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Synopsis

“The 8th Japan-Italy Conference on Sediment Disaster Prevention Technology” was
held from November 28th to 30th, 2012. This Technical note reports the outline of the
proceedings, the contents of the research presentations, and the agreements on future
collaboration of both countries in the conference.
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SABO Administration in JAPAN

November 30, 2012

Dr. Noriyuki MINAMI

Director-General, Sabo Department,
I\{Iinistry of Land, Infrastructure, Transport and Tourism, JAPAN

1. Recent Sediment-Related Disasters
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Multiple Causes of Sediment Related Disasters in Japan@

Most advanced countries in Europe have stable geology and no volcanoes or earthquakes. Therefore, sediment
related disasters after heavy rain are rare. But Japan suffers from all of these adverse conditions. Sediment
related disasters countermeasures are essential to saving lives and a vital prerequisite for infrastructure.

Volcanoes in Japan
110 active volcanoes,
about 10% of world total

"ARank A volcano Heavy rain in Japan
Seasonal rains and
typhoons bring some of

world's heaviest rainfall
Typhoons of

Rank B volcano

ARank C volcano
AUnranked

Earthquakes in Japan
About 20% of world
earthquakes occur
around Japan

inpoann

= Municipality with 200+ sediment related disasters danger locations

= Municipality with 100-199 sediment related disasters danger locations

K| Municipality with 1-99 sediment related disasters danger locations
775 O Municipality with no sediment related disasters danger locations

As of November 30, 2011
Due to harsh natural conditions, about
n

i

Fragile Japanese Archipelago
Complex, fragile geological
conditions with many fault lines

90% of Japan's cities/town/villages are

ibution of M3.0+ earthqual ear danger of sediment related disasters

1998 to 2000

Geological distribution in Japan

1©

Expanding Urbanization and Sediment Related Disasters ¢

o Random sprawling of urbanized areas is rapidly increasing the risk of sediment rerated disasters.

| Present situation of residential development (example of Saeki-ku, Hiroshima city) |

L i 9,
There are [ steep slop ure hazard

locations.

i
The number of steep slope failure hazard
locations increased to (][] .

Debris flow and Slope failure disasters that destroyed the residential area that extended to the mountain foot
because of residential development
(Disasters in Hiroshima city by the torrential rain at the end of June 1999).
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Number of Incidents per Year of Hourly Rainfall (1976-2011)

. . « Events/year of hourly rainfall
1. Events/year of hourly rainfall of 50 mm or above (per 1000 locations) - 1300 AMeDAS observation

stations nationwide

1976 (S51)-1991 (H3) 1992 (H4)-2001 (H13) 2002 (H14)-2011 (H23)
Avg. 183 events Avg. 199 events Avg. 226 events

360

(events per year)
4Uu

350
300
250
200
150
100
50
0

2. Events/year of hourly rainfall of 100 mm or above (per 1000 locations)

(events per year)

10 1976 (S51)-1991 (H3) 1992 (H4)-2001 (H13) 2002 (H14)-2011 (H23) Y
Avg. 2.3 events Avg. 2.7 events Avg. 3.1 events

7 7

$51525354555657585960616263M 2 3 4 5 6 7 8 91011121314151617181920212223

Source: Japan Meteorological Agency data

©

Triggers of Sediment-related disasters -

Debris flow caused by the
rainy frontal torrential rain

(YYamaguchi pref. July (2009)

Slope failure

Debris flow (including drift wood disasters)

Landslide

— Lavaflow

— Pyroclastic flow

Mt. Kirishima
(Shinmoedake) eruption

Collapse of volcanic edifice January 2011

—— Volcanic debris flow

Collapse of volcanic edifice
Landslide induced by Great East
Japan Earthquake (Shirakawa City,

CO”SD%Of natural dam Fukushima Pref.: March 2011)

—— Torrential rain disaster

— Collapse of volcanic edifice

15



Over Past 10 Years, Sediment-Related Disasters Have Occurred in Every Q-

Prefecture

B Number of recent sediment-related disasters B Number of sediment-related

0004 whHT T slope failure disasters by prefecture

2537 w <Y landslide
2.500 1 u Bl debris flow
P.000 4
1441

500 4

,000 4

500 E

ol
F. #l legend
HiUFEN
slope failure
wEF~<b
landslide
THR
debls flow
=1 (Totals for 2002-2011)
£
. . . - Q
Major Sediment-Related Disasters in 2011 =

11.Mar [_Landslide

Number of Sediment-
Related Disasters
1,422 events
Debris Flow:419
Landslide :222
Slope Failure:781

People Affected
Dead : 72
Missing : 13
L -
v - Regend
V190 I P . et

Related Disasters

500
100
10

4.Sep 4.Sep |Debris Flow

Gojo City,Nara Pref » | Dead: 21 Tal | Gojo City,Nara Pref
| 2 frissing: 1]

g W

lissing: 4l
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1) Sediment-Related Disasters induced
by Torrential Rain

Major Sediment-Related Disasters in 2012 ©

7 Mar. Landslide 10 Apr. Landslide 27 Jun. | Debris Flow

(As of Oct.12, 2012)

Number of sediment-related
disasters
792 events
Debris flow: 244
Landslide: 73
Slope failure: 475
Damage
People affected: Dead 23
Missing 1
Injured 13
Homes affected:
Destroyed 108
Heavily damaged 71
Damaged 148

Damage to
Legend homes
Number of
events
50+
20+
1+

Tl N
Sakanashi Aso City, Kumam ePireL

17



Disasters at Facilities for Persons Requiring Assistance During Disasters

% xéa)éjis
P BB A= N

Hofu City, Yamaguchi Pref. (July 21, 2009) ﬂi;_ﬂ%

Special nursing home Life Care
Takasago
Date of disaster: July 21, 2009
Damage: 7 dead
g
i

2) Sediment-Related Disasters induced
by Earthquakes

18
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Sediment-Related Disasters in 2011 Great East Japan Earthquake

Number of sediment-related [2011 Earthquake Off the Pacific Coast of Tohoku]
disasters + Date and time: March 11, 2011 14:46
141 events « Location and depth: Off Sanriku region, 24 km
« Locations where seismic intensity 6 lower recorded
Debris flow: 13 events Miyagi, Fukushima, Ibaraki, Tochigi, Iwate, Gunma,

Landslide: 29 events
Slope failure: 97 events
Snow avalanche: 2 events

Saitama, Chiba Prefectures

+ Earthquake Off the Pacific Coast of
Tohoku 114 events

Dead: 19
+ North Nagano Pref. Earthquake 24 events
East Shizuoka Pref. Earthquake 3 events

A
lanokicaira Shirakawa City-

Niitaga Pref L™ Fukushima Pref.

[North Nagano Prefecture Earthquake] [East Shizuoka Prefecture Earthquake]

+ Date and time: March 12, 2011 03:59 + Date and time: March 15, 2011 22:31

* Location and depth: North Nagano Pref., 8 km « Location and depth: East Shizuoka Pref., 14 km

* Locations where seismic intensity 6 lower recorded: « Locations where seismic intensity 6 lower recorded:
North Nagano Pref., Niigata Pref. Chuetsu East Shizuoka Pref.

Sediment-Related Disasters by Rainfall After 2011 Great East Japan Earthquake {:\2&

In municipalities where severe tremors were observed during the Great East Japan Earthquake, even modest amounts of rainfall led to sediment-related
disasters.
These events after the 2011 earthquake took place at locations categorized as Type B (*2) in the emergency inspections (*1) carried out by municipalities.

(*1) In municipalities where seismic intensity of 5 upper or greater was observed, emergency inspections were carried out to prevent or meliorate sediment-related disasters during the snow melt and rainy seasons.
(*2) Type A: Locations where deformation is large, and construction work is needed urgently

Type B: Locations where deformation is slight and construction work is to be carried out as required after detailed surveys

Type C: Locations without deformation where construction work is not needed

[Cliff collapse]

Date: June 13, 2011

Disaster location: Namegata City Ibaragi Pref. (inside debris flow special precaution zone)
Rainfall: Total rainfall 41 mm (daily rainfall 41 mm, max. hourly rainfall 12 mm)

Seismic intensity: Main shock (6 -), aftershocks (5 + (1 event), 5 - (1 event))

Damage: Homes damaged \

Sediment-related
disasters occur even
when rainfall is not
very strong! !
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3) Sediment-Related Disasters after
Volcanic Eruptions

Countermeasures To Volcanic Eruptions

Mount Unzen, Fugen-dake

» Began volcanic activity in 1990, after a pause of 198 years.
Pyroclastic flow claimed 54 victims and the region was
devastated by repeated debris flows.

Provision of Sabo Works
» Sabo restoration work project were carried out by Central
Goverment project beginning 1993 to protect downstream homes
etc. from debris flows.

: : ~ 1| Provide ground sill works
Mi;’uﬂaﬁhf er ; L . ; . I'| for stabilization riverbed

| Provide core sabo works
able to trap large-scale
debris flow

Provide guide walls
downstream to prevent
overflow of debris flow
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2. Problems

Aging Society ©

In today's rapidly aging society, the elderly have become vulnerable to disasters, for example requiring more time to
evacuate. Warning, evacuation and mutual assistance systems to respond to the aging of society are needed.

40 years ago <:| Today |:> 40 years from now
Population aged 65+ Population aged 65+
23%

Population aged 65+
% 42%*

* Case of low birth/death rates

1970 2010 2050

r— — - - R S S A B T I i R {‘ "
1 » i at 1 g gt

| [x
[u]
Age 65+ &
1B (1
i A
i i

g { ¥

| Ek t n‘ «‘a__ n‘ Flgh birth estimate|

MMM S N0 NN RN COHIHH RN B R AN N VNN NI ET R WO M DTS NN D0 RN N

Source: National Institute of Population and
i ity Research data.
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Municipal Mergers

-

* The area that must be covered by 1 municipality has
increased as municipalities have merged.

* From the end of 2002 to the end of 2006, the area of
the average municipality increased by 77%.

B Gy [ Town [ Vilge — A9 ‘

” 3500 250
2 3000 <
= 200 E
© 2500 =
o

= 150
ézooo §
- 1500 100 g
5 1000 &
2 50 ©

500

E z
P4 0 0

200¢

€00¢
7002
S00¢
900¢

J Example of mergers (Hakusan City) L

Mttou City F
== N

T &
S L . /
3301 | Tsurugi Town {

=R ’f{
o
} a8 >
\,L ‘1 Ea) 2

r
]
H

Torigoe Villege | ", .
T o

Budget for Disaster Management

-

(Billion EURO)

O Water and Disaster Management
Bureau

25.0

B SABO Department

20.0 T ]

15.0

50 H | L

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

100 +H

2002 2003 2004 2005 2006 2007 2008 2009

1EURO= 105.75JPY (28.Nov.2012)
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3. Countermeasures against Sediment-

Related Disasters

Three main actions of countermeasures against Sediment Related disasters

evacuation

development at sediment disaster danger spot

1. "Facility construction” Structural measures to protect human lives and to conserve assets
2. “Warning and Evacuation” Non-structural measures to protect human lives through

3. "Regulation and Control” Non-structural measures to regulate new residential area

Protect human lives/
Conserve assets

Land conservation

[Based on]

Erosion Control Act
Landslide Prevention Act
Act for prevention due to collapse of steep
slopes

Protect
human lives

In areas designated as “sediment-related
hazard areas”

+ Preparation of hazard maps for
sediment-related disasters

- Strengthening of warning and evacuation
system through preparation of sediment-
related disaster information and their
dissemination, improvement of information
system etc.

Warning
And
Evacuatio

[Based on]
Sediment-related disaster prevention act

Non structural measures

Development
regulation

[Restriction on acts, Restriction on land
development, Restriction on building
structure]

Sabo designated area and Landslide
prevention area

*Restriction on cutting, mounding and
other acts deemed harmful for the
conservation of land

Special sediment-related disaster hazard
area

=Restriction on building structures
*Restriction on specific development
works
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Responding to Sediment Related Disasters by Facility Construction

About 1,000 sediment-related disasters occur every year, causing tremendous damage.
Countermeasures are vital to protect human lives and property.

Slope failure

Debris flow

. T
Debris flow at Aso City, Kumamoto Pref.

umf 2012: 1 death, 10 homes destroyed)

[Countermeasure]

<Build sabo dam to trap debris flow>
Debris trapped after July 2012 torrential rain (Oita Pref.)
+. e 5

&{

Collecting well;

<Build debris flow accumulation work>

Sept. 2012: Trapped debris flow by heavy rain (Mie Pref.)
<Build facilities to stop
Debris flow

accumulation work Anchorworl

accumulation work

Landslide

[Countermeasure]

<Remove landslide-causing groundwater>

ey T N
Slope failure at Minamiaso, Kumamoto Pref.
(July 2012: Damage prevented by facility)

Landsiide at Joetsu City, Niigata Pref,
(March 2012: 11 homes destroyed)

[Countermeasure]

<Build retaining walls to trap landslide>

r— ———||| June 2012: Trapped slope failure by heavy rain (Oita Pref.)
s Inside collecting il 4 -

landslide>

Erosion Control

|| Source of the sediment disaster ||

Act

Landslide
Prevention Act

Act on Prevention of
Disasters cause by
Failed Steep Slopes

Structural Measures

O Erosion control work

O Landslide prevention work

O Steep slope failure prevention
work

Nonstructural measure
Restriction on the collecting
of soil and rock

Sediment Disaster
Prevention Act

Nonstructural measure

O Improvement of system of
evacuation on warning

O Restriction on development
action

O Structural control of building

O Advisory of moving

Hazardous area of the
landslide
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Overview of Sediment Disaster Prevention Act —

Sediment Disaster Prevention Act (2000)

For areas at risk of disaster, publicize the risk, organize a warning and evacuation system, discourage new home

building, encourage relocation of existing homes.
Organize warning and evacuation
system
s | Sediment disaster
% recautionarea

information about sediment
¢sasters (disaster wamlngs et

[Specification of Precaution Areas Under Sediment Disaster Prevention Act]

Notify residents of disaster risk areas

Sediment disaster precaution area

These are areas where residents are at risk of death or injury
in the event of a steep slope collapse or other disaster.
Publicize the risk and organize warning and evacuation
systems.

e |menl disaster

) caution area
Sedlmen( disaster specla\
precaution area

In areas where steep slope collapse has occurred, and where
buildings have been damaged and there is serious danger of
death or injury to residents, regulations are established for
certain kinds of development and structural regulations are
established for buildings.

Specify information transmission system
and important points for evacuation in
disaster plans for municipalities

Display locations at risk of disaster in
sediment disaster precaution areas

Restrictions on certain kinds of

Debris Co"apse of Landslide '[ Sediment disaster special
preCaU‘IOH ﬂrea
flow steep slopes ; - -

Ensure structural safety against
sediment failure

3. Countermeasures against Large-
Scale Sediment-Related Disasters
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Pyroclastic flow caused 43
deaths on June 3, 1991

Unzen Fugendake (1991)

2)

Response to Sediment-Related Disasters of 2008 Earthquakes in Iwate and

[-Earlhquake distribution]
Source: Japan i
. km

Agency website

Miyagi Prefectures

There were 15 river blockages (natural dam) in Iwate and Miyagi Prefectures.
In 9 of these central government sediment-related emergency projects were carried out

« Earthquake date and time: June 14, 2008 08:43 (M7.2)

Emergency response to river blockage

1. Earthquake scale (natural dam) [Seismic
Max. seismic intensity 6 upper Azabu area (Kurihawa City Miyagi Pref.) giensity
(Oshu City, Iwate Pref.; Kurihara City, Miyagi Pref.) [M7.2] Slower

p i Supper

Temporary water drainage [ b

channel 4 %

axs

282

oRET

2. Damage
By debris flows
Deaths and missing: 18

3. Sediment disaster events
Sediment disaster events: 48
River blockage (natural dam) locations: 15

Response

[7 days after

« Perform 24-hour

[On day of disaster] « Urgent inspections [3 days after earthquake]

* Helicopter survey by — Conduct about 2,800 + Start emergency construction work earthquake]

advance party inspections and report results ~ countermeasures . « Temporary water

—» Confirm natural dam to Iwate and Miyagi (central government sediment- drainage channel
Prefectures related emergency projects)
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Act to partially amend the Act on Sediment Disaster Countermeasures for Sediment Disaster Prone Areas

(established on November 17, 2010)
Background Enforced since May 1, 2011

ﬁ) Many landslide dams (or the damming of rivers) were formed by the wate-
Miyagi Nairiku Earthquake (2008) and the Mid Niigata Prefecture
Earthquake (2004).

@ In case of imminent large-scale sediment disasters associated with
landslides, landslide dams and debris flows accompanying volcanic
eruptions:

They may cause a good deal of damage over a wide area once they
occeur,

he conti circt technical
skills are requlred to undersland the risks

Issues @

/Wlth regard to imminent large-scale sediment disasters:

€

Landslide dam formed by the Iwate- frea designated for vacualin a s i he
iyagi Nairi lower basin of the hwaigawa Riv

Miyagi Nairiku Earthquake (Poughly 20 km Trom the tandsiide dam (or the

damming of the river)

@ Itis within the authority of muni ies to issue i Purpose Of the amendment
instructions to local residents. However, they lack
skills. As a they may have dlmculty @ The central or prefectural governments need to provide information about the
acquiring information, on which they can base their judgments probable areas and time period of damage, so that municipal governments can
about evacuation nnstructions, on their own. Thus, they need make proper about the i \ instructions to local
technical assistance from the central or prefectural government. when facing i large- scale disasters.
@ The roles and involvement of the central and prefectural @t is necessary to legally specify the roles and involvement of the central
\ governments are not clearly defined. government in the case of sediment disasters requiring high technical skills, and
those of prefectural governments in the case of other sediment disasters.
Summary
Imminent large-scale sediment disasters (landslides, landslide dams and debris flows
accompanying volcanic eruptions]
Additional items -

stigations by the central government in the case of landslide dams, debris flows accompanying volcanic

l

dslide dams (i.e., sediment disasters requiring high technical skills) and by o in the case of |
— 1
Notification of information about the probable areas i i rgency i ion about sedil i drawn
from the findings of the emerg its dissemination to the public
R s W
{ Issuance of evacuation orders for residents by municipalities (pursuant to Article 60 of the Basic Act on Disaster Control Measures), etc. ]
p— — —

[ Protection of the lives and health of the citizens from sediment disasters ]

Q
Emergency surveys -

»  OnJanuary 27, 2011, Mt. Kirishima (Shinmoedake) began intensified volcanic activity. The activity continued, leading to volcanic
ash accumulation in the surrounding areas.

>  To survey the volcanic ash accumulation, surveys were carried out from a helicopter and the ground.

»  The ash distribution and ash thickness were determined, and debris flow simulations were carried out for streams at risk of

debris flows.

[ Volcanic eruption ] I Survey of volcanic ash accumulation l

| Preparation of emergency debris flow disaster l

>
January 2011 eruption of Mt. Kirishima Survey b)fnh:::,Zoa‘:‘esr;f;’::c;"g;gﬁz ;gcumulatlon
(Shinmoedake) ! ! s flow

« Actions for preparation of emergency debris flow
disaster information

Helicopter survey of fallen ash (27 Jan. 2011)
Helicopter survey of fallen ash (28-29 Jan. 2011)

Check of streams at risk of debris flows from accumulated ash
(30 Jan. 2011)

Analysis by simulation (31 Jan.—3 Feb. 2011)

Volcanic ash accumulated across a wide area Ground survey of volcanlc ash

A : " - : Provision of ir ion to local (4 Feb. 2011)
Iﬂno;:‘: fgﬁg:;ﬁiﬁ:t:ténagsg‘_e risk of debris Provision of information updated by rainfall standards (1 Mar.
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Sediment Disaster Emergency Information (Areas Where Severe Sediment (2

Related Disasters Are Anticipated)

Display debris flow risk streams around Mt. Kirishima (Shinmoedake) and areas where severe sediment
disasters are anticipated.
» /i

3% s B e

binsin P

= : i Y, =
S e @ 5 L

; " i

wrrasndl &

sy 2 e

3 Area where severe vy oo %
{ sediment disasters are
anticipated

S

Number of sediment disaster caused by Typhoon Talas bt

Amount of rainfall during 8/30 18:00~9/4 24:00

No. of sediment disasters:

208

Debris flows: 94
Landslides: 32
Slope failures:82

Overall damage:

No. of deaths: 78; No. of missing persons: 16

(as of 6:00 p.m., Dec. 15, 2011)

* Source: Fire and Disaster Management Agency

The above includes damage caused by sediment disasters
s follows:

No. of deaths: 49; No. of missing persons: 13

No. of completely destroyed houses: 99; half-destroyed houses:

46;partially destroyed houses: 45

* Source: Ministry of Land, Infrastructure, Transport and Tourism

Nara Pref.
Kamikitayama observatory (JMA)

Continuous rainfall :1812.5 mm
(8/31 0:00~9/4 24:00)
Maximum hourly rainfall :46.0mm
(9/2 22:00)
Maximum Daily rainfall: 661mm
(9/3)

Regend
Number of Sediment-
Related Disasters
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Landslide dams caused by Typﬁhoon Talas (Mie, Nara, Wakayama

i |  Total: 17
locations

Partially
blocked To

* According to survey, O was not
blocked, so number O skipped

Partially 4

——— .V‘
7 \s

TUZ%I?O
dam
(KEPCO)

PBlacked,

overfiowing %
o

] - - -
K N rY——r
(Electric [ e Partally |
power) blocked

(8 Totsukawamura Nojir Nara
pret,

(Electric
e power)

Partially Ppartially |
blacked . blocked

4 .
Mikosh Wakayama P

Emergen: Emergency Eremeny & Emergency

survey survey survey
{oosiich location location

loca

};

Height: Approx. 80 m Helght: Approx. 60 m jht: Approx. 80 m it
Watervolume when fu: M Watervolume when full: Water volume when A retiionme
Approx. 2.3 millon m* Appiox, 6 millon m? ull: Approx. 2.7 mt .

-—

Heignt: Approx. 100 m

Conducting an emergency survey on river blockage caused by {:JJ
Typhoon Talas, and taking other related action

Sep. 6,2011:  An emergency survey was conducted in the three drainage areas of the Kumano River (Totsu River), and one drainage area of the Hiki River in Wakayama

Prefecture.

Sep. 8,2011:  Emergency information on sediment disaster, such as (1) debris-flow-prone areas, and (2) when to expect serious sediment disaster for evacuation
purposes, was sent to relevant pi go' and municipalities, and support was provided for precautious evacuation.

Sep. 12, 2011: In the four areas where an survey was on 6, 2011, information on surveying was updated, and emergency information on
sediment disaster was provided again. (Measured with a laser device from an helicopter. — Aerial photos were taken. [by the Geospatial Information Authority of
Japan] )

Sep. 13, 2011: Because it was confirmed that another drainage area of the Kumano River (Totsu River) in Nara Prefecture requires an emergency survey, an additional
emergency survey was conducted.

Sep. 15, 2011: Issuance of emergency information on sediment disaster, and a newly discovered area of the river blockage in the drainage area of the Kumano River
Totsu River) in Nara Prefecture.

Implementation of emergency survey, et
Occurrence of river Continuous observation of the Issuance of emergency information on
blockage flood height of the river blocked sediment disaster

Akadani, Ooto-cho, Gojo City, Nara
Prefecture

Dropping a buoy for measuring the water level

Debris-flow-prone areas When to expect serious
sediment disaster

Akadani, Oozoichov Gojo City Akadani, Ooto-cho, Gojo City
1/4)

| apnctamig
i

Area where river blockage | When to expect
i was confirmed serious sediment
g disaster

| Akadani, Ooto-cho, Gojo City, [When a sudden shower
Nara Prefecture

% 2
= L% EN20A8H17MUENEE
[ Measuring the height of ] [ Monitoring the downstream ]

(Reference)

the river blocked, etc. area of the river blocked / e
Wi e Use of a aser device fom above Observation via a monitoring camera above he satelite Fvacuation posablvatr ol
(R communications vehicle blockag
be 30
hecessary. fom

Legend
Avea likely to be
damaged by debris

Avealikely o be @
damaged by flooding

As of Sep. 12, 2011

_E Totsukawa-mura
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Remote controllable construction working system in Kii Penir$tia

H To ensure the safety work = Remote controllable construction machines
Operated by a remote control system
Akatani | Constructing a bank - Length : 200m Nagatono | Constructing a bank
+Period : Nov. 17~Nov. 18, Nov. 28~Dec. 3 - Length : 75m
-Machines : Backhoe (1.6m3 class) - Period : 11/16~11/18
Crawler dump truck (10t class) - + Machine : Dismantled type backhoe

(1.0m3Class)

:
O™ Antenna for operating|

. Antenna for camera

Excavating at the
dangerous steep

slof #

S L 3
o
PRemote controller Air transport

Unmanned construction

Access road

Drainage
h .
Drainage

Tentative X Heli Tentative drainage
eliport
, channel

Progress of Countermeasures and Change of off-limit area 2

Response status The situation of the site

T

%

Soon after hit by typhooﬁ .

Sep 16
« Start emergency work
e Set off-limit
Sep 16
Bt et Sep 27
« Further investigation by .
specialist REdU(.ltl(.)n
Sep 2 off-limit
« Start pumping drainage
Oct 1 Nov 2

Reduction

« Completion of tentative off-limit
drainage channel

The end of Jan
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i . )
Catastrophic damage caused by collapse of landslide dam (2008 sichuan carthquake?

Situation of landslide dam 2008 China

1

- , " .
Formation of Landslide dam !
May 12 June 7

Situation of the habitants located in downstream
— —_

4. Sabo Administration in the Future
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Legal System for Measures Dealing with Sediment Related Disasters®

Erosion Control Act
(enacted in 1897)

H Preventing sediment
disasters by prohibiting
and restricting harmful
acts on blighted
mountains, control of
sediment yields, damming
and adjustment of
discharged sediment

*Law aimed at “erosion
control to control floods”

&

Prevention of events
blocking normal river flow

Landslide Prevention
Act

(enacted in 1958)

Act on the Prevention of
Disasters Caused by
Failed Steep Slopes
(enacted in 1969)

Sediment-Related Disaster

Prevention Act

(enacted in 2000)

M Enacted to promote
measures for landslide
prevention around
cities not covered by
the Erosion Control Act

*Due to the landslide
disaster which caused
deaths and injuries in
the west Kyushu region
in July, 1957

basis in areas where
sediment disasters and

slope failures occur ba
on the Erosion Control

M Separates landslide
prevention measures
from erosion control

Structural measures

M Enacted in accordance
with public opinion
asking for the promotion
of prompt slope failure
prevention measures

* Due to frequent damage
from failed slopes by
localized heavy rain in
Nagasaki, Saga,
Hiroshima, Hyogo (July),
Niigata, Toyama (Aug.)
and Wakayama (Oct.) in

JL

B Newly enacted after
the strong recognition of
the need of nonstructural
measures, such as
notification of areas
where sediment
disasters are anticipated,
improving the system of
evacuation warnings,
restriction on the
development and
strengthening of building
safety, etc.

* Due to slope failures
and debris flow disasters
in Hiroshima and Kure
Cities in June, 1999

1

M For situations
where large-scale
sediment disasters
are imminent, amend
act to enable
appropriate resident
evacuation warnings
by providing
decision information
to municipal
authorities

Prompted by river
blockages after 2004
Niigata Chuetsu
Earthquake and 2008
Iwate/Miyagi
Earthquake

4 -

T

M Separates sediment
disaster prevention

measures from erosion
control

B Completing non-structural measures for

sediment disasters

Conceptual Diagram of Regional and Land conservation

P

1©

Disaster ,
situation
Wide

conservation

Land conservation

Responsibility of
local government

Responsibility of
national government

Disaster situation Strong
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1) Regional Conservation

Example of effective facility: Kuma River , Kawabe River Water System (Taguchi No. 2 Sabo ()
Dam, Taguchi Sabo Dam) -

Dates of disasters: July 12, 2012 [max. hourly rainfall 68 mm (12.July, 11:00), continuous rainfall 322 mm (12.July, 01:00—
13.July, 14:00)]
June 24, 2012 [max. hourly rainfall 31 mm (24.June, 09:00), continuous rainfall 274 mm (23.June, 08:00-24.June, 21:00)]
- Disaster location:Itsuki Villege, Kumamoto Pref.

o ] Damage: Debris flow occurred because of a rain season rain front, but sabo dams had been provided and trapped the debris
R‘V.::g‘f’%‘e.d (approx. 7,600 m3).

Damage to the area downstream was prevented.

o

.-E' i L2 Taguchi No. 2 Sabo Dam Devastal
; T stream bed
Taguchi Sabo Dam

Approx. 7,100 m3 trapped after rains of July 12

- : : Approx. 20003 trapped at Approx. 5,100 m3 trapped at
Taguchi No. 2 Sabo Damafter Taguchi, Sabo Damiafter
rains of July 12 2

| pprox. 500 m3 trapped after rains of June 24
June 25, 2012) & - = ] 2 dams trapped debris and prevented debris flow disaster
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Sabo works with residents

<Watershed condition> ||

[ <Background and issues> |

<Downstream damage
from driftwood, etc.>

<Upstream deterioration>

» Because of changes in social environment (declining population and local
industries), insufficient watershed management that is integrated with daily life

» Because of frequent heavy rains, risks of downstream sediment disasters from
upstream sediment and driftwood are increasing.

[ <Content of programs> ||

Utiization of roads for W
construction/management <Participation by local

Stream preservation residents>

Removal of
obstacle trees

- kY , 2 =
Preservation of streams around villages
(Consider regional land use, environment)

— Sabo
) Public interest I

4 Sabo works with residents

Recent
Sabo Works

Self help Mutual helg{

Citizens Government

v
Private interest

Protect yourself !! Evacuation trainings

Evacuation training with physically challenged person

wa
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(2) Land Conservation

What is Deep-Seated Collapse?

»> Deep-seated refers to collapse not only of the surface in
mountain and hill slopes (weathered layer) but collapse that
reaches down to the bedrock.

» It occurs after torrential rain, earthquakes, snowmelt, etc.

iCharacteristics of deep-seated collapse !
i+ The motion of soil and rock blocks is sudden and temporary i
E * The speed of soil and rock block motion is high '
1+ Soil and rock blocks are deformed and do not retain their i
i original shapes E
!« The amount of debris is greater than in surface collapses, |
i and reaches farther distances i

(Former) Mimikawa Saigo Villege; Miyazaki Pref.|
(2005)

(Eormer) Ta
(2005 T
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Sediment Related Disasters by Deep-Seated

02
w7

Collapse

» Compared to sediment disasters, which occur about 1,000 times per year, deep-seated
decade between 2001 and 2010.

» Because the amount of moving debris is large compared to surface collapses, severe damage can result if a deep-seated

collapse occurs.
» The following types of damage are caused by deep-seated collapses.

collapses occurred only 31 times in the

Collapse

1
1
1
1
1
i
\ Debris flow
1

\

Damage by

collapsed sediment Damage by

debris flow

_Deep-seated
v
Collapse /- Deep-seated
N collapse

Debris flow!

Damaged Ui
area

(Former) Tanocho Mt. Wanizukayama,

Gojo City Otocho Ui Shimizu, Nara Pref. Miyazaki Pref. (2005)
1\ (2011) AN J

4 @ Falling of collapsed debris N\ ( (2 Downstream debris flow A f© Formation and breaking of river \
blockage (natural dam) /

Collapse

f Damage by

flooding

Formation and
breaking of natural
dam

7
/

Downstream flooding

* ,‘by dam break

Deep-seated
collapse

_ Debris flow

River blockage (natural dam)

Tanabe city lya, Wakayama Pref.
(2011) J

10, 2012)

Survey Results on Deep-Seated Collapses (published September &

<

4 Create and publish a "Deep-seated collapse stream level evaluation map".

€ '"Deep-seated collapse estimated density map" showing nationwide deep-seated collapse trends

Deep-seated collapse estimated frequency _
map (published August 2010) Deep Se:éﬁ:;;g?g;e traces

: _‘\_ RO R TS

Evaluation of wide-area’ 2
5km mesh (approx. 30 N, <Collapse traces>

km?) by historical deep- . )

seated collapse events Especialy many

Many
Few
None

188 examples of dacp-

Divide the entire country into a 5 km mesh (about 30 km2).
For areas where the i of deep- ted
collapse is "especially many", evaluate in 4 stages by using
index 1 of deep-seated collapse traces among the 3 indices
of the stream-level survey.

istory of deep
seated collapse

Enables grasp of nationwide historical deep-seated
collapse trends

Example of a deep-seated collapse stream level
evaluation map (Kii Mountain Range)

For areas where ground and weather conditions are
thought to be roughly equal, in units of 1 km2,
evaluate using 3 indices of past deep-seated collapse

Detailed stream-level
(approx. 1 km? evaluation
of limited evaluation areg

Tris maps reproduced
with penmission from |

e ey

pubshed by
Geospatal Information

From about 120 examples of deep-seated collapse Adbarty o apan

incidents, ical structure and
and topographic quantity

None of the indices
exist
‘Watershed where deep-
seated collapse has.
occurred

Relative

events since the Meiji period (1868-1912),
frequency was estimated on basis of relation with
Quaternary uplift and geological conditions.

High relative danger stream

eproducion,No.324) 73
@@ Somevnat high refative danger siream

danger
evaluation

O Somewhat

Low relative danger

Allows relative danger to be grasped within an area in
stream units
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Countermeasures to Deep-seated collapse (draft) =

Publish deep-seated collapse map
Counter by precautionary evacuation

» Guidelines for warning and evacuation

Counter by facilities

« Technical standards for use of existing facilities
(temporary name)

dew Aysuap saoel) asde||00 pajess-des( «
S9INSESWIBJUNOD [BJUSWEPUNS

« Technical standards for deep-seated collapse mediation
countermeasures (temporary name)

dew Aouanbayy pajewiise asde|j0o pajess-deaq «
dew uonen|eAs |aAs] wealys asde|jod pajeas-daa( «

ealize mountain region economic development based on deep-seated collapse information

Monitoring system to Deep-Seated Collapse

Large-scale deep-seated collapse monitoring
and warning system

Vibration sensors detect and aggregate large-scale sediment
movement

Vibration sensors detect and
aggregate large-scale sediment

movement . ) .
— Le)e(?uce location from difference in
arrival time between three or more

vibration sensors

Share event data with relevant authorities

Municipality MLIT

Identify location and

measure scale by satellite
radar, day and night,

' regardless of weather

Citizens

Prefecturd TefraSAR-XOPASCO

25 - . 2
River blockage at Gojo City Akatani Nara Pref. discovered from satellite images
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Training with prefectures and municipalities against Large-Scale Sediment Disaster

Date and time: October 3, 2012 13:00-17:00

Location: Katashinamura Office, Gunma Pref.

Participating organizations: Kanto Regional Development Bureau. Tone River System Sabo Work Office,
Gunma Prefecture, Numata City, Katashinamura

Participants: 107 (breakdown: 51 training participants, 36 observers, 2 media, 18 office staff)

<Purpose of event>

Recently, numerous records for heavy and torrential rainfall have been broken, and numerous sediment
disasters are occurring all over Japan. More than ever before, national and local governments need to cooperate
to respond swiftly and precisely

To enable this, training that envisaged a large-scale sediment disaster was carried out to check the roles of the
various relevant organizations and verify the transmission of information, with the aim of enhancing swift and
smooth disaster response capabilities.

« Postulated disaster: River blockage (natural dam) caused by large-scale collapse, and multiple
simultaneous sediment disasters

« Purpose of training: Swift provision of information to relevant authorities; execution of surveys according
to i Disaster Pr ntion Act; of prospective damage from natural dam
and emergency recovery measures; other

« Training method: Learning type training

Overview of Technical Emergency Control Force (TEC-FORCE)

« Support by Regional Development Bureaus and other offices to public service organizations during large-scale natural
disasters has contributed to early recovery from many disasters, including the Maruyamagawa River dike break after Typhoon
No. 23 in 2004 and the Niigata Chuetsu Earthquake in 2007.

— However, on those occasions, the support system was organized each time after the disaster occurred.

« To prepare for large-scale natural disasters, and enable even speedier support to local public service organizations, TEC-

EORCE was established in April 2008.
— By designating employees as TEC-FORCE members in advance, everyday training and material preparation became

possible.

Activity

On instructions from the Minister (director of the disaster
countermeasure department), carry out the following activities.

« Disaster situation surveys

« Emergency response to disasters

« Support for local government disaster relief
« Prevention of secondary disasters

Total number of TEC-FORCE members

« By designating employees as TEC-FORCE members,
establish system in advance for dispatch and reception
of personnel and materials, for rapid response

« Enhance capabilities through periodic training and drills

« Strengthen by preparing action plans and operating
bases

Deployment of disaster countermeasure

equipment

Total of 3,575 members drawn from MLIT organizations
(As of August 1, 2012)

« Deploy disaster countermeasure equipment (helicopters,
pump trucks, lighting trucks, satellite communication
vehicles, fast assembly bridges, etc.) to regional
development bureaus and offices.
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Technical Assistance by Experts for Sediment Related Disasters <

For sediment disasters nationwide, respond to requests from regional development bureaus and prefectural governments by dispatching
experts to offer technical assistance and support for disaster countermeasures.

[Content of technical assistance] [Flow of dispatch of sediment disaster experts]
(1) Dispatch request (2) Select personnel
« Conduct local survey Sabo Department
« Offer assistance and advice on emergency - Land National Institute for
countermeasures and recovery | Regional development bureau/ | gpp;ewa:ion Land and
« Offer guidance and advice about warning and J jvsion
ti Management
evacuation (4) Dispatch decision (3) Report results

In response to the upstream debris flow disaster of July 3 at the
In response to the debris flow disaster of June 27-28 at Kimotsukicho =~ Takemoto River in Yufuincho, Yufu City, Oita Prefecture, organize

Kimotsuki-gun, Kagoshima Prefecture, organize warning and warning and evacuation and provide assistance for future
evacuation and provide assistance for future countermeasures. countermeasures.
Dispatch date: June 30 (Monday), 2012 Dispatch date: July 5 (Thursday) to July 6 (Friday), 2012

Technical assistance
at Kagoshima

Technical assistance for
Oita Prefecture

Loca_l survey by ’ Local survey by
specialists - T A . = specialists

. -n i -
Press conference after survey Conference with Kagoshima Local media interview  Conference at Yufu city, Oita Prefecture
Prefecture

39



3.2

p=q110)
B
S

~

[T =% MNDOKEY X7 EH

S 130 W NE)

~U VYA e arT



LA GESTIONE DEL RISCHIO IDRAULICO

DEL TERRITORIO DELLA REGIONE VENETO

W W W WSS

FLOOD RISK MANAGEMENT
OF VENETO REGION AREA

Maurizio Conte

Assessore alllambiente della Regione Veneto

ing. Mariano Carraro

Segretario regionale per 'ambiente — Regione Veneto

4 S REGIONE VENETO
3 FAW A
‘%ﬁ P
Y

S

Superficie / Area  18.390 km?
Abitanti / People 5.000.000

e

Belluno

Waldobbiadene
aaaaa .

@ Montebelle
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VENETO: TERRA DI FIUMI LAND OF
R »
Maggit;ri fiumi italiani

n° Fiume Regioni attraversate

mu-f*"lﬂ Po Piemonte, Lombardia, Emilia-Romagna, Veneto|
IE" Adige Trentino-Alto Adige, Veneto

3° |Tevere Emilia-Romagna, Toscana, Umbria, Lazio
114° |Adda Lombardia
I|5° | Oglio Lombardia
Tanaro Piemonte, Liguria
; . __é Ticino Svizzera, Piemaonte, Lombardia

. ]
g0 | Amo Toscana

S -
'I9° Piave Veneto

10° Reno Toscana, Emilia-Romagna
11°| Sarca-Mincio Trentino-Alto Adige, Veneto, Lombardia

12°| Volturno Moalise, Campania

I13" Brenta Trentino-Alto Adige, Veneto

14°| Secchia Emilia-Romagna, Lombardia

15°| Ofanto Campania, Basilicata, Puglia

ALLUVIONE DEL 2010
FLOOD OF 2010

ALLUVIONE DEL POLESINE 1951
FLOOD OF 1951
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QUANDO
SUCCEDERA ANCORA?
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TERRITORY IS
VULNERABLE

RRITORIO E
VULNERABILE

~ CEIMATE CHANGE

" CAMBIAMENTI
CLIMATICI
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INCREMENTO DI INTENSITA INCREASE IN INTENSITY
DELL’EVENTO

1990-2009
1970-1989
1956-1969

0w
s C1(1990-2009)

.
. CI(1970-1989) g

Gauss Boaga F.O. Im]

ARPAY Costo Meteoraszen

o o Tt Gauss Boaga F.0. [m]

s e wesn e wWed  ews  mees  mess wew o

Gauss Boaga F.0. [m]

Cl= INDICE DI CONCENTRAZIONE DELLE PRECIPITAZIONI GIORNALIERE
VALORI CRESCENTI INDICANO UN PIU ELEVATO GRADO DI IRREGOLARITA E AGGRESSIVITA

ATTIVITA
ANTROPICHE
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NCREMENTO DE

=

N TREVISO 2012 0

Iy % 5 [f

INCREASE IN URBA

i

MINOR SENSIBILITA’ E ATTENZIONE AL
TEMA DELLA SICUREZZA IDRAULICA

LESS ATTENTION TO HYDRAULIC RISK
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. _ANO “MAGIC”

—E

W STRATEGIES
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' RICALIBRATURA DELLE RETI IDROGRAFICHE
WATERCOURSES RESHAPING

| o
e

RICALIBRATURA DELLE RETI IDROGRAFICHE
WATERCOURSES RESHAPING
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-RICALIBRATURA DELLE RETI IDROGRAFICHE
WATERCOURSES RESHAPING

e

e

I.AEGUAMENTO DEI SISTEMI FOGNARI
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B REALIZZAZIONE DI BACINI DI LAMINAZIONE
% FLOOD RITENTION BASIN BUILDING

REAL IZZAZIONE DI BACINI DI LAMINAZIONE
FLOOD RITENTION BASIN BUILDING

& O - A ¥ i b i

b
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LIVING WITH FLOOD RISK

/ddd

CONVIVENZA CON IL

RISCHIO IDRAULICO

w=-IANG WITH FLOOD RISK

- CONVIVEN_ZA:
RISCHIO IDRAE

— .
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MOUNTAIN
AND HILL

surface (Kmg) municipalities population
(2010)

MOUNTAIN 5.359,10 117 350.593
HILL 2.663,90 120 812.297
PLAIN 10.375,90 344  3.749.548
TOTAL 18.398,90 581 4.912.438

The Veneto Region is formed by about twenty-nine per cent of
mountain surface and about fourteen percent by hilly areas.
More than a fifth of the population lives in those area
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The mountainous and hilly areas of the Veneto Region are characterized
by important natural beauties that have favored a great development of

tourism both in summer and winter

Landslides are one of the most
dangerous natural hazards
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IEE o~ 22 distribution of landslides

project in the Veneto Region

About ten thousand landslides have been classified in the Veneto region,
but there are surely much more.

Municipalities and provincial authorities are responsible for the
mitigation of landslides risk.
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. 3

The Veneto Region intervenes when landslides affect rivers, forests,
protected areas and in general where the events are very large.

”5’“4 7 P s s

The Tessina landslide located in the valley of Alpago in the province
of Belluno is an example of a very large event.
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Il collasso di
rocce argillose
ha originato la
colata di fango.

Il volume totale
e stimato in circa
10 milioni di
metri cubi

The collapse of argillaceous rock originated the mud flow. The sliding rock
turned to mud. The total volume is estimated at about ten million cubic

meters.

The most important intervention was the excavation of a one thousand
and three hundred meters long drainage tunnel.
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AZIONI NON STRUTTURALI

% PREVENZIONE E‘GESTIONE
!FET_L EMERGENZA

PROTEZIONE CIVILE
COMUNE DI PADOVA

VALUTAZIONE DI COMPATIBILITA IDRAULICA
INVARIANCE OF HYDRAULIC CONDITIONS

GUIDELINES

LINEE GUIDA CON CONTENUTI TECNICO
SCIENTIFICI, E RIVOLTO Al TECNICI DELLE VALUTAZIONE DI COMPATIBILITA IDRAULICA
AMMINISTRAZIONI PUBBLICHE, Al
PROFESSIONISTI E AGLI ADDETTI Al LAVORI
PER FORNIRE UN QUADRO PROGETTUALE E
NORMATIVO DI RIFERIMENTO COMUNE E
CONDIVISO, AL FINE DI ACCELERARE LE
PROCEDURE DI APPROVAZIONE DEGLI
INTERVENTI MANTENENDO UN ADEGUATO
STANDARD PROGETTUALE DELLE SOLUZIONI
PROPOSTE.

LINEE GUIDA

Le LINEE GUIDA possono essere visionate e
scaricate dal sito internet
www.commissarioallagamenti.veneto.it
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PREVENZIONE DAGLI ALLAGAMENTI E MITIGAZIONE DEGLI EFFETTI
GUIDELINES TO PREVENT FLOODS

LINEE GUIDA CON CONTENUT!
DIVULGATIVI E INFORMATIVI, E

RIVOLTO Al CITTADINI CON LO SCOPO

DI PRESENTARE GLI ACCORGIMENTI Linee guida

DA ADOTTARE, SIA PER PREVENIRE | per gli interventi di prevenzione dagli
FENOMENI DI ALLAGAMENTO DELLE allagamenti e mitigazione degli effetti
AREE URBANE CONSEGUENTI AGLI

EVENTI METEORICI, SIA PER MITIGARE

GLI EFFETTI E | DANNI CONSEGUENTI

ALLE INSUFFICIENZE DELLE RETI DI

DRENAGGIO, IN PARTICOLARE CANALI

DI BONIFICA E FOGNATURE.

Vg, 3 agosto 2008

Le LINEE GUIDA possono essere visionate e
scaricate dal sito internet
www.commissarioallagamenti.veneto.it

PIANIFICAZIONE COMUNALE: PIANO DELLE ACQUE
TOWN WATERCOURSES PLAN

bioa %

1 PIANI COMUNALI DELLE ACQUE &

STRUMENTI DI SICUREZZA an.AU\,l.C{; .
OPPORTUNITA PER LA RIGENERAZIONE DEL TERRITOR
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CONTENUTI DEL PIANO VERIFICA DELLE CONOSCENZE DISPONIBILI

+ La rete idrica supericiale
* | bacini idrografici
INGUADRAMENTO GEOGRAFICO * La struttura del suolo
IL QUADRO DI RIFERIMENTO ED AMMINISTRATIVO * Il servizio kirico
LA VERIFICA DELLE CONOSCENZE DISPONIBILI
GLI SQUILIBRI
LE LINEE GUIDA OPERATIVE
GLI INTERVENTI DI PIANG
LA PROGRAMMAZIONE DELLA MANUTENZIONE + CONSORZIO DI BONIFICA

L'ATTUALE G‘EBHONE DEICORS! . pROVINGIA @ COMUNE
D'ACQUA = PRIVATI

* L'indice Idraulico

http:/lwww.commissarioallagamenti.veneto.it/menu4/linee-guida-1/piano-delle-acque-nella-pianificazione-

LA RETE IDROGRAFICA SUPERFICIALE

~ Consorzio di Bonifica
» Comune

—» Provincia
- Enti (FISs - Anas -....)

PIANIFICAZIONE E PROGETTAZIONE
PLANNING E DESIGN

DI SISTEMI DI RIDUZIONE DEL RISCHIO IDRAULICO
NEI CENTRI URBANI

FLOOD RISK REDUCTION SYSTEMS
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PIANIFICAZIONE E PROGETTAZIONE
DI SISTEMI DI RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI

SISTEMI DI DRENAGGIO AT TNE
URBANO SOSTENIBILE URBANA

SUSTAINABLE URBAN pARCHIURBANI  “ yeLoeA TRAFFICO

ATTREZZATI AUMENTO

DRAINAGE SYSTEMS cpe S

IDRAULICO
AUMENTO VALORI ESTETICI
ECOLOGICI

BACINI DI RITENZIONE = corripoiverDl  GREEN STREETS
riqualificazione | ALLINTERNO sistemni drenanti sostenibili
ambientale paesaggistica DELLA CITTA ad alto valore estetico
con funzionalita idraulica
di emergenza

CORRECT DRAINAGE SCHEME

_.l Schema di gestione della pioggia

-
J Invaso di
"—‘Sf;‘-— 4 prima pioggia
=52—
Invaso .
domestico 2
con riciclo
Invaso di
quartiere in
in area verde ‘
P = = 1
IR

v Lagunaggio =
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OMPENSAZIONE
SEDIAMENTI

COUNTERVAILING MEASURES
IN NEW SETTLMENTS

" OPERE DI COMPENSAZIONE
_ DELNUOVI INSEDIAMENT!

.t‘# e =

[E—

~” COUNTERVAILNGWIEASY:
“IN.NEW SETTLMENTS

-_

62



PIANIFICAZIONE E PROGETTAZIONE
DI SISTEMI DI RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI LA GREEN STREET DI MARGHERA

Caso Studio: Marghera - Venezia

T W AR
ue - )
R

Dott. Arch. Giorgio Bacei
Dott, Arch. Andrea Signoretio /IEC\!JI\
Ing. Giuseppe Balda = B3

Ing. Elena Mondin
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PIANIFICAZIONE E PROGETTAZIONE
DI SISTEMI DI RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI LA GREEN STREET DI MARGHERA

Caso Studio: Marghera - Venezia

Via Goffredo Mameli

Stormwoler Curb
Extension

Stormwoler Curb Extension Propety Lne Suresi Tree

Porous Pover

‘Stormwoter Plonter Property Line reboy Street Tree
Street Tree Curb Extension Stormwater
Porous Poving Starmwoter Swole Swole
Porking Pedestrion Walkwoy/

Vehiculor Access

sl it

L

Dott. Arch. Giorgio Bacci

Dott. Arch. Andrea Signoretto AE \!—JB
Ing. Giuseppe Baldo C o

Ing. Elena Mondin SO DVMECHONECA

PIANIFICAZIONE E PROGETTAZIONE
DI SISTEMI DI RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI LA GREEN STREET DI MARGHERA

Caso Studio: Marghera - Venezia

51/ EBNTS
o/, e e
oW

s

| e
N

= el

Ky —.ﬁ’f\"

Dott. Arch. Giorgio Bacci

Dott. Arch. Andrea Signoretto AE( ‘Ub
Ing. Giuseppe Baldo -
WOUA— DMSONENEICA

Ing. Elena Mondin
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PIANIFICAZIONE E PROGETTAZIONE DI SISTEMI DI
RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI

LA GREEN BELT

“y

Vg
; ?_;

PIANIFICAZIONE E PROGETTAZIONE DI SISTEMI DI
RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI

LA GREEN BELT

AREE UMIDE DEPRESSE DESTINATE A

RICEVERE L’ ACQUA PIU DI FREQUENTE
WETLANDS

AREE DI ESONDAZIONE IN CASO DI
EVENTI ECCEZIONALI
FLOODING AREAS

GREENWAYS DI COLLEGAMENTO -
PERCORSI VERDI
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* " PIANIFICAZIONE E PROGETTAZIONE ; T '
DI SISTEMI DI RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRIJ{JRBANl CASE STU DY R I O C I M ETTO

|

il

s |

LAMINAZIONE DEI COLMI DI PIENA
IN CASO DI EVENTI CRITICI

Wi STER.)

- ~

* " PIANIFICAZIONE E PROGETTAZIONE

DI SISTEMI DI RIBUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI R I O C I M ETTO
. 4 3 = o 11

i
IN TEMPO SECCO

* AREA NATURALISTICA

* BIODIVERSITA E NUOVI
HABITAT

* FRUIBILITA

* ITINERARI E ATTIVITA
DIDATTICO - SCIENTIFICHE

* AZIONE FILTRANTE
DEPURATIVA

NATURAL AREA
GREENWAYS
EDUCATIONAL ACTIVITIES




PIANIFICAZIONE E PROGETTAZIONE DI SISTEMI DI
RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI

PARCO FLUVIALE DEL MARZENEGO I AREE GOLENALI VEGETATE /FLOODPLAINS
MARZENEGO RIVER PAR [ AReeaBosco/woops

T

[ ] AREE FLUVIALI/ RIVER AREAS

PIANIFICAZIONE E PROGETTAZIONE DI SISTEMI DI
RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI

PARCO FLUVIALE DEL MARZENEGO
MARZENEGO RIVER PARK

AREA DI INTERVENTO
firig & 250 metd

SCOLO RUVIEGD FIUME MARZENEGO
SEZIONE DI PROGETTO FASCIA BOSCATA SEZIONE DI PROGETTO
fina & 80 meki larghezza variabile firo & 120 meted

SCOLD AUVIEGD
«  SEZIONE ATTUALE
11 metri

FIUME MARZENEGO
SEZIONE ATTUALE
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PIANIFICAZIONE E PROGETTAZIONE DI SISTEMI DI
RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI

AZIONI E INTERVENTI DI MITIGAZIONE DEL RISCHIO
IDRAULICO E GEQOLOGICO
HYDRAULIC AND GEOLOGIC RISK REDUCTION

-N ' T .- W

=

‘;“k- =

OPERE STRUTTURALI: BACINI DI LAMINAZIONE
FLOOD RITENTION BASIN

PIANIFICAZIONE E PROGETTAZIONE DI SISTEMI DI
RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI

AZIONI E INTERVENTI DI MITIGAZIONE DEL RISCHIO
IDRAULICO E GEOLOGICO
HYDRAULIC AND GEOLOGIC RISK REDUCTION

@ Basin closing section AZIONI NON
& (O Points of interest STRUTTURALI:

s MODELLO DI
= precipitation &8 PREVISIONE IN
|| = simulated discharge | B TEMPO REALE

REAL TIME
B . - - - . - . FLOOD
Early hvdrological balance FORECASTING
Precipitation MODEL

1300 min

Outflow 200 mm
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PIANIFICAZIONE E PROGETTAZIONE DI SISTEMI DI
RIDUZIONE DEL RISCHIO IDRAULICO NEI CENTRI URBANI

PIANO DI MITIGAZIONE DEL RISCHIO
FLOOD RISK REDUCTION PLAN

gy > .

SISTEMA COMPLESSO: azioni
;‘. : g g strutturali, non  strutturali
O 3y g 3k : comportamentali e gestionali

Il Aree allagate per
fermo impianti/STOP
OF PUMPING

Aree di invaso/FLOOD
RITENTION BASIN

Idrovore / pumps

Sostegni/hydraulic
structures

Per alleggerimento della
rete principale

Gestione supportata da
sistema previsionale di
allertamento

Commissario Delegato per I emergenza

concernente gli eccezionali eventi
metereologici del 26 settembre 2007 che
hanno del territorio della Regione Veneto

THANKS FOR YOUR ATTENTION

Maurizio Conte ing. Mariano Carraro
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r | r' b 3 | ESFLIJ;O di Ricerca
I National Research Council of Italy o

Idrogeologica

A Web-based platform for automatic and
continuous landslide monitoring: the
Rotolon case study

Rotolon torrent
basin area (5 km?)

» Stretch: N-NW to S-SE

_ \._-‘07“\.'\0 + Elevation range: 1950
& m—590 m
vENETOREGION | © Average basin slope:
55 %

*3

» Main channel length:
4270 m

» Average main channel
slope: 18%

[VALTRIAZVALLEY
YL VALLEY
ALY

A Web-based platform for automatic and continuous landslide monitoring 2

70



» Debris flow associated to a
Deep-Seated Gravitational
i Slope Deformation
'+ Significant re-activation on
November 2010 (rainfall of
637 mm /12 days)
e Serious damages on the
hamlet of Parlati and the
town of Recoaro Terme

4 iy L
Carega
dolomite
Group

\Q?'ﬁ‘.'f

~ Parlati

Recoaro
Terme

A Web-based platform for automatic and continuous landslide monitoring

A Web-based platform for automatic and continuous landslide monitoring
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2 rain gauges
1 video camera
6 wire extensometers

Automated Total Station
(ATS) with 42 benchmarks

3 pendulum section
1 trip wire

Sirens system and
thresholds

Master Station
Modem ADSL and WiFi
» Radio link

A Web-based platform for automatic and continuous landslide monitoring

* 2rain gauges
* 1video camera
* 6 wire extensometers

» Automated Total Station
(ATS) with 42 benchmarks

» 3 pendulum section

o 1 trip wire
== Monitoraggio Frana del Rotolon ® Sirens SyStem and
1 B0 sttt S SRR thresholds

» Master Station
e Modem ADSL and WiFi
» Radio link

A Web-based platform for automatic and continuous landslide monitoring
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2 rain gauges
1 video camera
6 wire extensometers

Automated Total Station
(ATS) with 42 benchmarks

3 pendulum section
1 trip wire

Sirens system and
thresholds

Master Station
Modem ADSL and WiFi
Radio link

A Web-based platform for automatic and continuous landslide monitoring

2 rain gauges
1 video camera
6 wire extensometers

Automated Total Station
(ATS) with 42 benchmarks

3 pendulum section
1 trip wire

Sirens system and
thresholds

Master Station
Modem ADSL and Wi-Fi
Radio link

A Web-based platform for automatic and continuous landslide monitoring
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Monitoring System and implementation of an EWS

2 rain gauges
1 video camera
6 wire extensometers

Automated Total Station
(ATS) with 42 benchmarks

3 pendulum section
1 trip wire

Sirens system and
thresholds

Master Station
Modem ADSL and WiFi
Radio link

A Web-based platform for automatic and continuous landslide monitoring 9

2 rain gauges
1 video camera
6 wire extensometers

Automated Total Station
(ATS) with 42 benchmarks

3 pendulum section
1trip wire

Sirens system and
thresholds

Master Station
Modem ADSL and WiFi
Radio link

A Web-based platform for automatic and continuous landslide monitoring 10
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2 rain gauges
1 video camera
6 wire extensometers

Automated Total Station
(ATS) with 42 benchmarks

3 pendulum section
1 trip wire

Sirens system and
thresholds

Master Station
Modem ADSL and WiFi
Radio link

A Web-based platform for automatic and continuous landslide monitoring 11

2 rain gauges
1 video camera
6 wire extensometers

Automated Total Station
(ATS) with 42 benchmarks

3 pendulum section
1 trip wire

Sirens system and
thresholds

Master Station
Modem ADSL and WiFi
Radio link

A Web-based platform for automatic and continuous landslide monitoring 12
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Rotolon Web-based platform

Why a Web-based platform for disaster management?

» Collecting data, connecting users and sharing information

* Reduce cost of maintenance and simplify the monitoring network
» Aggregate all monitoring system measures on a common DBMS
» Provide a cost-benefit solution for stakeholders actions

Features and rules of a Web-based platform:

» Multi-user access and maintenance (admin rights)

» End-user support on prevention and decision-making (read-only rights)

« Common platform for a user-friendly interface (report and graphic layout)
* Integration and time-based synchronization of all measurements

» Near-real time and easy-to-use facility

« Automatic communication (Skype, email, SMS) by threshold criteria

* Apple SDK integration

* Remote user-interface for technical maintenance

A Web-based platform for automatic and continuous landslide monitoring 13

Rotolon Web-based platform

PR CR1000®
10m
'B1 B2 B3 B4 BS | Data logger
i@lﬁ Theodolite :W 3G Router
] B
ATS TM30* [ 4 29 industrial PC |
v :
Industrial PC - :
—E Web client II
3G Rout Sn = REFLECTING SENSORS
outer Bn = BENCHMARK SENSORS
En = EXTENSOMETERS
A Web-based platform for automatic and continuous landslide monitoring 14
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Rotolon Web-based platform

irpi

o] REGIONE 0 VENETO
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Monitoraggio Frana del Rotolon

Recoaro Terme (Vicenza)

o dell'
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Monitoring / reflecting sensors

Dato misurato dal sensore nr. 7

{nessuna correzione applicata, aggiornato al 2012-11-19 08:00:00 con
ultima misura utile per il sensore al 2012-11-19 08:00:00)

2 = — Prisma 7

G ¥ Vb
\ {

£ 5 / o =

a = \

E = v \

z \
& 2 3
] N\
E‘ =T
= -6

13Nov 14Nov 15Nav 18Nov 17Mav

KML layer

[ ortofote

[Flrotografie \

/
* Range selector‘
< API selector‘

A Web-based platform for automatic and continuous landslide monitoring
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Rotolon Web-based platform

Monitoring / extensometer

Dato misurato dallestensimetro nr. 8

{Media oraria con aree di confidenza ottenute dallo scostamento massimo rispetto al valore medio, aggiomata
all'ultima misura utile per l'estensimetro al 2012-11-19 08:25:00)
— Est8
400

380

Spostamenta (mm)

» Range selector

Clicea il pulsante "Mpstra fit lineare™ per generare una regressiof i

schiacd nuovamenifl pulsante, la regressione lineare verra ricalcolaagui punti visibill.
Mostre fit lineare Elimina Fit X

Velocta: 2481 [mmggl

A Web-based platform for automatic and continuous landslide monitoring 19

Monitoring / rain gauge

3yr b @4 . H
:a; Precipitazione totale pluviometro sotto cima :ak Rainfall cumulated
Postal degli ultimi 10 giorni: 137.6 mm. l Alert level
Periodo
Da | a Grafica
o Nov ~ 2012 ©

Lu Ma Me Gi Ve Sa Do
1| 2|3

-y

L | l
= == = = w e Range period ‘
13 21| 22 23] A 25
26| 27| 28) 29 30 ) r
b/ S ; : r
— Prectazione otle (mm) — recptazionesraia (mm) W Precipitazions torsle pluviometro sotto cima 4
12/ et —
/
1 113
_ 5 N\
E o ¢ Total and hourly S
= s = 5
g 4 a5 % Attenzione: sono stati superati i 300 mm di pioggiain 10 gg.
o s
¢ 2] 23 g
0 di 0 -
0SNov 10Mov 11Mov 12Nov 13MNov 14MNov 15Nov 16Mov 17Nov 18Nov
A Web-based platform for automatic and continuous landslide monitoring 20
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Rotolon Web-based platform

2012/11/18 16:00:
L e e
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£ " [mml-31es
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@
Prismi da visualizzare 15Nov 16Nov 7oy 18Nov Ionoy
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El20 F21 22 Flz3 Fl24 Clos 26 F27 Flzs Fz0 Oax F32 B33 : :
<+ Plss Flss Flao Genera/Aggiorna Immagine PNG
Grafca (Aggiorna fimmagine dapo ogri cambiamento  scals)
A Web-based platform for automatic and continuous landslide monitoring 21

Rotolon Web-based platform

Monitoring / Arrow Map :
« Graphic
A % SPOSTAMENTO TOTALE 3D
: . ACCUMULATO | .— | thresholds
% A minore di | ‘mai%rnre di
TEionkY 125 cm [=p)] ‘
| Vista Generale |
r—— Vector + Update 2012-12-07 08:00:00
| Prismi GPR1 | d|3p|acement
| Arrow Map | i =
] CUuM | = 5 . =
3 v | totale P e
| CUM + EST | Prisma plnr'\'g:ghimm” : - mLi.?nI'e"I![]
| Riferimenti | 1 1 | -0.6 12
2 5 [ 57 | 94
| TEMP + EST | E] 06 | ] I
o s - — -
| PREC + EST| 7 73 EEL]
B B8 a1 291
| Hillshade | 9 23 -67
0 266 -BB 30
| Webcam | 1 123 364
| Vista 30 |
| Documenti | ) =
Agaiornato a 2012-11-21 08:00:00 con [ultima misura valida disponibile.
A Web-based platform for automatic and continuous landslide monitoring 22
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Monitoring / Arrow Map

« Graphic
thresholds
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Dato misurato dal sensore nr. 7 ‘

{nessuna correzions applicata, aggiornato al 2012-11-19 08:25:00 :
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A Web-based platform for automatic and continuous landslide monitoring
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Rotolon Web-based platform

Monitoring / Temperature + Extensometers

Dati misurati dagli estensimetri e relative temperature

(Media oraria si spostamento con aree di confidenza ottenute dallo scostamento massimo rispetio al valore medio,
aggiornata al'ultima misura utile per gli estensimetri al 2012-11-19 08:25:00)
460 2012/11/08 13:00: Est 6{mm):439.38 15 53
Temperatura(°C): 15

é%%é

Spostamento (mm)

o
5
&
oo
]
2

UISI‘;Iov 09.|.\lov 10Mov

» Applied for all extensometers

A Web-based platform for automatic and continuous landslide monitoring
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Rotolon Web-based platform

Monitoring / Radiance + Extensometers
Dati misurati dagli estensimetri nr.6, 7 e B e dati di radiazione
solare netta orari misurati dallArpav
(Media oraria =i spostamento con aree di confidenza ottenute dallo scostamento massima rispetto al valore medio,
aggiornats al'ultima misura utile per gli estensimetri al 2012-11-19 08:32:00)
2012{11/16 13:00: Est 6{mm):441.13
= RSN{W/m~2):425 i
. 450 472,56
E )
B 440 g 330,06 i
a A | f B R Z
(PR I 1 1 - A, —
= 430 L it e 27.55 =
E =1
2 420 | ’105.05 %
- 1% L \ | J . s
th 13Mowv 14Mav 15Mav 16Noy 1Moy 18Mov 19Nav
u)iifl
* Applied for extensometers 6-7-8
A Web-based platform for automatic and continuous landslide monitoring 27

Rotolon Web-based platform

Monitoring / Rainfall + Extensometers

Dati misurati dagli estensimetri nr.6, 7 e B e dati di pioggia
(sotto Postal)
(Media oraria si spostamento con aree di confidenza ottenute dallo scostamento massimo rispetto al valore medio,
aggiornata allultima misura utile per gli estensimetri al 2012-11-19 08:32:00)

485 2012/11/11 09:00: Est 6(mm):429.75 13.33

Rainfall{mm/hh): 12.2

450 12.19

455 1104

450 9.89

445 8.75
s | | !1
£ 440 i ES P‘ Hl I ‘ ‘ 7.6 -
= l-‘H t "I L1 I, L R | o
R W o AN \ 1 l\ e =
= A A R 1Y e
= id =
& 425 4.16 2r
2
&

420 3.01

415 186

410 d 0.72

: 04Nov
e Applied for extensometers 6-7-8 ‘
A Web-based platform for automatic and continuous landslide monitoring 28
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Rotolon Web-based platform

Attribute [ Raw | Thresholded DoD Estimate:
AREAL:
Total Area of Erosion (m?) [ 114,900 [ 91,732
Total Area of Deposition (m?) | 180,276 | 156,656 |

+error
VOLUMETRIC: Volume % Error
Total Volume of Erosion (m?) 404,048 | 400,890 * 25946 6%
Total Volume of Deposition (m*) | 387,705 | 384,551 * 44,309 12%
Total Volume of Difference (m?) | 791,752 | 785,441 * 70,255 9%
Total Net Volume Difference (m?) | -16,343 | -16,339 * 51,347  314%

PERCENTAGES (BY VOLUME)

Percent Erosion 51% 51%
Percent Deposition 49% 49%
Percent Imbalance (departure from -1% -1%
equilibrium)

A Web-based platform for automatic and continuous landslide monitoring 29

Rotolon Web-based platform

Monitoring / Webcam

e Monitoraggio Frana del Rotolon
Recoaro Terme (Vi)

Ricarche
Commissariato delegato per il superamento del’emergenza derivante da eventi alluvionali che

irpi

a2 | REGIONE v VENETO

hanno colpito il territorio della Regione Veneto dal 31 Ottobre al 2 Novembre 2010

\ON
R v

o

€. g

[e]
[ 3
o
- @
T2ionRY
[ Vista Generale |
[ Menitoraggio |

[ Prismi GPR1 |

[CUM ]

[ CUM + EST |

A Web-based platform for automatic and continuous landslide monitoring 30
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Rotolon Web-based platform

On going....

- DTM 2m pre- and post-event (Oct 2010 — Nov 2010) |

— [ oD |

L

’ Back-analysis of the 2010 event ‘

{ MassMovW { Dan3D 1

@‘ Soil parameters ‘

HAZARD MAPS =~ <

N

|

Runout scenarios ‘

( MassMovW ( Dan3D 1

f

A Web-based platform for automatic and continuous landslide monitoring
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Rotolon Web-based platform

On going.....

e Decision Support System ‘

* Modeling output
* Risk scenarios

e Structures
 Infrastructures

* Human resources
e Technical staff

* Email
» Alert System

.| |+ Personal data

¢ Documents

Workflows
Rules

A Web-based platform for automatic and continuous landslide monitoring
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Recent large-scale sediment-related disasters
in Japan

2012. Nov. 6

Public Works Research Institute

Nobutomo OSANAI

N

. 2000
Disappear
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~
S
3

FRIETHE (mm)

BRI (mm)
®
8

o 9o o
S 3 3
& & &

9/1 0:00 B
6:00
12:00
18:00

8/31 0:00
9/3 0:00
9/4 0:00

% =
1
o2 '.. 0 100 am 0 w0 : 2 Fil.
\% 8 m< O < soo

| ]

swE B <1000

Route of the typhoon No. 12’s center at every three o= M < aoa

hours 20002 B < 4000

<Typhoon No.12> Sz B <o

. . y 002 O < 10000

As the typhoon moved slowly, it rained / mo £ B < 15000
. . s

for a long period of time. il Y

Kinki region, which was the right side of
the typhoon route, was hit by record
torrential rainfall .

The total rainfall at Kamikitayama rain
gauge station exceeded

1800mm(which corresponds to 2/3 of Total rainfall distribution estimated by analyzation
annual average rainfall)

(Japan meteorological Agency(JMA) HP)
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Collapsed slopes by Typhoon No.12

Collapse in the 3 prefecture

Number(N) 3,077
Area(A) App o
millionm?

App. 100

Sediment volume (V) million m3
(Emergent survey) (3,5million
m?)

Arial Photo Area(A,) qu: 4802

o e

Collapse Ration App 0.2%

(AIA, x100)

Sediment Volume
(Emergency Survey)

Nagatono 6.8 millionm?3
Kuridaira 13.9 milionm3
Kitamata 1.2 millionm3
Akadani 9 million m3
lya 4.1 million m3
total 35 million m3
o 5 10 20 30 40
e e P .,

»
<)

I I
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Natural dam countermeasure (Emergency survey) ~water level observation~

| Installing PWRI thrown-typed water level observation buoy/Watching water level |

-Water level observation buoy (thrown-type)
developed jointly by PWRI and a commercial
company was operated immediately after the
emergence of natural dam for emergency watching.

-1t was developed so that it can watch the water level
of natural dam in the place where there is no electric
power or communication facility around, like
mountainous area, and people cannot enter easily.

-Currently, they are under operation in the four natural
dam sites. The observation data is provided in the
Kinki Regional Development Bureau HP by real-time.

Ratio of delayed mails received within 5min. and e = i »m
maximum delay in minutes recorded in 4 natural Throwing PWRI water level observation
dams from Sept. 16t to 224, 2011 buov
9/21 9/22
Ratio of delayed ) 0:00 6:00 12:00 18:00 000 600 12:00 18:00
N " . Maximum delay
Sky view factor mails received A
o " in minutes
within 5 min. 1
E
Akadani 63% 88% 26 W
b
Nagatono 64% 87% 27 %
s
Kuridaira 1% 95% 15 :;16
lya 67% 96% 13 §

Water level observation result of natural dam (Akadani)

Natural dam countermeasure (emergency survey) ~water level observation~

PWRI thrown—typed water level observation buoy

In aerial transportation, the buoy is fixed
by hook. After thrown into water, the hook
is uninstalled by the floatation force. Then
the buoy and gauge are separated.

] Satellite communication device
Battery

Suspension lope in *
aerial transportation
.

After thrown into water:

floating onto the sup - -
— | Buoy .
section ,
TARE
<<< 77i‘/‘>‘l'F KAERE
— | Gauge s
section O~ QKIS T, WH MM

L | — Water level gauge cable
After thrown into water: g9

Sinking onto the river bed

Water pressure-
typed level sensor
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Natural dam countermeasure (emergency survey) ~result~
Ril#%1

ALEPARICK DR KERERBEET I LBRFICLIBENEESI S L ORI
E%: BE)HE BATRT

2ERE

zRoEM

BRI LW
FRINIEN

Reflecting the detailed survey results to simulation

<1stemergency survey> measuring promptly the shape of the natural dam by laser distance gauge

<2n emergency survey> Analyzing the detailed shape of natural dam by using aerial photos etc.
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: Crost slope.
= Upper sideslope
" : Uppar sideslops

(Separated]
- Lower sideslope
: Channelway
: Botomland

' : Small terrace
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Collapsed slopes by Typhoon No.12
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8t Italy-Japan Conference on Sediment Disaster Prevention Technology,
Tokyo, 30 November 2012

SANF: A National Warning
System to Forecast Rainfall
Induced Landslides

Silvia Peruccacci
Consiglio Nazionale delle Ricerche, Italy

irpi

In ltaly, landslides have
caused 17,610 casualties
(deaths, missing persons,
injured people) between
843 and 2012, ...

... of which at least 6,505
between 1950 and 2012.

Casualties due to
landslides were 36 in 2011, : \ , :
and 17 in 2012. Giampilieri, 1 Ottobre 2009

|rp| al Warning System to Forecast Rainfall Induced Landslides in Italy 2/21
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® Scientific goal ...

... study of the conditions that trigger rainfall-
induced landslides and the definition of
empirical rainfall thresholds.

® Operational goal ...

... design of a national warning system to
forecast the possible occurrence of rainfall
induced landslides.

ir pl System to Forecast Rainfall Induced Landslides in Italy 3/21

RAINFALL THRESHOLD

For rainfall-induced landslides, a threshold may
define the amount of rainfall that, when reached or
exceeded, is likely to trigger landslides.

LIKELY
LANDSLISE
OCCURRANCE

UNLIKELY ¢ Empirical thresholds are
LANDSLISE obtained analyzing past
OCCURRANCE rainfall events that have
Rainfall Duration resulted in landslides.

System to Forecast Rainfall Induced Landslides in Italy 4/21

Cumulated rainfall

irgi
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LANDSLIDE CATALOGUE

® Catalogue of more than
2300 rainfall events that
have resulted in
landslides in ltaly.

|rp| arning System to Forecast Rainfall Induced Landslides in Italy 6/21
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INFORMATION SOURCES

® National, regional and local newspapers.
® Blogs and on-line sources.

® Reports of local Fire Brigades.

® Reports of CCISS (agency that provides traffic 5
and travel information). | \

|rp| ing System to Forecast Rainfall Induced Landslides in Italy Yral

—=w)
Jing System to Forecast Rainfal Induced Landsiides inltaly 7121 _
NATIONAL THRESHOLDS

® Reproducible Cumulated event rainfall-rainfall duration
(CD) thresholds, including the parameter uncertainty
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SHOLDS FOR CENTRAL ITALY

Regional thresholds Lithological thresholds Seasonal thresholds
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442 rainfall events that triggered 573 landslides
between February 2002 and August 2010.

150 rain gauges.

g System to Forecast Rainfall Induced Landslides in Italy 9/21

The system compares
rainfall measurements
and rainfall estimates

B
| INTEGRATION

with empirical rainfall
thresholds.
Input and Storage W .
HRESHOLDS P
Analysis
Output and Delivery

|rp| g System to Forecast Rainfall Induced Landslides in Italy 10/21
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AINFALL MEASUREMENTS

Mosso S. Maria (Bl)

=
o

250

N
(=3
o

Rainfall (mm)
N » o ©
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(=] (<))
o o
leulated rainfall (mm)

(4]
o

8 10 12 14 16 18
Time (April 2004)

Every 6 hours, rainfall
measurements obtained from
1950 rain gauges in ltaly are
stored in the system.

ir pl System to Forecast Rainfall Induced Landslides in Italy

11/21

irgi

Every 12 hours, 72-
hour rainfall
forecasts produced
by a Local Area
Model (LAMI) are

RAINFALL FORECASTS

stored in the system .‘.‘,VF‘ X LAMI 2009-06-20 07:00 UTC

System to Forecast Rainfall Induced Landslides in Italy 12/21
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NATIONAL THRESHOLD

Duration, D (h)
107 10° 10 102 10° 10?
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Ievel log(Duration), log(D)
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500
E 200 5%
O 100 15%
8 50 1%
S 0.5%
S 2
Well above the threshold B i 0.005%
g ,
Above the threshold g 5
5
O
Beloy he esh
Below. the threshold! is 1 5 4G 20 &0 900
Well below the threshold Duration, D (h)
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A FORECAST

Mmnlert zones

for 1950 rai

.v

[|" A National Warning System to Forecast Rainfall Induced Landslides in Italy

CONSIDERING SUSCEPTIBILITY

RAINFALL LANDSLIDE COMBINED
FORECAST SUSCEPTIBILIY FORECAST

j A National Warning System to Forecast Rainfall Induced Landslides in Italy
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CONSIDERING SUSCEPTIBILITY

RAINFALL FORECAST COMBINED FORECAST

A National Warning System to Forecast Rainfall Induced Landslides in Italy

@irpi
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jl'jf‘)j A National Warning System to Forecast Rainfall Induced Landslides in Italy
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jﬁfﬂ A National Warning System to Forecast Rainfall Induced Landslides in Italy

ADVANCEMENTS NEEDED

Several problems affect the system ... €

o o (-]
... possible solutions:

® More frequent forecasts

® Use of new regional / local thresholds

®* Integration of different rainfall forecasts

® Better integration of landslide susceptibility
® Integration with vulnerability criteria

jﬁfﬂ A National Warning System to Forecast Rainfall Induced Landslides in Italy
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8t Italy-Japan Conference on Sediment Disaster Prevention Technology,

Tokyo, 30 November 2012

... thank you.
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Silvia.Peruccacci@irpi.cnr.it

| silvia.peruccacci@irpi.cnr.it
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Sediment-related Disasters induced by
Heavy Rainfall in Japan

November 30, 2012
Atsushi OKAMOTO

Head of Sabo Division,
Research Center for Disaster Management,
National Institute for Land and Infrastructure Management, MLIT

1

Increase of Torrential Rainfall and Sediment-related Disaster

1. Frequency of torrential rainfalls over 50 mm/hour

++++[In recent decade <<+
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2. Number of disasters in the past 30 years
880 events on average
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Change in Precipitation Due to Climatic Change Caused
by Global Warming

® At 100 years from now, precipitation will generally be 1.1 to 1.3 times as much as the
present amount. It will be up to 1.5 times in some places.

® Estimation of the biggest amount of precipitation in the year at 100 years from now by
dividing Japan into 11 areas shows that the rate of change will tend to be higher in
Hokkaido and Tohoku.

The future precipitation* is estimated by calculating X / Y from the maximum
daily precipitation in the year obtained at each investigation spot by GCM20
(A1B scenario), where X is the average of the maximum daily precipitation
between the years 2080 and 2099, and Y is the average of the maximum
daily precipitation between the years 1979 and 1998.

(* Median of distribution of averages at each investigation spot in each area)

@ |Hokkaido 1.24
@ |Tohoku 122

® |Kanto 111

@ |Hokuriku 1.14

® |Chubu 1.06

® |Kinki 1.07 Legend

@ |Southern Kii 113 ] 'lj N

San-in 1.11 [1.15-1.20] w_‘,

@© |Setouchi 110 :.10—1.15 ot

wlgmr 3
@ |Kyushu 1.07 o

Example of debris flow and slope failures due to
torrential rainfall in Japan

Yamaguchi Prefecture /July 21,2009 Kumamoto Prefecture “July 12,2012
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Time Table of Rainfall and Early Warning Information
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Slope Failure at Sinsyo District, Minami—-aso Village

-Slope Failure Size (approx.); width
40m, length 150m, height 60m, depth
im

- Collapsed sediment deposited
behind the retaining wall, thus
preventing house damage.

-Retaining wall and stone-guard were
partially broken.

Doi River in Ichinomiya Town, Aso City

st

| H2AX B ISR
i vz s 7
= TERBMIER

14 houses were totally or
partially destroyed by the
debris flow.
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Shioi River in Ichinomiya Town, Aso City (Ca:0.49km2).,

o ERRER
oo e iSRS
GE [
"N imanman
2 Jons

L) smma

7 houses

!| were totally
destroyed.
+Sabo dam
caught part of
debris flow
and minimize
the damage
downstream.

orE__

7 houses totally destroyed, 6 people
dead.

+Collapse at hollow of the slope flowed
like debris flow.

*Deposited materials mainly consist of
volcanic ash. And they also include
boulders and drift wood.
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Concept of how to make standard of early warning information

Disaste‘r occurs

y
ol
Lol L.

Elapsed time

Unreal Area : range where y<x

*Because continuous rainfall is not
greater than 1 hour rainfall.

1 hour rainfall

Sediment Disaster
Occurrence Risk Critical Line

(Critical Line : CL) @ Disaster occurrence
rainfall

@ Disaster non-
occurrence rainfall

e Danger
range

Unreal Area

(equivalent to 1 hour rainfall etc.)

Short rainfall index

Long rainfall index (equivalent to continuous rainfall etc.)

Continuous rainfall

Study of a new CL setting method

From the response curved surface set based on non-occurrence
rainfall, an optional same probability value line is abstracted (slightly
corrected to prevent contradiction with phenomenon)

70

—02
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—06
—08

@
S

@ Non-occurrence rainfall
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5]
Unreal Area

N w
o o
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Short period

rainfall index
rainfall index

N
o
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Einn o
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trsss AR, §

Hourly rainfall (mm/hr)

Hourly rainfall (mm/hr)
Short period

o
o

0 50 100 150 200 250 300 0 50 100 150 200 250 300

Long period rainfall index Long period rainfall index

(Soil — water index (mm) ) (Soil — water index (mm) )

An same probability value line judged to be suitable according to its
relationships with the false alarm rate, frequency warnings are issued,
and rainfall warnings is set.

= Objective CL can be easily set.

12
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Example of sediment disaster warning information

Sediment disaster warning information

for AA Prefecture, item No. X
Municipality in which warning

Time: AA  Date:0OOO
Joint announcement by AA
Prefecture and BB Regional
Weather Observatory

issued: CC district, DD City

It is expected that the danger of sediment disaster due to heavy rains will
rise significantly within the next two hours. Please take thorough steps to
provide warning in sediment disaster-prone areas and surrounding areas.
It is expected that the maximum rainfall in municipalities targeted by this
warning could reach 60 mm in some places over the next three hours.

Explanation
Municipality in which warning

Region in which seismic
intensity was ?? or more
during the EE Earthquake

Area of actually measured
heavy rain (30 mm per hour or
more)

Length of arrow corresponds
to hourly movement distance

IAJ‘V
477/ 7%
“'{r/f;' b

For inquiries, please contact:
Sabo Office, AA Prefecture: 111-111-1111
BB Regional Weather Observatory: 222-222-2222

13

Procedure for Issuing Sediment Disaster Warning Information

1. Fax and internet (PDF file)
information

2. Internet or cellular phone
information

BRI R MAINOR SR

Fhws RAEA

| Detailed Information of rainfall forecast and
the warning level of the 5 x 5km mesh
Information of rainfall forecast and the
name of region (city, town or village) which
exceeds the warning level

14
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Example of snake line progress using RBFN
* On 21st July 2009, 65 debris flows and 105 slope failures occurred in Yamaguchi
Prefecture.
* 14 people died as a result of these mass movements.
» The time series of 60-min rainfalls and soil-water index, the timings of occurrence of
debris flows and slope failures, and the period of early-warning information issue are
shown in the left figure.
» The progress of the snake line and the timing of the disasters (red box) in the damaged
area are shown in the right figure.

100 Early-warning Information

— 300 100
- m 0-minute cunulative Debris Flows (24) — L
E 90 rantal = 80 Slope Failures (4) —+— Snake Line
E gq | | — sei-water index 250 E 80 +  Cocurrence
z E 3
£ 70| Debiis Flows: 200 E 5 70
o 60 Number of Occurrence: 24 x o 60 Y
2 50 Slope Failures: 3 2 50
£ Number of Occurence: 4 150 E 5
E 40 8 E 40
(4] o Q
2 30 00 2 o 30
e S z j i
E 20 - » £ 20 Ny
=10 I sl ML A
0 S 2 3 8 8 2 g 8 g 8 = 0 0 50 100 150 200 250 300
z 22 § 3z =2 2 § 3 <2 = soil-water index (mm)

—CL adequately captured the timing of these disasters occurrences

15

Past 4 years operation of sediment disaster

warning information system

2008 | 2009 | 2010 | 2011 | average

Warning information announcement 1012 906 895 1442 1064
Total number(upper)

Number in each area(lower) 0.58 0.52 0.51 0.98 0.63
Warning announced & disaster 23 34 36 55 37
occurred

0, 0, 0, 0, 0,

Number(upper) 2.3% 3.8% 4.0% 3.8% 3.5%

Incidence rate(middie) 71.9% | 69.4% | 735%| 821%| 75.1%

Capture rate(lower)

Warning not announced & disaster 9 15 13 12 12
occurred
0, 0, 0, 0, 0,

Number(upper) 28.1% | 30.6% | 26.5% | 17.9% 24.9%

Undetected rate(middle) _ 8 10 10 9

Cases that not exceeded CL (lower)

Note:

(1) Incidence rate: The ratio of cases that disaster occurred when warning
information being announced.

(2) Capture rate: The ratio of cases that warning information being announced when
disaster occurred. ] ) )

(3) Undetected rate: The ratio of cases that disaster occurred when warning
information not being announced. 16
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Hydrological and Sediment Transport Observation in Mountain River

All MLIT SABO Offices have started “Hydrological and Sediment Transport Observation in
Mountain River”. NILIM has studied methodologies to gauge, and provided technical guideline
and supports for the SABO Offices.
Purposes of the observation;
1) Monitoring sediment load in a watershed
2) Establishment and Evaluation of SABO master plan in a watershed
3) Estimation of runoff coefficient in mountain rivers

(ex. Estimation of water level of landslide-dam -> Early warning downstream)
4) Establishment of comprehensive sediment management plan for national land
conservation

Items of observation

A) Hydrological observation
- Precipitation
- Water discharge (Water level and velocity) -—--

B) Suspended load observation
- Gauging by a turbidity meter
- Gauging by sampling river water

<«

C) Bed load observation
- Gauging by a hydrophone (acoustic sensor)

B) Suspended load observation
Gauging by turbidity meter and sampling river water

1) Calibration of turbidity
meter with known turbid
water made of river bed
materials near the meter

2) Gauging turbidity

3) Converting turbidity to
density of suspended load

4) Calculation volume of
suspended load by multiplying
density of suspended load by
water discharge

Pump for sampling river water

TR=2
P

18
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C) Bed load observation
- Gauging by a hydrophone

Hydrophone

1/2PTHRY

$56.0

'

'

'

'
33

[ —

by microphone

1) Picking up sounds of collision of bed load on a steel pipe

2) The sounds is recorded on a data logger as acoustic data

3) Converting the acoustic data to the volume of bed load

426

[}
¢ 486

L Tﬁ(@ﬁéwﬁmtgesoo or 2000)
L=500mm or 2,000mm

Pit for catching
Bed load Hydrophone

Steel pipe

«| Flow

ol (000 o1

Bl

s

Gauge
for water level

Pit for catching bed load
2mx2mx1.5m

Width of slit

ae | 40cm

Hydrophone 2m

It is preferable to conduct calibration of the volume of bed Ioad
from Hydrophone by using volume of bed load caught by pit. 19

Ex. of Yotagiri River (Nagano Pre.)

[Ca:42.7 km?, Length:15.9 km

[Onboro Stream St.(2005~) ]
-Water level (pressure type)
«CCTV camera(velocity by PIV)

-Water level

[Miyagase St.(2010~)]

~Turbidity meter (OBS-3)) o
=Suspended load sampler { {

5 ENRE RN
HETHHEY)

[Bozudaira Dam St. (2000~>]
-Water level, velocity
- Trommel (sediment load)
+ Turbidity meter (TC-3000)

(20
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Data of Tubidity at Bozudaira Sabo Dam St.

& (mm/hr)

25 | Rainfall

20 At +
< AIMmostsame

water level —s Water Level

HEF KL (m)
°

05

00

04

o | Density of suspended load

%M Different
%, density of
i suspended
£ AN N— | A S— ¥ load

00 Lﬂ . ‘L Ik B P kmﬁ_ M

7/16 7/21 7/26 7/31 8/5 8/10 8/15 8/20 8/25 8/30 9/4 9/9 9/14 9/19 9/24 9/29 10/4 10/9 10/1410/1910/24 10/29 11/3 11/8 11/1311/18 11/2311/28

- Almost same water level but different density of suspended load.
* 4 Sep.0.08% 15 Oct. 0.03%

21

Density / Water Level at Bozudaira St.

Flood with high density sediment load in Onboro Stream

12 7 T ~ T { N
gl High density of suspended load compared with water level X [
N (] \ Y 1
#og || H ° I
a (1 8
R B Y o |
H 06 ¥ 5 v o
B 8 - 4
Ee Y e e ettt %’ ___________ ==

7/16 1/21/1/26 1 8/5 8/10 85 8/20 8/25 8/30 9/4 W9 9/14 9/19 9/24 9/29 T0+4-10/9 10/1410/1910/24 10/29 1/8 11/1311/1811/23 11/28

ey

(amisEE s am

Density/Water level at Bozudaira St. relates to Onboro stream condition.
Turbidity observation downstream could assume sediment production
upstream. 2
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Example of Bed Load Observation : Bozudaira Sabo Dam
Comparison between o0
the data from Hydrophone FIN j@
and actual measurement £ ;5 | Hourly precipitation
* 20
Facility of actual measurement | - u;j)?s 2.5
Trommel 2 1506 | o ncualmessuroment P .
— Water level 2
— S - LSE
e i it | b N L
. I B D
' Ml Lini S i ——
- == /2 9/3 9/4 9/5 9/2
Typhoon 12, 2011
2.5
2
158
g ES
2 1E-06 1 ¥
—_— 2
" #1p-08 - I 0
= 9/19 9/20 9/21 9/22 9/23
The data from Hydrophone corresponded with Typhoon 15, 2011 23
the data of actual measurement. ’
24
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disasters

ssandro pasuto

@

The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!

Sarno, May 5t 1998
The beginning

The 8™ Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!
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The main Japanese acto(g

The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!

... and the Italian one

The 8™ Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!
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1999 November 1st - 5t Tokyo, K
1st Joint Conferenc

The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!

2000 October 18t - 20" Venice, Q
2nd Joint Conferencg

L * |
A ; r_ .f.

."{irvﬁﬁ;ﬁ‘ %LI’

1
[ »

The 8™ Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!
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2002 April 8t - 12t Tokyo, Hirg
3¢ Joint Conferenc

The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!

2003 October 9t Longarg
Opening of GRJL and 40™ Anniverg
—
g

R VD ANAZION
AIIEMORIA CO
" pr TUTELA DEL
-z B Loi*: irong
14

The 8™ Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!
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2004 May 20t — 22nd Naples
4th Joint Confereng

The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!

2004 May 25" Riva del G
Signatures of the Cooperatig

The 8™ Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!
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Longarone, September 6t 2Q
Visit of the Minister ISHI

o

The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!

2006 October 30" — November 3rd gata
5t Joint Confereng

[ ———
WeE B LBRNBERGRIR

The 8™ Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!
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2007 May 29t Tokyo
Italy — Japan Symposium on Crisis Managemg isasters

EH&II.'_ é:i'llé
A 21)7F
2007-&
PRIMAVERA
ITALIANA |

ITALIA IN CIAPPONE

i '-, —t v‘
The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!

2008 May 231 - 26" Umbria, RQj
6th Joint Conference

'y v 1] S -y

The 8™ Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!
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2008 November 17th — 21st Tokyo, T
Visit of the Umbria Region de

|

The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!

2009 October 27t — 30t Tokyo, Kagg
Symposium on Risk Management and Governance ral Disasters

The 8™ Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!
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2010 November 15t — 18th Venice, Ca
7th Joint Conference

The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!

Results: Formal Meetin

1998 First visit of a Japanese delegation.
1999 1st Conference
2000 2d Conference
2002 314 Conference

Naples, Salerno
Riva del Garda
Tokyo, Niigata
anagement of Natural Disasters

Umbria, Rome

The 8™ Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30!
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Results: Joint Publications on scieng

Asai, K., Fujisawa, K., Nishimoto, H., Miyajima, K., Noda, T.,
by Japan and Italy Concerning Landslide Monitoring Techn:
26-31 August 2005, pp.361-364, (in Japanese).

y, Sasebo

Higuchi, K., Nomura, Y., Asai, K., Fujisawa, K., P
landslide displacement detection sensor using
Society, Sasebo 26-31 August 2005, pp.315-31

. Development of
eeting Japan Landslide

Reichembach, P., preliminare della pericolosita

eni di crollo. Giornale di Geologia

f Road Tunnel Route Modification caused by
Management for . April 26-28, Hanoi, Vietnam.

arcato, G. 2007. Apptication of new landslide monitoring techni
Japan. In: V.R. Schaeféy, R.L. Schuster, A.K. Turner, Confer
onference, Vail, ColoradoNAEG Special Publication No.

suto A., Silvano, S., Tagliavini, F., Z
Salta (Eastern Italian Alps) using distinct

Fujisawa, K., Marcato, G., Nomura, Y., Pasuto, A., 2010. Management of typhoon-induce
(Japan). Geomorphology, 124, 150-156.

The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30

Results: Oral and poster presentations at Int nferences

6t International Conference on Geomorp
44t Meeting Japan Landslide Soci

ri, Italy 2005

Roads, Ha Noi, Vietnam 2006

Opto-electronic§ensor-based Monitoring in

nference, Vail, Colorado 20

European Geosciences Union, General Assembly, Vienna, Austria

The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30
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Results: Long/short term mobility and

MIZUNO
BOVOLIN

BOVOLIN and PASUTO

MIZUNO and TERA

ct. 2003

Aug. 2004, Oct. — Nov. 2006

alian Dolomites Oct. 2004

eeting with NTT, Tok Aug. 2005
Tokyo, Kobe
Gifu, Niigata
ISHI, KODA, NOMURA Italy and Spain

MARCATO and PASUTO Ishinomaki Oct. 2012

The 8t Italy Japan Conference on Sediment-Related Disasters — Tokyo November 30
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NILIM

10 years collaboration between
Italy and Japan for sediment-
related disaster prevention

Kouji GOTO

National Institute for Land and Infrastructure Management (NILIM)
Ministry of Land, Infrastructure, Transport and Tourism (MLIT)

Activities of The sediment disaster prevention technology conference

1998 Sediment disaster in Salerno, Italy
Japanese researchers were dispatched for Salerno
The agreement of establishment
“The sediment disaster prevention technology
conference” insth Japan-Italy Joint Committee on Cooperation in Science and Technology
1999 15t conference ,Tokyo and Kagoshima, Japan
2000 2" conference , Roma, Venice and Longarone, Italy
2002 3 conference, Tokyo and Hiroshima, Japan
Executive program “Establishment of Geo-Risk Joint Lab”

in 7th Japan-ltaly Joint Committee on Cooperation in Science and Technology
2004 4t conference, Salerno and Napule, Italy
2006 5t conference, Tokyo, Japan

Japan-Italy Symposium

“Joint research for sediment disaster prevention” , Tokyo, Japan
2007 Japan-Italy Symposium

“Natural disaster risk management “, Tokyo, Japan

an event related 2007 Primavera Italiana

Executive program
“Evaluation and countermeasure regarding hazard map”

in 8th Japan-Italy Joint Committee on Cooperation in Science and Technology
2008 6t Conference, Orvieto, Assisi and Perugia, Italy
2009 Japan-Italy Symposium
“Risk management for sediment disaster”, Tokyo, Japan

an event related Italia in Giappone 2009

2010 7th Conference, Venice and Palmanova, Italy

Japan-Italy Symposium
“Risk management for sediment disaster” (2009)
- e :

k. B\
7th Conference in Venice (2010)
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GRIJL:Geo-Risk Joint Lab

Themes of research
“Developing technologies detection and monitoring
for Landslide and Debris flow”

Opening ceremony of GRIL (2004)

[ N
- \m >

Building of Geo-Risk Joint Lab in Longaron (At that time)
Now GRIL is in CNR-IRPI Padova branch office.

Minisiry of Foraign Allairs Minisky of Land,
Holy In¥ashuches and iranspan |

10

Taky- Jopon Decumeniafion,
Renecrch ond Troining Lolb on
Mycogeciogical sk

Cpenad on B oclober 2003

Interaction of researchers
between Japan and Italy
Japan -> Salerno Univ.

Dr. Hideaki Mizuno (NILIM)
Duration: 1 year

Italy -> PWRI(Tsukuba, Japan)
Dr. Vittorio Bovolin
(Salerno Univ.)
Dr. Alessandro Pasuto
(CNR)
etc.

Results of joint research between Japan and Italy

Risk management for landslide

- Debris-flow monitoring system using ground vibration

sensor

- Post-event documentation and clarification of generating

mechanisms of flash flood

- Application of Ground-based Synthetic Aperture Radar to

the lava dome
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Risk management for landslide

Landslide in Otomura, Nara, Japan, 2004

Risk management for landslide

Technologies for risk management (detection and monitoring)

- Application of prediction methods of the time to landslide failure
-Saito’s equation (secondary creep)
*Fukuzono’s method

- Video camera analysis
*Maximum speed: 3.5m/s

0:15 Collapsqv

® Extensometer movement (S-6) ©
350 ° o © Prediction error .

i
/

Movement (mm)
5

Risk Management Cycle Crisis
Mitigation

S Absolute value of prediction error (day) &

0 e
8/5 0:00 8/6 0:00 8/70.00 8/8 0:00 8/9 0:00 8/10 0:00
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Publications S,
(Japan-Italy Joint Research) "

1. Fujisawa, K., Marcato, G., Nomura, Y., EHIMIIHPHIIIIIEY

Pasuto, A. (2010): Management of a
typhoon-induced landslide in
Otomura (Japan). Geomorphology,
124, 150-156.

2. Marcato, G., Fujisawa, K., Pasuto, A.
Silvano, S., Tagliavini, F., Zabuski, L
(2007): Evaluation of seismic effects
on the landslide deposits of Monte
Salta (Eastern Italian Alps) using
distinct element method. Natural
Hazards and Earth System Sciences,
7, 695-701.

Debris-flow monitoring system using ground vibration sensor

In Japan, ground vibration sensor is used to detect debris flow
for evacuation of construction workers and residents.
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Debris-flow monitoring system using ground vibration sensor

*The volume of debris-flow is an important factor to predict affected
area.

*Japan and Italy share the data of the relationship between debris-
flow volume and amplitude of ground vibration.
8

Timé History of Debris
fffffffff f'IOV\‘fVibl’at'tOﬂ* R

o

Acceleration (gal)

L Ml & -
2 g TN 815 ° ©
N
0 Debris flow volume € 'S
20 to be detected o 10
) ‘ 2
2 | ! Debris Flow £ % o
~ 15 ! 2 51— - ==
c I Hydrograph a X
% 10 f ! )
a0 |
g 0 . .
S5 5r 0 2 4 6 8
K |
2 ! L L Acceleration (gal)

20:10 20:15 20:20 20:25 20:30
Time

Japan and Italy are developing advanced debris-flow
detecting system which can estimate the volume.

Post-event documentation and clarification of
generating mechanisms of flash flood

* Climate change is expected to increase the Toga River, July 28, 2008
risks of flash floods and the management of FEE
them is critical component of public safety
and quality of life both in Japan and Italy.

* Both PWRI and CNR-IRPI have been involved
in the post-event surveys and
documentations vigorously in their own
territories.

* Inthe activities of the Project HYDRATE of
the 6t European Framework Programme in
which CNR-IRPI has participated as
contractor and PWRI as observer, the
experiences in Japan and Europe were
exchanged.

L

5 persons including 3 children killed
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Application of Ground-based Synthetic Aperture Radar (SAR)
to the lava dome of Mt. Unzen, Japan

Oct. 2006 The 5th Japan-Italy
Technical Conference on Sediment-
Related Disaster Prevention

Paolo Farina

(Earth Science Dept., University of Florence)
"Remote sensing technology and sediment
disasters: Examples in Italy"

Application of Ground-based Synthetic Aperture Radar (SAR)
to the lava dome of Mt. Unzen, Japan

PWRI and Unzen Restoration Office, MLIT are now trying to
apply this technique to monitor the lava dome, which is still
deforming and posing a serious risk to the community.

¥ The results of the first
Y field test have been
_| jointly presented in the

annual meeting of the
Japan Society of Erosion

Control Engineering,
Yokohama in May 2011.
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Japan and Italy have
various types of sediment disaster and
same causes of sediment disaste

Due to various types and
causes of sediment disaster,
it is difficult to collect the
data of disaster for case
study in short period.

4

Japan and Italy help each
other by sharing disaster
data and technical

information.

Japan and Italy can accelerate to develop disaster
prevention technology against sediment disaster.

Thank you for your attention!
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