Initiative 1: A Shared Sense of Danger during Typhoon Melor

*The risk awareness index created by the
Coordination Council was used widely during the
September 29, 2009 Typhoon Melor that struck the
Pacific coast.

9th12:00am

8h9:00am.

October 7h 9:00 p.m.

7th9:00am

Map of coastal
waves

6the:00am.

5th9:00am
2nd 9:00 am.
1st9:00am

Ahg0am.y o0 omoc0am

Low atmospheric pressure

Irago Observatory 956.4 hPa(highest since opening in 1947)
Maximum tide level (TP)

Mik)awa Port (Aichi Prefecture) : 3.15 m (highest since Typhoon
Vera
Maximum wind velocity

Nagoya: 17.3m/s  highest in the past 10 years
Irago: 23.2 m/s highest in the past 19 years

Centrair: 32.7 m/s (strongest instantaneous wind speed 44.2 m/s)

2009 Typhoon Melor Aftereffects

Provided by Chukyo TV

" The river swelled, causing the
collapse (Chita City, Aichi Prefecture)
-

The truck turned over due to strong winds (Toyogawa
River, Toyohashi City, Aichi Prefecture )

As Typhoon Melor ap(!)roached the coast of Japan, the council members (meteorological
observatory, news media, municipalities, and river administrator) exchanged information so that the
area was able to take unified disaster prevention action through information sharing and a shared
sense of danger.

e - L B = N
24 Téahoqp dis‘aste?pre'\'j/_ §ntion precautions,

Rrhationton river

"

"%" View high tide as a risk and take precautions

6. Precautions for coastalareas during high tide




Media warnings were given early!
« If there hadn’t been a shared sense of danger...

Normally, newscasts on the typhoon, running from the middle of the
night on the 7th (Wed.) to early morning on the 8th (Thur.) would have...

=warned people to take precautions after noon on the 7th
* As a result of a shared sense of danger...

On the 5th (Mon.) the shared sense of danger spread

=>Iﬁadinhg to full coverage on the evening news beginning on
the 6t

A

A “On the night of the 7th, stay in a safe place and don't go out”

A “Prepare for the typhoon and take all necessary precautions,
such as removing items from the veranda!”

These kinds of warnings were repeated from the 6th by every
media outlet.

“Keywords” were broadcast by all stations

» Expressions that instill a sense of danger are
important in alerts!

A*Just like Typhoon Vera...”

= Evoke images of Typhoon Vera and suggest that significant
damage will be done (an image of the worst case scenario)

A“The strongest typhoon in the past 10 years”
= An image of strong winds like none ever seen before

* News began to spread on the 6th, so the

response from various organizations was also
quick...
A Many municipalities decided early on to close elementary
schools, etc.
A Toyota decided to close their factory
= Every media outlet reported this on the 7th
= It subtly drove home the idea of taking action

What did the news media communicate?

cteristics of Typhoon
Me lor
=EStidong wilind's

Risk of the strongsst typhoon in &
decade

A Quickly evacuate if you sense 5 Typhoon! + autumnal
danger ralin firent

Riisk off lnilehy tide

Evacuate to tall —— ' R,@flrﬂ-,;ﬁ

SO EUIE

buildings - ‘
ot e — s e e E—— T — / —

How did the residents cope?

1) Targeted areas: City's 10 wards where evacuation information was
announced

2) Men and women 20 years and older who live in the targeted wards

3) 100 samples from each ward for a total of 1,000 people

4) Survey method: An online survey of an Internet research panel

5) Survey period: December 21, 2009 to December 25, 2009

Thoughts about the news reports seen and
heard on TV and radio

15%

The point at which people thought it’ d be a
serious disaster

I thought it would
be a serious
disaster

w | thought
something was _— — ——
going to happen —

From the
— Fromaround | Fromthe | qe 000 | From the From early
i thi the 6th, when |morning of the i evening of | morning on
280 people . | didnit think reporting on | 7th,the day | SYE1A0 o the 7th, when:| the 8th, the
anything in the typhoon | before the |58 BRI ETR. | the typhoon ay the
particular began typhoon hit ‘typhoon winds picked | typhoon hit
landed) up




Information instilling a “sense of danger”

Information that triggered the idea (among 280 people)
that it would be serious (multiple answer)

News about the weather and typhoon on the TV and
radio’

Sinale
HAGH

. answer g,

News reporters’ warnings on the TV and radio. 101 26

Commentary from experts and the meteorological
observatory on the TV and radio”

120 28

Alerts from the meteorological observatory broadcast- 98
on TV, etc.

FOTECaStSAbUTt e TiveT flootimy-broatcast o
etc.

Information on evacuations and evacuation
advisories from Nagoya City 10

Warnings from neighbors

Discussions among family Information obtained 16
Information looked up online 75 Via broadcaStS Created
News reports that Toyota would be closed on the 8th,, 17 4
the day the typhoon was expected to make landfall asense Of dangel‘-
1
Explanatory newspaper articles 16

Other (Please note specifics: ) 13

Disaster prevention actions taken by residents

Actions taken after learning about precautions via TV, etc.

(multiple answer
| thought about what might happen

467

"""""" subsided

| thought in advance about evacuating because if |
the winds became too strong it might have been

impossible to safely evacuate later Many people obtained

information from news
media and refrained
from going out

| prepared to evacuate

| evacuated to a shelter

I moved to the 2nd floor of my home

| stayed home because | live on an upper floor
| went to work at a different hour

| patrolled around my house and fields early on

| discussed the broadcast news with family and
neighbors

Other (Please note specifics: )
| didn’t do anything

Assessment of the shared sense of danger

-The "suppliers" of disaster prevention information and “communicators,”
including community disaster prevention organizations and news media, shared
information as well as the sense of danger in advance and succeeded in
impressing on people the importance of taking disaster prevention actions.

-Collaboration among the meteorological observatory, river administrator, and
municipalities led to the early evacuation announcements.

-Most residents got typhoon and disaster prevention information via news media
at an early stage and refrained from going outside, which kept the number of
casualties down dramatically.

-Essential utilities that participated in information sharing were also able to work
well ahead of the storm to smoothly establish in-house disaster prevention
systems, etc.

Initiative 2: Revising the City’s Standard Evacuation
Commun|cat|0ns Aiming for Easy-to-understand Disaster Prevention Information

HRevising standard communications

 |dentify problem with current standard communications from

Nagoya City
-
» Review/draft a policy for revising the standard communications

— Aim for standard communications that are clear and easy to
understand

Provide information with the changes clearly highlighted
Provide the minimum required amount of information
Make inputting short and simple

Provide easy-to-use information (scripts for reporters, etc.)

o

Tailor information to news media format




M Support system for information input

A system designed to make providing
evacuation information short and simple

System

e ——
illustration

‘%

VAN Send fax via computer Transmit Receive
Disaster Prevention Office, Nagoya City News
media, etc.

Initiative 3: Workshops to Boost Residents' Ability to

Take Disaster Prevention Measures

1st time

2nd time

3rd time

e
(1) Introduce:
Neighborhood walks,
public meetings
(Participants: 7 neighborhood association
heads)

Participants toured the area to
learn more about flooding and
spoke about the workshops with
school district reps.

1. Neighborhood walks

((2) Training using
maps, exchange of
ideas

(Training session conducted using maps
after explanation and guidance. Participants:
about 30 people from relevant organizations,
Nagoya TV, Chukyo TV, Tokai TV, and NHK)
Older versions of maps and
hazard maps were used to
confirm local areas prone to
flooding and potential new

evacuation sites, etc.

(, . . )
(3) Discussions on
individual disaster
prevention

(Participants: about 30 people from relevant
organizations and Chukyo TV)

Organized ideas elicited during
map training session and
discussed individual disaster
prevention measures for the
community. The Individual Disastq
Prevention Rule Book was drafted.

Initiative 4: Promoting Safety in Flood-prone Areas

Normal conditions Heavy rains

Al P
(ﬁ\ 2 f.’;(\\

Rise in water level Evacuation

Japio
[eaibojouoiyd
Juouswiouayd

- N High-risk areas Areas at risk of Hazard map areas
&, 3 flooding
§ | 3
=]
25
g; =~ High-risk floors Areas at risk of Areas at risk of flooding
% ﬂ_g-g. -Underground facilities flooding -Wooden homes
= @ %% *Basements -Wooden homes +One-story homes
@ °B2 -Semibasement -One- hi - 1st floor, etc.
= S5 ne-story homes \
= structures, etc. -1st floor, etc.

-Measures to
increase knowledge
under normal
conditions (hazard
map, Marugoto
Machigoto (All Around
Town) Hazard Map,
city publications,
resident workshops,
etc.)

*Review method for

)
u

-Determine high-risk
-Determine high-risk areas areas
~Know targets (persons
needing help during a
disaster, etc.)
-Persons needing
evacuation assistance
*Method of informing the
community, etc.

-Know targets (persons eS:crﬁlanngorl: nnecessary
needing help during a ) "
disaster, etc.) (appropriate action to
+*Method of informing the avoid danger)
community, etc. .

(visualization of water

level information,

uonendens
w w

informing the

community
-Reevaluate
evacuation shelters,

o
payl| Japio uonenoens

salllnlloe Buisiel
-ssaualeme/abpajmouy
abnyal yaas Ajueiunjon
uollenideAnns?
10} uollesedald

20 uUu®BApE

Summary




My Perspective on Information and
Evacuation (Part 1)

B Unlike earthquakes and other disasters, people have time to take flood prevention
measures

H Disaster prevention information saves lives and prevents economic damage.

H It's important that residents and organizations increase their awareness about disaster
prevention and related information when conditions are normal.

M It is important that government and river administrators quickly provide accurate disaster
prevention information.

B Various means and tools should be used to communicate accurate disaster prevention
information to residents.

M It is important to communicate disaster prevention information via news media, such as
TV. A collaborative system with news media should be reconstructed.

My Perspective on Information and
Evacuation (Part 2)

B Those that provide disaster prevention information should tailor communications to meet
the needs of the target community.

M People want local disaster prevention information.

B In the future, regional disparities and information literacy will impact the degree of
damage from natural disasters. (The uninformed are more vulnerable to disasters.)

M The time will come when all residents will have smartphones. However, during a
disaster, sometimes mobile tools become unusable due to power failure, flooding, etc.

M To reduce damage from flooding, the risk of flooding to homes and various organizations
has to be reduced.

B We must systematically instill a sense of danger about disasters across the community!

Characteristics According to Type of Disaster

Type of disaster Possibility of wide- Advance Window of time to
scale disaster warnings take precautions
Typhoon (@] Yes © several days
Localized heavy rains X Yes A30 min. — 1 hr.
River flooding (overflow) A-O Yes O several hours
High tide A-O Yes O several days
Landslide X Yes X
Earthquake A-O no X
Tsunami (@] Yes x - O several
minutes or more

We Must Create a Collaborative Community Flood
Preparedness System

[Improved disaster prevention literacy ] [ Specific individual evacuation systems ]

Practical
measures during a
[_S[rengtﬁenea_ collaborative )] disaster ~Improved effectiveness of
community system disaster prevention information

Municipalities

<Review system>

i . Neighborhood
~ St ~_associations
poice  RESidents’ Council to

“department ~ Promote Safety . Fire department

Create a community oriented system where
everyone puts their heads together. Volunteer fire

Social welfare

Corporations
’-.____________/

News media




The Role of Self-reliance, Cooperation, and
Public Help at Different Disaster Stages

Raise Awareness Disaster Risks
One Notch to Fight Apathy

’__: o Moderate ‘




	12. Training in Japan



