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Background to the Enactment of the Sediment Disaster Prevention Act* (1) &£ B 3&& Designation of Yellow and Red Zone in Japan = B1X&®
Heavy rainfall caused debris flows and steep slope failures in Hiroshima city in June About 440,000 Yellow and 280,000 Red Zones were designated based on the
1999. MLIT enacted the Sediment Disaster Prevention Act to strengthen the non- Sediment Disaster Prevention Act. (End of FY 2015, Progress Rate: 68%
g g
structural sediment disaster countermeasures.
* Act on Sediment Disaster Countermeasures for Sediment Disaster Prone Areas
® Dead or missing' 32 Number of Zones Estimated number of conclusively designated Yellow Zones: about 650,000*
. u
® Completely destroyed houses: 154 700,000 —
® Number of sediment disasters: 325 600,000 |
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3 * Estimated number of conclusively designated Yellow Zones g 3 29
Total number of Yellow Zones estimated to be conclusively designated by prefectures as of the end of FY 2015. g
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Sediment Disaster Alert © @txiEd
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Background to the Enactment of the Sediment Disaster Prevention Act (2) Y BLxEd

In order to assist mayors in determining whether to issue evacuation
recommendations/orders, and to provide residents with useful information for
evacuation, during times of elevated danger due to rainfall.

@ Channels of Sediment Disaster Alerts

I Prefectures |-->| Municipalities |—->

Critical line set based
on the past disaster
record

sjuspIsay

C=t$ Local Meteorological

= Observatories, etc. [ ] TV, Radio

E > Channels

S

e Snake line Low risk ‘ngh risk @Soil Water Index

2 (actual rainfall) Rainfall An index of the amount of moisture preserved in the soil
5 forecasted in by precipitation. It is calculated using the “tank model”
c tzhﬁrfso"ow'”g method.

E W /' Flow of rainwater through the earth The total slandinsgozllv\?lt:‘reirn‘;?jréis constitutes the
o Rainfall forecasted { Rainwater

O MY ON

in the following 1 hr
r
Sediment
Disaster Alert

is issued

2 hrs
before
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Soil Water Index (Long-term Rainfall Index)

Issues before the enactment of the Act
O Sediment disaster danger spots had been increasing.

O Local residents were unaware that certain areas were sediment disaster danger spots.
O Land-use regulation was not strict enough in the danger spot areas.

@ An example of an increase in the number of danger

- - @ Change in the number of steep slope failure danger
spots due to land development (in Saeki Ward,

spots in Japan

Hiroshima City)
. _ 120,000 113,557+
110,000
100,000
90,000 81,850 86,651
80000 7595 1242
70,000
60,000
50,000
40,000
30,000
20,000
10,000
d s 3 ! O
1966 1999 1982 1987 1992 1997 2002

Steep Slope Failure
Danger Spots: 4

Steep Slope Failure

Danger Spots: 24 * The survey method was changed slightly between 1997 and 2002.
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Amendment of the Sediment Disaster Prevention Act (2014)2 B+%&E#

Creation of Guidelines for Sediment Disaster Risk Management [MLIT]

Basic principles of sediment disaster risk management
Guidelines for basic investigation of risk assessment
Guidelines for designation of Sediment Disaster Hazard Areas, etc.

g

Basic Investigation [Prefectures]
Investigation of the topography, geology and land-use in the sediment disaster prone areas

¥

Designation of Sediment Disaster Hazard Areas [Prefectures]
(Areas at risk of sediment disaster)

Yellow Zone

@ Transmission of information and preparation of warning/evacuation systems [Municipalities]

Designation of Sediment Disaster Special Hazard Areas [Prefectures] Red Zone
(Areas where normal buildings would be completely destroyed by a sediment disaster)

@Land use regulations
Targets: Sales of building lots and houses, as well as development projects concerning
facilities for special needs populations
@Building codes
@®Recommendation of building relocation 7

[Lessons learned from the Hiroshima Disaster in August 2014]

@ Local residents were unaware of the sediment disaster prone areas because a
Yellow Zone had not been designated.

@ Evacuation of local residents was delayed even though it was raining heavily.

@ Staff of the municipalities did not have adequate knowledge of and experience
with sediment disasters.

—_

[Major points of the amendment]

@ Prefectures must make public the results of the basic investigation as soon as
possible in order to make local people aware of the risk of sediment disaster.

@ Sediment Disaster Alert is specified by the Act as information for determining
whether to issue evacuation recommendations/orders by mayors.

@ MLIT should make every effort to provide necessary technical advice and

data/information to the prefectures and municipalities. 25
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Background to the Amendment of the Sediment Disaster Prevention Act (2014)@ BLXiEd

TR REMILEOHRAEE © @txEs

[Damage caused by the Hiroshima Disaster, 2014]
Date: 20 August 2014
® Dead or missing: 74
® Injured: 44
® Destroyed houses (completely): 174
® Destroyed houses (partially): 329
® [nundated houses: 4,180
® Number of sediment disasters: 166
(107 debris flows, 59 steep slope failures)

P Al 3 o4 - ke
Yagi 3-chome, Asaminami Ward, Hiroshima City

N

Yagi 3-chome ad 4-chome
Asaminami Ward, Hiroshima City
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Disaster Types Targeted by the Sediment Disaster Prevention Act & B+3&&

Prefectural governors classify Sediment Disaster (Special) Hazard Areas according
to 3 disaster types: debris flows, steep slope failures and landslides.

@ Debris Flows @ Steep Slope Failures @ Landslides

=
8
]
D
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&
h

MEOXIE 4
-/ "
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BA215513250m)
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2i5&1350m)

Water-laden masses of soil

A steep slope of 30 degrees Soil mass on a slope moves
and fragmented rock rush or more collapses abruptly slowly and chronically along the
down mountain streams slip surface
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Measures taken in Yellow Zones Y BExEY Method for Identifying Red Zones Y BLXES

Development of Information Transmission and Warning/Evacuation

Systems [Municipalities]

O During times of heavy rainfall, in order to evacuate the local residents to emergency
shelters prior to a disaster, in disaster prevention plans, municipalities should establish
warning and evacuation systems including information collection and dissemination as
well as shelter.

O Municipalities should prepare and distribute evacuation maps that include Yellow/Red
Zones and emergency shelters, and organize evacuation drills.

Red Zones are areas where the force exerted on buildings due to debris flow, steep
slope failure and landslide exceeds the resistance capacity of ordinary buildings.
Red Zones are included in Yellow Zones.

1. Force exerted on buildings due to debris flow
The force is calculated based on the computed height, velocity and density of the
debris flow, stand on assumed total volume of sediment discharge, river bed
gradient, river width, etc.

<Examples>
@ Preparation and
distribution of evacuation
maps (Hiroshima city)

@ Explanation of evacuation maps to the local residents
(Fuueda C|ty Shizuoka pref.)

2. Force exerted on buildings due to steep slope failure

1. Force due to movement
The force is calculated based on the height of the steep slope, slope gradient,
etc.

2. Force due to deposition

The force is calculated based on the height of the deposition using the assumed
total volume of collapsing soils.

3. Force exerted on buildings due to landslide

The force is calculated based on the assumed movement of the landslide, unit

" weight of debris deposition resulting from the landslide, etc.

21
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Method for Identifying Yellow Zones (Landslide) & BLxi&%
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Measures taken in Red Zones © B1xEd

Select areas at risk of landslide based on the
following points

D Areas where damage has been caused by
landslides in the past

2 Areas with signs of landslide activity (tension
cracks, depressions, upheaval etc.)

@ Areas with landslide topography and areas prone to
landslides based on rock types and geological
structures, etc.

Direction o
Landslide

2U0Z MOJIOA

Landslide Areas (area
that have experience

(17) eauv apispue jo yibus

T TR . A 4

Investigate the direction, width and length of
the landslide area

fatslatels

T
!

auo0z pay

Identify Yellow Zone

woseg Xew ‘11

- Landslide area itself
+ End of the area (lower part) ...within the length of the
landslide area (250m if L1 exceeds 250m)
¥ Excluding areas that clearly cannot be reached by debris due
to topography

Width

19

O Land Use Regulations [Prefectures]
Sale of building lots and houses, as well as development projects concerning facilities for |
special needs populations, schools and medical facilities, are strictly controlled in Red '
Zones. Only when they satisfy the designated standards will they be permitted by
prefectural governors.

O Building Codes [Prefectures and Municipalities]
Buildings with living spaces need verification of structural safety against sediment
disasters.

O Recommendation of Building Relocation [Prefectures] ;
The prefectural governor may recommend that a home owner relocate his/her building in
the case of a significant risk. |

<Examples>

@ Permit system for specific @ Recommendation of building

@ Building codes
development project: relocation

SUTEINNETEY
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Method for Identifying Yellow Zones (Debris Flow) L
‘ * Select mountain streams at risk of
debris flow (excluding catchment
* * areas of 5km? or larger)
. l
* ‘ Investigate fan apex (starting point
of overflowing)
* Estimate the direction of debris
flow (downstream)
Mountain stream with
debris flow risk v
Fan apex (starting Determine the horizontal extent
point of overflowing) included within 30 degrees on both
s sides of the river bank
&
q@b\f@; l
S Determine the lower end of area
with a slope of 2 degrees
Horizontal extent within - l
30 degrees on both sides Identify Yellow Zone
of the river bank 15

2 Excluding areas that clearly cannot be
reached by debris flows due to topography
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Method for Identifying Yellow Zones (Steep Slope Failure) Y BixES

Yellow Zone

Red Zone

Upper -end point
<

Steep Slope lﬁﬁ

Select areas at risk of steep slope failure
(a slope of 30 degrees or more and a
height of 5m or more)

A 4

Investigate the top and bottom of the
steep slope

A 4

4
7
7
4

4
4

;7 Slope of 30

,/~Jdegrees
,/  or more
— L

Height H (=5m or more)

Investigate the height and gradient of the
steep slope

A 4

Identify Yellow Zone

_______ - Steep slope itself

2H (50m if 2H exceeds )
50m) Lower-end point

> » <
< >

+ Top... within 10m of the upper-end point

+ Bottom...within twice the distance of the
height at the lower-end point (or 50m if 2H
exceeds 50m)

¥ Excluding areas that clearly cannot be reached by 17
debris due to topography
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