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The Iwate-Miyagi Nairiku Earthquake

*Time of occurrence:
8:43 am, Jun. 14th, 2008

*Intensity : M7.2
*Focal depth:8 km

*Maximum seismic intensity:
Intensity 6 upper

Seismic Intensity Map

Iwate Pref. X

Oshu city:
intensity 6 upper

Intensity 4 5 lower 5 upper 6 lower 6 upper

Estimated Seismic Intensity Map (JMA)



Ground motion Characteristics - huge rate acceleration was observed
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(Observations by National Research Institute for Earth Science and Disaster
Prevention)

Outline of Sediment-
related Disaster

«Over 3,500 slope failures.

.15 river blockages (natural dams) (7
river blockage built upstream of
Ichihasamagawa river).

«A large landslide occurred on the
Nihasamagawa River (upstream of
Aratozawa Dam).

.A debris flow on the Sanhasamagawa
River caused serious damage to hotels
at the Komanoyu Spa.

«Number of people missing or dead: 18

Background diagrams provided by Miyagi and Iwate Prefectures to show
areas damaged by landslides are Geographical Survey Institute 50m mesh
digital maps (height above sea level) and 1:25000 mesh digital maps (based
on special data).

lwaigawa river

mayama. =
- Ubusumegawa river:

Sanhasamagawa river
-lh'aéamagawa river
g ; legend

O slope failure

Q landslide

Ichihasamagawa river

National Institute for Land and Infrastructure Management



Occurrence of the Sediment-related Disaster — 15 river blockages

Location: Iwate Prefecture (5) Ubusume River District . - N . S

(1) Dam width: 200 m (appmx) L #7%:| Location: wate Prefecture (2) Ichinonobara District N ‘:!

(2) Dam length: 260 m (approx.) i (| (@ Dam w200 m (approx) = {

Estimated volume of \andsnde 12,600,000 m3 i | (2) Dam length: 700 m (approx.) 1

(approx.) Estimated volume of Iands\lde 1,730,000 m3 (approx.) il e
Locaton: Mieg) Preecture (6) Aratozaws Distict b
(1) Dam width

(2) Dam len

Ql
Estimated volume of landsiide: -

w2
L UEL R o

Location: Miyagi Prefecture (8) Yubama District
(1) Dam width: 200 m (approx.) Iwate
(2) Dam length: 1,000 m (approx.) ko= g Prefecture (3)
Estimated volume of landslide: 2,160,000 m3 .

(approx.)

Yabitsu Dam Iwate Prefecture (1) W iy

ate
Prefecture (5)
Debris flow through
'omanoyu Hot Springs

noy!

yagi Prefecture (7)

Location: Miyagi Prefecture (9)
Numakuraurasawa District

(1) Dam width: 160 m (approx)

(2) Dam length: 560 m (approx.)

Estimated volume of Iandsllde 1,190,000 m3
(approx.)

= SanhasalnMa R’(ver
Miyagi Pmremreﬂ‘*‘""" \,/‘V'*MJ‘“ 3
(1) Dam width: 90 % o
B oo e i ., Nlhasamagawa River
Estimated volume of landslide: 810,000 m3 (approx.) Miyagi Prefecture (3) : g
. Miyagi =8l
Prefecture (2) =l

Miyagi Prefecture (1)

Location: Miyagi Prefecture (5) Yunokura Hot Springs
District

o e i =
Ichiha gawa Rivel -
AT
2 —8)ll

[=Te

Landslide on eastern slope of
Mt. Higashikurikomayama,
forming a debris flow
destroying the Komanoyu
Hot Springs Hotel

7 fatalities

Photographed June 15th 2008
Photos: Ministry of Land, Infrastructure, Transport and Tourism, National Institute for Land and Infrastructure Management,

Komanoyu Hot Springs
Research Center for Disaster Risk Management; Erosion Sediment Control Division



Massive Landslide on Sanhasamagawa River

-~
Downstream towards bottom, upstream towards top, of photo. Aratosawa Dam reservoir at center, with landslide occurring
in its entire left upper tributary. The landslide has reached the reservoir. Multiple landslide areas apparent at left.

Photo: Aero Asahi Corporation

Landslide Occurring Upstream of Aratozawa Dam

bt 3
Upper slope of landslide ~ <
(photographed June 22nd 2008)

Height
’1_.40m (appro
fot :

§ L

Volume of landslide debris: 45,000,000 m3 (approx.)

Overall view of landslide (photographed
June 15th 2008)

Photos: Public Works Research Institute, Earth and Sand Management and Research Group, Landslide Unit



Natural dam blocking river flow at Numakuraurasawa,
with overflow and erosion

Photographed around 1:00 pm on June 20th 2008 Photographed around 12:00 pm on June 21st 2008

View upstream in vicinity of Numakuraurasawa District (Sanhasamagawa River), Kurihara City, Miyagi Prefecture

Photos: Ministry of Land, Infrastructure, Transport and Tourism, National Institute for Land and Infrastructure Management, Research Center for Disaster Risk Management, Erosion Sediment Control
Division

Graph of Water Level, Inflow and Outflow Discharge

Discharge ; Water level
(m3/sec) for Kurikoma Dam (EL.m)
150 - 192
—— Inflow
—4—  Outflow 0.9m (approx.) increase in
Water water level
level
120 | 191
Maximum inflow:
100 m3/sec
“ (approx.)
90 190
60 Approx\r.nate\y 400,000 m3 of 189
water stored in Kurikoma
Dam
30 188
0 L L L L L L L L L L L L L L L L L L L L 187
n) 5 N 2 PN O H H O H N H
& & FPRELNLPLLELEL L PRSP

‘ 2 hours %—‘

Source: Ministry of Land, Infrastructure, Transport and Rivers Bureau, Erosion Control Section, Erosion Control Planning Unit (issued to media June 21st)
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Emergency Measures for Sediment-related Disaster in
Ichinonobara District (Ichinoseki City, Iwate Prefecture)

Temporary drainage channel opened from12:30 pm on June 21st

va River in Ichinonobara District (Ichinoseki City, Iwate Prefecture))

Natural Dam Blocking River Flow in
Ichinonobara District

* Length of blockage: Estimated 700 m
* Width of blockage: Estimated 200 m

1,730,000 m3

*Volume of i in

Measures commenced on June 17th Digging of temporary drainage channel Forced drainage using drainage Work to expand channel completed
to relieve blockage (natural dam) fl::&duc;egs";:hrs per day between June pump between June 19th and 22nd July 5th
ant

Blockage of Ubusumegawa River
(Ichinoseki City, Iwate Prefecture)

Emergency removal of sediment from existing check dam

Source: Ministry of Land, Infrastructure, Transport and Tourism, Rivers Bureau, Erosion and Sediment Control Department website

_11_



Observation and Measuring Equipment for Warning

and Evacuation System

Wire sensor

Photo of equipment installed on Hasamagawa River
(July 9th 2008)

Photos: Ministry of Land, Infrastructure, Transport and Tourism, National Institute for Land and Infrastructure

Management, Research Center for Disaster Risk Management, Erosion Sediment Control Division

CTV

Ministry of Land, Infrastructure, Transport and
Tourism, Tohoku Regional Development Bureau
‘website

e

B EMARMERE

River blockage (Ichinonobara District 2,
Ichinoseki City)

New Technology and Methodology Employed in Measures to Relieve

River Blockage (natural dam)

Problem of blocked roads overcome b
dismantling heavy equipment and transportin:

it to site by helicopter

Remotely controlled equipment to ensure safe workin
conditions in dangerous locations

Light, high-lift pump for ready drainage in difficult mountainous areas

In Use Following the 2008 Iwate-Miyagi
Nairiku Earthquake

Benefiting from the lessons for the
2004 Niigata - Chuetsu Earthquake,
the Hokuriku Equipment Bureau
developed a drainage pump able to be
installed by personnel in areas where
use of cranes and other equipment is
not possible.

Pump capacity

*5.5 m3/min per unit

I High-ift
Lightweight pump (8 m-20m head) Connected
— - in series

Ichinonobara District
(Ichinoseki City,
Iwate Prefecture)

‘Yunokura Hot Springs
District (Kurihara City,
Miyagi Prefecture)

Doken-type water level observation buoy dropped directly from helicopter

T

‘Communications satellite

Observation buoy |
* Satellte phone
* Signal converter.

* Battery

View over Hanayama in
Kurihara City, Miyagi
Prefecture

Operational
status.

Installation in Yubama District in
Kurihara City, Miyagi Prefecture

Basl
(also functions
as weight)

_12_



Response and Assistance for Sediment-related Disasters
in the 2008 Iwate-Miyagi Nairiku Earthquake

Rapid response in personnel and equipment from throughout the nation

Land Conservat Immediately following the earthquake, inspections were Construction equipment delivered to site from throughout the nation
ohicencetandls g sasleysite) conducted by Ministry of Land, Infrastructure, Transport .
and Tourism helicopters from throughout the nation

alh""'- f

Hokkai (Hokkaido Regional
D u

I

p urea
From June 27th

— ) Surveys and Analysis by Research Organizations
M Site leadership by National Institute for Land and Infrastructure Management and
. Public Works Research Institute
* On-site surveys and guidance by specialis e day of the earthquake
Hokuriku iku Regig)

egid
Development Bureau)
From June 14th

Michinoku (Tohoku
Region Development

o Mannaka (Chubu Region Bureau)
Development Bureau) From June 14th
From June 1st

Tec Force Dispatched by Sabo Department
* Initial group — Helicopter survey

Sabo Control Plannin ivision personnel x 1,
Land Conservation Di ion personnel x 1

y s
ion personnel x 1
* Landslide site danger inspection and support

Aozora (Kanto Region
Development Bureau)
From June 14th

team
Sabo Control Planning personnel x 2 Inspection results
*20 sites evaluated as Class A and

requiring emergency assistance

Crisis Management for Catastrophic
Sediment-related Disasters

(1) Rapid collection of information
(2) Emergency surveys and evaluation of danger

(3) Monitor situation and establish a system for
warning and evacuation

(4) Emergency measures and rapid response
(5) Manage and ensure safety (works, search activity)

(6) Sharing of information between related
organizations, and dissemination of information to
the mass media and citizens

(7) Make preparations under normal circumstances
(organization, training, equipment)

,13,



Crisis Management for Disasters

In the current situation, the
questions are ‘what happened?’
and ‘what to do?’

=

_14_
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alessandro pasuto
jean philippe malet

B LN SR - 02

)

International Symposium :
“Risk Management and ,f
Governance to cope with Natural
Disasters”

o B9 LMl WS - 03D

The Risk Governance Cycle

" RISK MANAGEMENT
Reducing hazard potential and vulnerability

EVENT \
Response

= Alert

) ¥ * Rescue \
RISK ASSESSMENT - Damage \ \

Assessing hazards mitigation

* Information/

Assessing vulnerability ol

Assessing risks

Recovery /}
e - Ropaic /

+ Reconstruction 7 4
///

~ Communication of risk assessment and =
Tt~ riskmanagement activies _—

Fleischhauer (2006)

_15_



Lack of knowledge and case histories

« A comprehensive bibliographical analysis have been carried out. The
percentage of international publications in the domain of landslides, over
the period 1980 - 2001 (n=350)

Hazard
analysis

Integrated ’
Risk Rgisk Risk
governance assessment
Management

Risk
management

B 10 WS- 030

Vulliet & Dewarraz (2001)

Hazard Identification

« |dentification and recognition of mountain geomorphological processes

e 5 h ? B

landslide

debris flow flooding

o B9 LMl WS - 03D

_16_



Hazard Identification

* Understanding of the interaction of mountain geomorphological processes,
ata catchment scale

[EYRTN
‘.“ ; {:}l;‘ :ll} - Spatial interaction (e.g. domino effect)
,I;.':; 1{,‘3 h{‘:‘ ) - Temporal interaction
Tl e, i
- "'"5}":'-5':%; 'l‘lh‘nl:‘l‘x

Debros-Pow sproading |
causing & natural dam |

From hazard to risk

e Apply this understanding to living with the hazards by using a
multi-hazard/risk oriented analysis (MHRA)

Hazard identification Identification of stakeholders
& data availability and needs

\/

Creation of a database

Kappes et al. (2009)

,17,



Risk analysis

e Apply this understanding to living with the hazards by using a
guantitative risk analysis (QRA)

Hazard analysis Elements at risk
Spatial probability of occurrence Assets & stakes
Runout possibility Physical vulnerability
Temporal frequency Social vulnerability
Intensity / Magnitude Environmental vulnerability
Direct and indirect losses

— T

Risk analysis / assessment

Threshold / Criteria
Value judgement
Tolerable vs. Acceptable risks

Kappes et al. (2009)

Risk analysis

¢ Main issues to take into account:
- Scale of the analysis

REGIONAL PLANNING
1:25,000 - 1:100,000

o Existing dataset
&Y é" -, Identification of element
<~ ..? @ at risk
& Q OC'
S [ Z
9 &
é‘,"' § LOCAL PLANNING %
v@{a 1:10,000 - 1:25,000 ?fﬁ
OQ_\_O Basic dataset Q%
& @ Qualitative evaluation of £
&g“' QS’D potential loss %
T & B e e A
Ty TECHNICAL PROTECTION
1:5000 - 1:10,000
Detailed dataset
-'Quantitativg,assessmentof consequence

Puissant et al. (2006)

,18,




Risk analysis

¢ Main issues to take into account:

- Data availability
- Stakeholder needs
- Country legislation ...

mayor

planners MANAGEMENT national
emergency managers reglqnal / departmental
civil protection & municipal

citizens

SOCIETY DEMANDS
(a) reduce the risks
to an acceptable level

(b) involve all
affected people

.
DTLLLLLLLLLD (TTLLLLLLLLLLL)

PROCESSES METHODS
spatial scale | temporal scale o heuristic
(puntual, lineal, | (fast - slow, qualitative | empiric
areal) | frequent - seldom) semi-quantitative | statistic

quantitative | deterministic
Kappes et al. (2009)

Conceptual Model

Conceptual Model
Doline Scopb antimeinoioiosy [ | tazaro anaLvsis
Hazard analysis Statistical Models
e
Vulnerability ar aly Susceptible areas
Risk analysis (1:50.000- 1:25.000)
to obtain
Critical zones
(1:25.000-> 1:10.000)
to delimit
Hazardous area
(1:10.000-> 1:5.000)
} where
1-Identify dangerous event

2- Quantify the hazard
VULNERABILITY/RISK ANALYSIS

3-Elements at Risk

Studythe social and economic

Inventory the assets
4 features of the area

Structures Activities Goods

4-Physical Effects

Past physical damages
Prospective physical damages

5—Risk analysis

Hazar levels Physical effects

Level of risk to assets

1 3
6-Economic Losses RISK MANAGEMENT
Economic consequences Mitigation Planning { Emergency Situations
Direct damages Indirect damages Procedures _Instructions Resources People in charge

RISK GOVERNANCE

Stakeholders ~ Communication  Rules & decisions

Sterlacchini et al. (2007)

,19,



Mountain Risk Project structure

» Research Activities — Training Activities — Transfer ok Knowledge Activities

 Several mountain study sites; e.g. ‘field laboratories’:
- 2 main investigation sites: South French Alps (Barcelonnette), Western Dolomites (Valtelina)
- other areas of interest: Western Dolomites, Northern Apennines, Eastern Pyrenees

« 4 working blocks (WBs) and several topic actions (TAs) per working blocks
WE1

HAZARD WEB

ANALYSIS
Dﬁmﬂﬂsllﬁs
B leader: 12 = QUANTITATIVE
(Th.van Asch) T
Teams: 1,4,5,6,8,9 12, 14 RISK ASSESSMENT
suscoplibility mape WE leader: 9
[ r— — hazanimaps (P. Giacomell, S. Sterlacchini)

Teams: 1,2,5,6,7,9,13,15

lesgons from

past disasters { -~ )
/ transfer of = i
§ knowledge iorcd i
transfer of { L
knowledge ﬂ:f';ttl‘:r‘,';ﬁ;“ mmpe
; WB3 4
! wea B
A of knons RISK
RISK MANAGEMENT
GOVERNANCE ( WE leader: 7
P — ) .
WE leader: 15 (T Glade) ) criteria for acceptable. _IJ- Corominas)
11 (5. Greiving) tolerable & residual nsk Teams: 2,3,4,7,8,9, 11, 14

Teams: 3, 4.8, 11,13, 14,15 auideﬁnes for sustainable
e

velopment pianning

Hazard Analysis

TA-01: Develop and harmonise procedures for the identification,
location and quantification of the processes creating mountain risk

« Comparing some existing approaches for rock fall hazard mapping used in
Europe. Searching for the possibility of harmonising rock fall hazard mapping
procedures (Abbruzzese et al., EPFL)

alt. [m]
700 -
E
Sierre-Vissoie
road 300 kd 5
650 - ¢ i
H £
* =
0k £
600 - .
580 -
465 585
M 5o
420 496 @0 2D Rock fall hazard mapping performed with the Matterock
ML (M), Modified Matterock (M1) and Cadanav (C)
methodologies, according to the Swiss Guidelines (block
c 48 467 size: 1m3).
468 The mapping is shown only for the profile abscissas located
between 300 and 600 m. From x=0 m to x=300 m the hazard
T 1 levelis “high” for all the methodologies).
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Hazard Analysis

TA-01: Develop and harmonise procedures for the identification,
location and quantification of the processes creating mountain risk

» Testing of different remote-sensing and ground geodesy techniciues (different
resolutions and accuracies) for usability identification and landslides analysis
(Kniess et al., UJF; Lu et al., UNIFI)

The hotspot map of the Arno river basin from one scene of the RADARSAT SAR image, including the Pistoia-Prato-
Firenze and Mugello basin area: a) hotspot map derived from kernel density estimation using ascending RADARSAT PS;
b) hotspot map derived from kernel density estimation using descending RADARSAT PS. Red Hotspot (low negative
kernel density) indicates the clustering of high velocity PS moving away from LOS whereas blue hotspot (high positive
kernel density) implies the clustering of high velocity PS moving towards LOS.

° B9 10l WS - 03D

Hazard Analysis

TA-02: Improve the prediction of the spatial extent and the
velocity of extreme phenomena

¢ Modelling the runout of debris flows comparing MASS-MOV2D & DAN3 (Quan

Lunaetal., ITC)
DA s — sam
DANID [voulimy)

Uri Visight: 10 WA
Turbuleres Cocfient: 160 m"
T e 157
o o, 56 o
T o 5

Lo Pk, 00035 wabn.

Ersitm
Number of Fandces: 2000

- Smocutn Letge Cansane &
Wneyier: L Vebxly SMonIrg Coetkient:0.01
] Sness Letiaet 208
10t e e 113 <0
MasMo i1 [Vondioy)
= DensKy cTthe DF: 200C kym”
01 = Chery rougemess: 250 e

= AIgi O baS! Mo 30°
= Augi of intemal febor: 857

DN 100 == - = Bensy c the sai: 200) kg
= Souingate: D DOIS nisec
= Ruidrate: 10 msee Transtion fom
s o i
= Teaitims seps 100 sec
rrraaaa——
fars Lt stbtaced by sl cept (3]
at the mitution zane
Wil 88 WassMav 100 s i

« 5D at the intiaton zove Inital
alime — 1435 1, hitation ares
— 230 . Irtati are abo
incudes secondary slides along

therumutzone
5D dong the et axd

depasiionzones

° B9 LMl WS - 03D

_21_



Hazard Analysis

TA-03:  Highlight critical factors involved in the short-term
behaviour (crises) and long-term behaviour (climate and land use
change) of the processes

* New techniques for monitoring the kinematics of large landslides, such as the
correlation of digital images (Travelletti et al., EOST)

Displacement vectors and cumulated
displacernent maps (profiles)

rpwang

ODEAE
EEER

Displacement vectors and cumulated displacements
of 7 profiles (P 615 to P 1695) in the image plane
from 20th May to 29th June 2008 (Left) and
corresponding velocity map (right).

Q 1 1t SR - 030
THOBIZN08
(EREERN

Hazard Analysis

TA-03:  Highlight critical factors involved in the short-term
behaviour (crises) and long-term behaviour (climate and land use
change) of the processes

« Distributed Temperature Sensing (DTS) with fibre optic cables to monitor soil

temperature in order to identify preferential flow paths and define wet spots
(Krzeminska et al., TUD)

Temperatuee o 1-Jul-2007 83:37

>upslope) §
y R
%
B\
%) 3
.

{

N {downslope) <= =

E<s =W
o Temperstisre on 11-Juk-2007 19:50
Watct flowin o
oo el e

LYY 4

§.

1 (a) Fibre Optic Cable installed within
Infiltration Research Area (IRA)

with temperature measurements and
estimated preferential flow paths,

(b) NESCAFE picture of IRA with
marked preferential flow paths

N [downilope} €= =>{uprlope) §
-
]
.
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Hazard Analysis

TA-03:  Highlight critical factors involved in the short-term
behaviour (crises) and long-term behaviour (climate and land use
change) of the processes

¢ Advanced hydro-mechanical modelling of Iarge Iss\ndshdes with introduction of

unsaturated soil mechanics (Ferrari et al.,
Changes of stiffness and strength

unsaturated

g A4
runoff & Y saturated
P unsaturated zone o )
strain
(s=ug,-uy)

Changes of permeability

i water

groundwater lev 2

(u,=0) ? g

1 0 / 2
deg. of saturation S saturated zone _L_,

Hazard Analysis

TA-04: Develop techniques for assessing the temporal probability
and the magnitude of the hydro-geomorphological events,
determine and map the hazard and validate these outputs.

e A novel approach to combine
susceptibility maps of debris flow source
areas and runout zones (Blahut et al.,
UNIMIB, with input of Quanterra)

Application of the debris flow runout model DFGrid Prob developed at
University of Lausanne (IGAR) to the study area of Valtellina di Tirano
*| showing the probabilities of relative debris flow hazard.
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Hazard Analysis

TA-05: Define criteria for establishing representative and reliable
monitoring networks for early warning and for interpreting
monitoring data.

« For the design of landslide EWs, the analysis of failure modes are studied at the
laboratory scale during the initial failure stage (Spickermann et al., UU & EOST)

Slope after failure, 26-10-2008, inclusive
final positions of observed points A, B of
the test on Zoelen clay.

Time displacement curves of the last phase of failure in the
test on Zoelen clay.

t [d:mry himin]

Quantitative Risk Assessment

TA-06: Inventory of the elements at risk, and estimation of
vulnerability functions

« Relationships between the physical features of the damaging events and the
induced damage (Akbas et al., UNIMIB-CNR)

1.0 T T T Vi
———- 0.17*h*0.03*h Va
2 =0.995 / /
0.8 F-——— Fuchs et al. (2007) / ,,/ 1
—- - Borter (1999) A/ /
A Fell & Hartford (1997) g/ 2
2 o6 VAR
® A4
] i Y ;
2 :
S 04 ; 4/ / b
> 1 e
// ,/
0.2 1y 7
o
- o Buildings in Selvetta
0.0 =9~ | | | |

0.0 0.5 1.0 15 2.0 25 3.0
Deposition Height, h (m)

Empirical vulnerability function based on data from the 13 July 2008 mud-debris flow event in the
village of Selvetta (Valtellina study site): a function of deposition height.
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Quantitative Risk Assessment

TA-06: Inventory of the elements at risk, and estimation of
vulnerability functions

*  Empirical vulnerability functions for Selvetta event
from Flo2D modelling (Akbas, Blahut, Quan Luna et al., UNIMIB-CNR / ITC)

Variables for vulnerability
curves construction:

*  Velocity
«  Static pressure

¢ Impact force

Flow depth

*  Specific energy

Quantitative Risk Assessment

TA-07: Quantification of the level of social, economic, and
environmental losses of the damaging phenomenon

« Relationships between the physical features of the damaging events and the
induced damage (Blahut et al., UNIMIB-CNR)

TABELLA TEMPI REALIZZAZIONE: MESI 10

INIZIO FINE
SCAVI o] 1,00
"2 |STRUTTURE 075] 3,00
"3 |MURATURE 225] 425
INTONACI 35| 550
"5 |PAVIMENTI E RIVESTIMENTI | 55 9,00
"6 _|SERRAMENTI 35 7.0
"8 [IMPIANTI 2] 500
9 _|FINITURE VARIE 5] 10,00
=]
Execution Timing
Price List

Assessment of Direct Damage

Example of Valtelina di Tirano case study
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Quantitative Risk Assessment

TA-08: Define a procedure to translate societal perception of risk
into a QRA

« Dissemination and analysis of questionnaires in the study areas to measure
the societal perception of risk (Angignard et al., TUDO; Garcia et al., UNIMIB-
CNR)

Through meetings, workshops, and public
discussions in the study sites (during and
after the element inventory and vulnerability
function development phases), a two-way
knowledge transfer has been created; it will
be used both to improve the quantitative
risk analysis tools, and to increase the
awareness of the public.

o B9 LMl WS - 03D

Quantitative Risk Assessment

TA-09: Identify and quantify the sources of uncertainty in the
analyses

« Development of a general framework for a quantitative risk assessment using a
stochastic approach for dynamic models (Quan Luna et al., ITC)

Input parameters
n .| Sscenarios |——

I Susceptibility

'

/ OUTPUTS
-Velocity Lo L
-Depth Human activities? Uncertainties result both from the probabilistic

I 7";1':;’:;5:;19 Extent affected? nature of events and from a real lack of knowledge
\A of basic physics and damage fragilities associated
B — / with the events.
Calibration I
Quantitative
\A Risk
Assessment

=
Acceptance criteria

Empirical vulnerability function based on data from the 13 July 2008 mud-debris flow event in the
village of Selvetta (Valtellina study site): a function of deposition height.
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Quantitative Risk Assessment

TA-10: Estimate a number of risk scenarios considering the
status and evolution of the natural, economic and social systems.

* Proposition of risk scenarios with assessment of direct damages (Akbas, Blahut,
Frigerio et al., UNIMIB-CNR)

Estimation of future economic losses:
example of Tresenda scenario

Cost to remove Cost to restore Cost to rebuild

Elements at Risk n.  debris (Ce‘;“ torestorewalls  gjeqiric plant a‘:zfﬂ;i;"’e the houses (De‘)rec‘ damage
(€) (€) (€)

Houses (0,5 m debris) 46 208434 178,086 110,375 371,600 - 877,495

Houses (1 m debris) 17 172,945 82,981 99,072 308,400 - 663,398

Houses (destroyed) 5 163,805 - - 66,800 408,878 639,483

Roads - 134,773 - - - - 134,773

TOTAL DIRECT DAMAGE 2,315,149

Q B9 LMl WS - 03D

Risk Management

Risk management takes the output from the risk assessment, and considers risk
mitigation, which may include various alternatives: reducing the likelihood of an
event, reducing the consequences e.g. by developing monitoring, warning and
evacuation plans, and implementing regulatory controls. It may include monitoring
of the risk outcomes, feedback and iteration when needed

—»{ Risk acceptability

Risk Management actions:

Hazard Prevention | | Hazard Reduction | | Risk Mitigation
Hazard level Hazard level is lowered Consequences are reduced
remains unchanged
LEmEHse Landslide Emergency
) Stabilization preparedness
planning Measures
| Building codes | Emergency
Protective EHPONEE
S measures
| Mitigation plan |
Recovery

_27_
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Risk Management

TA-11: Propose guidelines for sustainable development planning at both local and
regional mapping scales, and for different end-users requirements.

¢ Hazard prevention: governmental, administrative or regulatory actions, that can
influence land planning and buildings construction, are developed.

@ O
I=ALS

7

-

Development of a rockfall mitigation plan in
Andorra (Mavrouli et al., UPC)

Q B9 10l WS - 03D

Risk Management

TA-12: Evaluate feasibility, effectiveness and performance of
remedial (protective and preventive) measures , and assess the
residual risks.

¢« Hazard reduction

Stabilization | Protective measures |
measures

Structural measures

Before the event

[Fenceswals |
Slope regrading |:>

I Diversion dykes | Cost-benefit

Slope analyses
reinforcement Non-structural

Sustainable measures
I Protection forest |

Q B9 LMl WS - 03D
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Risk Management

Emergency
preparedness

Before the event

Emergency
response

During the event

| Communicay@\ |

TA-13: Formulate criteria for establishing warning systems and
evacuation plans.

* Risk mitigation: EW system and Emergency plan

Emergency
recovery

After the event

Retrofitting I Rescue |
buildings & o
faciliti )
acilities . | Evacu;z(fqﬁg.o‘“ | First-aid J‘o
< QLAY #
—~ 8 3 0& (emerge # LS
| Relocat)x(aﬁ | Q"é‘; water gvg;'
S [ srégs |
> Ly
Ale ,@ ems & 5 :
b
w works
. (diversion dikes, )
;. drainage,...)
Public
awareness

Risk Management

TA-14: Provide a framework for cost-benefit analyses.

Annual probability | Number of | Risk for a

Consequence of each

Protective work

Parametars. of occurrence of | potential given
) ) o | eachscenaric | damages | scenario
| threatened |
evert | Probabity | probabity | rebound | sector of a 'fs:apt";:'
of failure of reach height reference probability
area
Py Pgy | Plh<hd) m Piar
1 % | 6% % | T %
083 [
S No block departure 6 30E-01
0g2 No element at risk
0.a7 reached (no damage) 0960
0.4 height of rebound >
height of abject (no 2B6E-02
018 |Sempge)] —
0.83 Area not crossed by the
06 block (no damage) Araede
089 | Avea crossed by the
,L{: biock, na persan hi 240E-03
I/ L {Damages topersons | 30BEG4 | 3 923604 |[deathsiyear]

sum 1.00E+00

Total Risk 9.23E-04 ll

Example of event-tree analysis for evaluating the risk to persons in
non-built areas (Abbruzesse et al., EPFL)
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Risk Governance

To adopt risk management and governance strategies the following
principles will be carefully considered:

e using the same methodological techniques for QRA recognized as legitimate
and fair by the stakeholders.

* empowering and involving stakeholders (the affected individuals and groups)
appropriately and making decision-makers more accountable to them.

e creating the conditions for stakeholders to consider the relevant scientific
evidence to meet their needs in an atmosphere of mutual respect and trust.

e producing practical decisions and strategies, flexible and open to revision with
time.

e evaluating and monitoring the consequences of decisions, taking into account
the stakeholders view to readjust decisions if necessary.

e evaluating the actual information needs (especially geo-information) in view of
the decision-making process.

Risk Governance

TA-15: Incorporate the lessons learnt from past disasters within
the management.

e Social surveys to evaluate the present situation (questionnaire)
Risk Perception, Previous Experience, Preparation for a future
emergency, Level of Trust, Needs, Concerns

Local Community
Exposed

Practitioners
Stakeholders

32 compiled 615 compiled
. 505 compiled (inside study area)
¢ Technicians from 110 compiled (outside study area)

Mountain Community
¢ Scientists
¢ Volunteers

¢ Environmental
institutions

¢ School students
¢ Parents
¢ General Population

Garcia et al. (UNIMIB-CNR)

,30,
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Risk Governance

TA-15: Incorporate the lessons learnt from past disasters within
the management.

» Risk perception on mass-movement and floods
. Not likely

3. Likely
4. Very likely

5. Extremely likely

...willbea ... population will ...you or your ...your home or ...transport ...critical
flood next be adversely family will be property will be networks will lifelines will
year affected affected affected suffer damage suffer damage

« Previous Experience 82.4% (Direct experience, awareness)
« Triggering Factors (1. Rain; 2. Deforestation; 3. Modification of river bed)
« Hazard Ranking (1. Fire, 2. Flood, 3. Landslides)

* Received Information about Natural Hazards:

- 24 % of population )
- Poor Quality (2.31) Garcia et al. (UNIMIB-CNR)
- 1. Family; 2. Press; 3. TV

Risk Governance

TA-15: Incorporate the lessons learnt from past disasters within
the management.

» Level of concern of the inhabitants

BEFORE SURVEY AFTER SURVEY
(5% increase)
=
s
] 1. Not at all ™
Erol 2. Alittle bit F e
H H
z 3. Fairly 1
- 0 = 004
4.Alot
] ’7 5. Completely o
= —l_\
‘ ! : iy ‘ : : 3 H H 3 H H H
Initial level of precccupation >
Final laval of presccupation

Garcia et al. (UNIMIB-CNR)
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Risk Governance

TA-16: Identify legal aspects, risk cultures and insurance
possibilities.
* Analysis of legal framework concerning of natural hazards (including Civil

Protection) + Social survey (knowledge about legal aspects + risk culture in
terms of trust and preparedness)

1. Strongly disagree

2. Disagree

3. Moderately

5. Strongly agree

Agree in forcing local Agree be more Agree be more severe

institutions to provide restrictive about | with whoever carry out

an intervention plan in urbanization and activities that increase
case of emergency land development the natural risk

Mean 4.19 3.77 4.03

« Preparedness
- 1. Civil Protection ; 2. Mountain Community; 3. Municipality (Moderately Prepared)

- Yourself (little prepared)
- Population (little prepared)

« Trust
- 1. Civil Protection ; 2. Mountain Community; 3. Municipality (Fairly)

Garcia et al. (UNIMIB-CNR)

Risk Governance

TA-17: Communicate the information, educate the practitioners
and the population, and involve all stakeholders in the decision-
making process.

» Social survey: Measure of actual participative levels and main interests and
topics addressed on education campaigns about risks

Could you take personal
measures to reduce the Know the Know the emergency
consequences of NH emergency plan procedures
Freq. % Freq. % Freq. %

FUTURE INFORMATION . o )
« Preferred media to receive information

Would you like to (1. TV; 2. Press; 3. Flyers)
receive new info.?

Freq. Valid %

» Who should provide the information
(1. Municipality; 2. Mountain Community; 3. Civil
Protection)

Garcia et al. (UNIMIB-CNR)

,32,



Risk Governance

TA-18: Provide a framework for the use of geo-information at all
levels and define the potentiality of modern visualization tools.

Risk Governance

PETer

P E Ter
(Protection and Emergency of the Territory)

WORK FLOW
MANAGEMENT

~INTEGRATED SYSTEM TO MANAGE PROCEDURES LINKED--
TO GEOGRAPHICAL FEATURES

.......................... Considering the laws in charge
Providing a user-friendly instrument

,33,
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Risk Governance

Evolution from “static” to “dynamic” GIS

Ability in linking geographical fedtures and processes to workflow
management instruments

DATA PROCESSES PROCEDURE ACTIONS  COMMUNICATION

He @X S® % (g

Dot gt | Docurmert | Sz ansisan|

Vom FriteraCre |
Sate sty [Friasra G
e
Moca [P ¥]
Tage AT v

Pt " T tmokgasend

a Pesw [ TH00hg  Cimemsioni |
Livels R |

g el B 5

g

:

L

Risk Governance

GIS tools to manage, edit
and query geographical
data

PETer Mapping

Eple fubecs Conewtn Recw  Shettes  fwbes Bpis Soenwo  Deeosss  Cavls Bricedus
£ Hep

ey | Geographical dataset:
gg; #l . Risk Index Map
m A . Scenarios
¥ . PETer Entity
ol - External data:
o e Shapefile
F sy Arcinfo Coverage
g*mw ArcSDE
B s ArcIMS
Raster

AutoCAD DWG e DXF

B 1hOT W5 - 03D

o

_34_

20



Risk Governance

Geographical feature

with descriptive chart:

TTTTTTTETTITTITTTT

Ho o X &%

enerale Ll Automezzo\qﬁ Documenti i Soggetti associati @ 5cem_ar| associati

Descrizione: [MoB1
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Containers dormitori
Quariita: 22

d|Containers servizi
Precedent ‘

Semvizio igienico semovente

Foulottes
e per roulottes

HNote:

Classe risarsa: ]Abltazwonl di soccorse L] Tipo risarsa; I Teloni impermeabili L’

Containers per docce =

FREQUENTLY USED
PROBLEM WITH MOD1 @
INTERMAL USE

- General Information
- Attached documents
- Linked Personnel

- Enclosed procedures

Customized menu and
user-friendly quick form
for data entry

Risk Governance

Models for DSS
| i ™ o

s 1001S to create E

(e v |

Descsisione: [ACTOVATEIN OF ENEFEERLY AGIEAS

Opsord [ Evagui ulomaticvants sl dila piocadin

@ Do rasma s i complet st e pasa [1 Gom 3]
By s S S EE ] e =] . ]

CALLING UCL - LOCAL POLICE - VVFF until 2h g | =5
ACTIVATION MUNICIPALITY PLAN /D.G.R. 21205
SENDING SMS TO COM MANAGER until 30min

E-mail alert (with doc files) to Prefect until 20min

;.é i a graphic ]
* a8 ar sds o .
workflow: -
Attivuzione U.C.L. }
Blocks
Connectors
Ita
Colors
| Text

I
Block-related chart
including documents,
files, actions,
contacts and entities
involved

Rirntro pepulazions
evarmata

105 i 24 N

,35,

21



Risk Governance

Quick prints

DSS Models
(direct print or bmp-jpg creation)

R A Quick Maps Layout
e (Globo Layout personalization)
Entire Dataset -
(from PETer.mdb) -~ Badge
T Data list (directly from Address book)
(prepared .rtf format) Tesserinie
ETR b

B starmpa Cancellortf

[ stampa CancelloConSoggetti.rtf

B8 stampa sintetica da griglia

Risk Governance

Main conclusions

Risk governance aims to enhance the disaster resiliency of a society

It must includes the totality of actors, rules, conventions, processes and
mechanisms concerned with how relevant risk information is collected, analyzed
and communicated, and management decisions are taken

The 3 elements of Risk governance are: Risk assessment, risk management, risk
communication process among scientists, politicians and public

Risk governance mainly derives from the integration of the elements of Risk
Assessment (hazards, vulnerability and risks identification) and risk communication
(communication of risk assessment and risk management activities)

An appropriate procedural framework for hazard and risk assessment is seen as
indispensable to coordinate the several risk-related directives

More public participation into both, risk assessment and risk decision-making is
needed for more legitimacy and public acceptance of the resulting decisions

,36,
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Emergency Management and
Disaster Countermeasures
Basic Act in Japan

October 2009

IWAO Tadaaki
Cabinet Office, Government of Japan

Types of Emergency

Earthquake

Huge Natural Disasters _ Storm and Flood

\olcano

Aviation

_ Maritime
_ Railway

Serious Accidents _ Road
_ Hazardous Materials
-
_ Nuclear Emergenc

Hijacking
Serious Incidents __ Terrorism
Suspicious Boat
Armed Attack Situations

_ Cyber-terrorism
Other Emergenc Pandemic new Influenza

etc.
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The number of Death and Missing Persons in Natural Disasters

«x) People
7.000

1959: Typhoon Ise-Wan (5,098)

1995:Great Hanshin-Awaji
Earthquake (6,437) x

BEE] 22 24 26 28 30 32 34 36 38 4D A2 A4 46 48 50 52 54 66 58 60 62 WA a5 7 8 11 13 15 17

- 607
195; 1947 1949 1951 1953 1955 1957 1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 ].;89 1991 1993 1995 1997 1999 2001 2003 ZDD?KJ yeal

() The number of Deaths in Great Hanshin-Awaji Earthquake include 912 relative deaths

1959 Ise-wan Typhoon
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Disaster Countermeasures Basic Act 1961

1. Planning
-Disaster Management Plan at both National and Local level

2. Administrative Organization
= Central Disaster Management Council chaired by the Prime Minister

(Ordinary Time)
-Major Disaster Management Headquarter, Extreme DM HQ

(Emergency Situations)

3. Basic Policy for Disaster Prevention and Recovery

- Training, Public Investment, Finance

,40,



o Lessons of the Earthquake
Lack of Information
Caused Delayed First Response

Damaged Headquarters
Local Government Command initially paralyzed
1 Destroyed almost all traffic system

Telecommunication, even satellite
telecommunication system were cut off due to
power failure

= It took three days to grasp the entire picture of
damage

Comparison of Emergency Response
~Between Great Hanshin-Awaji Earthquake and Earthquake focusing on Northern coast in Iwate ~

Great Hanshin-Awaji Earthquake Earthquake focusing on Northern coast in Iwate
There occurred January 17, 1995 05:46 am There occurred July 24, 2008 00:26 am

Direction from Prime Minister [00:35 a.m.]

Emergency response team meeting (01:02 a.m.]

Press conference by Minister of State for
Disaster Management (02:00 a.m.]
Government investigation team left Ichigaya.

(03:43 a.m.]
Secretary: Minister of State for Disaster Management

Decision of Establishment of Emergency disaster
Inanagement headquarters at Cabinet meeting (10:04 a.m.)

Inter- ministerial meeting
Press conference by director-general of
The National land agency [11:00a.m.]

The first meeting in Emergency disaster
management headquarters (11:30 a.m.]

Government investigation team left Iruma. [02:30 p.m.]
(Secretary: Director-general of The National land agency )

Ohou
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National Countermeasures

1 Establishment of the Cabinet Information
Collection Center

Enhanced Governmental System
-Minister of State for Disaster Management
-Chief Cabinet Secretary for Crisis Management

1 Development of Disaster Information System
(DIS)

-Early Estimation System
-Emergency Measure Support System

KX National Emergency Response Flow

Cabinet Information
: : Collection Center

Cabinet Office ithi minutes

Minister of State Emergency Response Team
: composed of
DI DSEENDT MEINEE EMET Senior Officials from Ministries
»Stand-by at 24 hrs x 7 days basis I
»Collection and Analysis of Disaster
and Dam:age Informati(.)n . Prime Minister
»Information-sharing with Prime =
Minister and Related Organizations

Analysis of Scale of Damage Mgk P

Inter-Ministerial Headquarters for Emergency Response

,42,



u Emergency Response g

> Dispatch of an emergency survey team to the
affected areas

3 hours > Mobilization of Search and Rescue Teams

@ Police , Firefighting, Self-Defense Forces

> Full-scale search & rescue activities

»Nationwide emergency assistance
4 Emergency medical evacuation
24 hours 4 Food & Water
@ Blankets & Clothes

€ Prevention of secondary disasters such as
landslides

€ Temporary repairs of infrastructure & lifeline

K} From Response to 4

Recovery & Rehabilitation Phase

»Improving of the quality of life of evacuees
4 Hot meals with variety
1-3 weeks # Public bath service
4 Mental care against PTSD

4 Evacuation of elderly & handicapped to tourist
hotels

> Full-scale recovery of infrastructure & lifeline

@ »Smooth transition to recovery &

/ 1 months & rehabilitation phase
& Ensuring of housing

== thereafter : L
\\ @ Preparations for the coming winter & snow
@ Recovery of the local economy

@ Support to isolated and devastated areas
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The National Government

Cabinet
Office

Affairs and
Communications

Cabinet

Cabinet
Secretariat

Ministry of
Justice

Ministry of
Foreign Affairs

Ministry of
Finance

ducation,
Culture, Sports Sci-
ence and Technolog

Ministry of Health,
Labour and Welfare

Ministry of Agriculture
Forestry and Fisherie:

Ministry of Economy,
Trade and Industry

an
Infrastructure and
rt

Ministry of
the Environment

Ministry of
Defense

Fire and Disaster
Management Agency

Agency for Natural
Resources and
E

Industrial Safety

Small and Medium
Enterprise Agency

Japan Coast
Guard

Japan Meteorological
Agency (JMA)

Agenc
National Public
Safety Commission
|_ National Police
Agency

(1)

Deputy Prime Minister
Minister of State for Economic
and Fiscal Policy,
Science and Technology
Policy

Minister of State for
Disaster Management,

Okinawa and
Northern Territories Affairs

Minister of State for Promotion
of Local Sovereignty
Minister of State for Consumer
Affairs and Food Safety,

Social Affairs, and Gender
Equalit

Minister of State for
Government Revitalization

Consumer Affairs
Agency

I . Fire-Fighting & Ambulance
Il . Police

IT. Self-Defense Forces

IV. Coast Guard

V. Medical Treatment

VI. TEC-Force

Geographical
Survey Institute

O Plan emergency transport routes for rescue units and goods, details for procuring
supplies , and details regarding dispatch of troops for each region beforehand
based on damage estimations, etc.

O Initiate dispatch of troops, medical activities, and procurement of supplies

Procurement of
lies

suyj

immediately based on plans after earthquake has occurred, starting from the stage R To Ibaraki prefecture
when there is no information on the state of damages, etc. Approx. 3,200t a
Approx. 10.3 million meals, R GEECER U000 e
e B = — . 0.
Formula milk: Approx. 1.2t (REMLE AT
O Urgent implementation of emergency measures such as rescue activities and Blankets Approx. 179,000
medical care. Adjust contents of activities in with on the state Diapers: Approx. 225,000
of damages, etc.
To Tokyo
[image mdgmm of activities] [Overview of damage estimations] e T2 T e
Aoprox. 850,000 Formula ik Approx. 661
buldings Blankets: Approx. 37,000 ‘o Chiba prefecture
Number of deaths Approx. 11,000 people Diapers: Approx. 387,000! Orinking water:  Approx. 13,
Rescue units  Ounits . . ) X
— oo gsodit et I T T pre— Temporary tolets:  Approx. 1110 Food:  Approx. 15.7 millon meals;
— SuppliesOO  Otons| Formula milk: Approx. 5.3
gty [ 22546 To Kanagawa prefecture
— ey || M | (oo, 3y e Food:  Approx. 16.9 millon meals
iyl (Under the conditions of 6 PM. on awiner | | {Blankets: B I
shoree of aeples s msadon day and a wind speed of 15 mis)

Dispatch of backup
units

S S Scale of dispatch

N i

e TS (Total)
117,240 people

To Saitama prefecture
Natorl Polce Agenc: 530 peope
e

1 peote]
M\msvym Deferse: 4200 boo]
6,130 peop

0 Tokyo
Natonal Polce Agency:
16,620 peopl
Fireand isaser Nanagerent

—— &

To Chiba prefecture

To Kanagawa prefecture > NatorlPoice Agercy:

National Police Agency: 730 people

40 people]
e o Daser Managernert | FroamDomer Veraigemon

y: 60 people

Mwswmwense aneume General support Mrmsm{ of Defense: 1500 people

10010 peop 00 peoplq

55,400 people
(UNS VRGSE GSpAich destinaton 1 not spacfed n advance]

Wide-Area Medical . o . -
: ide-area medical ransportation is appiicable (o seriously-
Transportation injured people for whom treatment within the relevant
prefecure i diffcut, and for wh is determined as
being possible by transporting the paiient o a vide-area

L facility an weament. |

* Transportation between & and 72 hours after occurrence of disaster

= =— — e

Matsushima Air Bast
JGSDF Camp Kita-
Utsunomiya

Target number of

patients
423 people

JGSDF Camp
Soumagahara

Matsumoto Alrport

JASDF Hamamaisu Aitbast
Osaka International Airport
Kobe Airpor, efc.

New Chitose Airport
Sendai Airport

Komatsu Airport = =
Osaka International Airport o .
Miho Airport ide-area transportation base.

@ within disaster area

Takamatsu Airport

Fukuoka Alrport 180 teams, Blue : Medical team gathering base

al
spatched

2ed : Wide-area ransportation base
outside of disaster-stricken area
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Regional Civil Protection

the emergency management in Veneto:
Decentralized Functional Center (CFD)

Eng. Mariano Carraro

secretary of public works and civil protection

What is the CFD?

Regional organization delegated to
assess and manage hydraulic and
hydrogeological alerts on Italian
Regions.

MAIN AIM:

v’ prediction of events;

v' monitoring the events and the
consequent impact on the territory;

%%/EE%VATED v' support to the emergency

management
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The C.F.D. of Veneto Region actually
assess the following risks:

Hydrogeological and hydraulic
Avalanche (starting from November 2009)

Alert areas

Hydrological and avalanches

hydraulic risk

Alert Management

The Italian national law provides that the alerts are
managed into 2 different steps

v Forecast step: forecasting of the meteorological, hydrological,
Hydraulic and snowpack conditions expected. Evaluation of
possible effects on the integrity of life, property, settlements
and the environment

v'Monitoring step: qualitative and quantitative observation of
the meteorological event and its relative effects in terms of
rising of hydrometric levels, landslides and avalanches.
Support to end users through nowcasting service.
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Forecast step: THE WEATHER
tellitg |

Radar Weather stations *
£ # i & Tl arpay

21 daly gy
Valacith 8 direzione venio (m/s) i .\f..g
cel 24/D4/3607 ale il ek S b

Global models Local models A

o AT e T

Expert knowledge
e Instruments reliability
e Synthesis of the
informations
e Evaluation of the local
orographic effect

Forecast step: HYDROLOGICAL BASIN RESPONSE

Depending on type of the meteorological event it is possible to forecast the
type of risk to assess and get the correct information to the end users

Persistent perturbation

Intense rainfall
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CRITICALITY NOTICE

The CFD classifies an event through 4 different critical levels: absent, low,
moderate and high.

CRITICALITY SCENARIO Civil protection counter-measures

Absent No forecasted phenomena No counter-measures

WARNING

Possibility of hydrogeologic and hydraulic Requires the availability of peoples
Low phenomena that should not affect directly | involved in civil protection actions and a
population and primary infrastructures. continuos monitoring of the
pohenomenas

PRE-ALARM

o ) Requires an enhanced availability of all
Moderate Possibility of damages on infrastructures | he peoples involved in civil protection

actions and the prearrangement of all
the tools necessary to handle the crisis.

High possibility to have extended ALARM

damages on primary infrastructures’ Activation of all available forces in the
population and diffuse hazard on the manner provided by the plans or
territory affected by the event according to directives of Civil
Protection.

The criticality announcement:

&0 | REGIONE pn VENETO |

qlunta regionale

Centro Funzionale Decentrato

AVVISO DI CRITICITA IDROGEOLOGICA ED IDRAULICA
Emissione: 13/08/09 ore: 14:00

PREVISIONE METEO: Dal pomeriggie di cggi giovedi

13 fino alia mattinata di domani, venerd 14 3gosto, Sono

. atiese precipiazioni sparsea prevalenie carafiere di

Bf'lef SummaI’V Of the expected rovescio & tmporale, con possibilita o locall fenomeni

B — intensi. L'nstabiita inleressera inzialmente la zona

moniana e pedemontana per pol estendersi dalla

h d H seratanotte anche alla pianura, specie quela centro

weather conditions e

Nel pomeriggio di demani, venerdi 14 agosto, il fempo

fimarra vanablle, con possibili fenomen: a caratiere di

rovescio sulle zone montane e pedemontans,
generaimente di modesia intensita.

SITUAZIONE ATTUALE: nessuna erificita sul temtorio
regionale.

CRITICITA’ PREVISTA

Da: giovedi 13/08/2009 ore 14:00 A: venerdi 1410812009 ore 14:00
ZONE DI ALLERTAMENTO CRITICITA CRITICITA
Codice Provinge ‘Nome del bacine idrografico IDROGECLOGICA IDRAULICA
oy . . VeneA BL Al Piave
Criticality levels on different alet —— — & Voot | Voo T omomgiA
vansC VRV Adige-Gara & mont Lessini ORDINARIA
VensD | RO-R-PD-VE | Pa Fissero-Tadam-Canalkianco = Basso Adige|  ORDINARIA ASGENTE
areas VeneE | PDVIVRVETV i ORDINARIA ASSENTE
—_— VeneF VETV-PD Basso Piave, Si= & Basing scolante in laguna ORDINARIA ASSENTE
ene-G VE-TV Livenza, Lemene  Tagiamento. ORDINARIA ASSENTE

VALUTAZIONE DELLA SITUAZIONE IDROGEOLOGICA ED IDRAULICA: in fufic 1l temitorio regionale i
werificarsi di eventl a caratters temporalesco localmente intensi potrebbe creare disagi alla rets idrografica minore |
del temtorio interessato da tali fenomeni. Per quanta riguards i fenomeni franosi si segnala la possibiita di innesco
di eventi di colata rapida nelle zone Vene-A, Vene- e Vene-C. Sulle Dolomiti la probabilita di fenomeni
intensi tendera a diminuire dalle prime ore di venerdi.

Descnpt’on Of the h Vdf'oqeOIOQ[C - > HOTE: sara garantito il servizio di presidio H24 dalle ore 19:00 alle ore 24:00 di giovedi 13/06/2000, dalle
D0:00 di venerdi 14/08/2009 verra comunque garantito il servizio di reperibilita H24. |l Centro: Funzionale
. Decentrato seguira l'evoluzione dell'evento e si riserva la possibilita di emettere un aggiomamento del presente |
and h Vdra UIIC expected awiso & di manteners afivo i Senvizio df presidio H24 in £as0 di peggioramento delle previsioni.
e Ai direttl destinatari del presente messaggio si comunica che Ia ricevuta di trasmissians dellinvio a mezzo fax
con d Ith ns rappresenterd, per questa Siruttura, la certficazione dellavvenuta notifica.

Il Responsabile del Centra Funzionale
Segretario Reglonale LL.RP. e Protezione Civile

p
Ing. Mariang Cgraro
iz

{

Strufhura respansabile elabarazione: Direzione Regionale Difesa del Suolo
Per informazioni- %041 3702357 - 8041 2780734  Reparibile 347 7820081 - 7_desssuciogyreions vensts it
| 3 041 2704012 - 2041 2784016 - 4010 - Pz
§ criici i idrausca pubblicato ] ur recyone vento UaviSICED
UNITA' DI PROGETTO PROTEZIONE CIVILE — S3la cperatva CO.R EM. 20090008 - S0%1 2724012 5ala operstuafirenions venst 4

How to contact the CFD

v
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Monitoring system: the hydro-thermo-
pluviometric network of CFD
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_ A%
E I . Centro Funzionale Decentrato (4}
xa m p es L AGGIORNAMENTO N. 4 DELL'AVVISO DI CRITICITA IDROGEOLOGICA ED IDRAULICA

Emigsione: 28 /04 /08 ore: 14: 00 Validita: 29/04 /09 ore: 14 : 00 - 30 04 /089 ore: 14: 00

April, 28"7-30"7 2009 PREVISIONE METEO: per 1a seconda parie deia

giomata odiema & prevista una fase di Instabiita con
precipitazioni sparse a pravalente caraftere di rovescio @
temporale, localmenie anche intensi, sopratiuiio su
Prealpi e planura. Limite defla neve intome al 1400-1700
m, in in dei
fenomeni pil intensi. Tendenza a diradaments e
altenuazione dei fenomeni dalla serata. Nei giornl
successivi ulteriore miglioramento: non sono previstl
fenomeni significatnd. Sulla base defla citata evoluzione
meteorologica a partire dalie ore 24 del 20/04/2008 =i
cessate le

Imr’u
SITUAZIONE ATTUALE: | ivelli idrometrici permangone

elevati su tutbo il territorio regionale: si osservano |vedl
particolarmente elevati nei flumi Fratta-Gozone e
Bacchiglione. Ned fiumi prncipali (Adige, Brenta, Piave)
si osservanc livelli ancora sostenuti, ma atiualmente non
particolarmente critici. Nel sistema Livenza-Meduna
sono in corso aumenti dei livelli, in particolare sul fiume
Monticano. Fenomaeni franosi locakzzati si sono verifcati
nells zone Vene-A_ Vene-B e Vene-C.

£ e e

SE

CRITICITA' PREVISTA
DA: mercoledi 29/04/2009 ore: 14:00 A giovedi 30/04/2009 ore 24:00

ZONE D ALLERTAMENTO CRITICITA CRITICITA

Codice Province Hiome del bacing idrografico IDROGEOLOGICA | IDRAULICA

VeneA BL ARo Pave ORDINARIA

Waone-8 WBLTV Ado Brerta Bacchighone ORDRARLS

g - VeneC MR- Adige-Garda & monti Lessin 8 ORDINARIA

Expected crltlcal’ty e VeneD | ROVRPDVE | Po Fissero TartaroCanalbianco e Basso Adge ORDINARIA
Wone-E POAVIVRAE-TV Banso Brentn-Bacchigions G i

Vene F VE-TV-PD Basso Piave. Sile  Bacino stolants in laguna ORDINARLA ORDINARIA

Vene G VETV Tvarza_Lomene o Taghamenta ORDINARIA ORDINARIA

VALUTAZIONE DELLA SITUAZIONE IDROGEOLOGICA ED IDRAULICA: gi eventi meteorologici previsti
POSSON0 causare ancora situazioni di moderata criticita idrogeclogica nefe zone Vene-A-B-C-E a seguito di
possibill fenomend che | bacini fic o plocol i i i
alcuni satton delle zone Vene-B e Vene-C si riliene possibile |'sithvazione e la ratthvazione di fenomen franosi
anche in riferimento agli eventi meteo del novembre-dicembre 2008 per la zona Vene-A {in particolare la zona
dell'Alpago) & possibile il verificarsi & fenomeni di instabiita. S prevede una stuazione di criticka ordinaria per a
zona Vene-D, Vene-F & Vene-G. Relpiivamente al nschio idraulico sono previste condizion| di ordinaria criticita
sulle aste fuviali principali ricadenti nellintero territorio regionale ad eccezione del nodo idraulics Fratta-Gorzone
& del fiume Bacchiglione dove permangono elevali ivelli idrometrici. Sono pessibill incrementi idrometrici in
i anche di mod: intensita, nel bacinl di piccole medie dimansiond della
8.

zona pedemontana &
NOTE: Domani 30/04/08 verra emesso un aggiomamento del presente Avviso di Criticka. E' in corso il servizio di
nowcasting attvato lunedi 27/04/09 a partire dalle ore §.00. E' garartito il servizio di presidio H24 a partire dalie 7
di lunedi 27042008,

Al direfii destinatan del presenle messaggio si comunica che [a ricevuta di trasmissione dellinvio a mezzo fax
rappresentera, per questa Struttura, [a certificazione dellawenuta natifica.

D'ordine del Responsabile del Centro Funzionale
LLPP e ex Chile
Ing. Mariano Carraro

(UL Mptee Coes

Stnutturs ol Difess gel Suole

Par informaroni: ®041 2702057 - 04

CENTRO FUNZIONAL E DECENTRATO Sais o
i

Agomaments Sl meviso o crbith

a i Oy

Example: April, 28t-30t" 2009

Recorded rainfall

Nome stazione Prov | 1 ora |3 ore |6 ore |12 ore [ 24 ore | . 1 2 3 | 4
giorno | giorni | giorni | giorni
Turcati Recoaro VI | 222|504 |81.2|138.2 | 2432 | 174 |313.8 | 361.8 | 401.4
Valpore (Valle di Seren) BL 19 | 44.8 | 79.8 | 148.6 | 208.6 | 150.8 | 291.6 | 335.8 | 377/
Rifugio la Guardia (Recoaro) VI | 20.6 | 47.4 | 68.8 | 129.6 | 227.4 | 168.6 326.8 | 363.6
Passo Xomo Posina vi | 17.2| 43 | 77.4 | 135.2 | 204.2 | 158.2 | 257.2 | 308 | 335.8
T : Molini Laghi VI | 17.4 | 48.2 | 83.4 | 138.2 | 216.8 | 174 | 266 | 306.2 | 334
PI'CCIPTtaZIOHC Contra' Doppio Posina vi | 19.4 | 51 [ 848 | 142.6 | 201.8 | 150.2 | 254.4 | 297.8 | 323.4
27/04/2( Recoaro 1000 vi | 12 | 32.4 | 60.2 | 108.2 | 170.2 | 129.2 | 222.4 | 272.2 | 311.8
del 27/04/2009 (m m) >100mm/24h | crespacoro vi | 18.8 | 546 | 98:6 | 170 | 222.4 | 130.6 | 253 | 283.6 | 308.4
Valli del Pasubio VI | 14.6 | 38.8 | 68 | 115.8 | 186.2 | 135.8 | 237.2 | 276.4 | 304.6
>60mm/12 h  |seneortolo VR | 16 |39.2 116.6 | 232.8 | 266 [ 294.4
Castana (Arsiero) vi | 22 | 552 104.8 | 204 | 239.2 | 267.4
>50mm/6 h Marcesina VI | 106 | 29 1112 | 182.2 | 207.8 | 230
> Valdagno vi | 14.6 | 33.6 84.4 | 166 | 196.2 | 222.6
40mm/3 h Col Indes (Tambre) BL | 18.6 | 52.4 116.4 | 165.4 | 206.8 | 221.8
>30mm/1 h Brustole' Velo d'Astico vi | 17 | a4 84.4 | 146.4 | 181.8 | 208
Cansiglio loc. Tramedere BL | 16.8 | 39 91 | 142.4| 183 | 202.4
S. Antonio di Tortal BL | 13.4 | 36 70.2 | 140.2 | 183.6 | 199.4
Feltre BL | 12.8 | 25 99 | 139.4|176.2 | 193.6
Monte Avena BL | 12.4 | 33 93 153 | 178.6 | 190.4
Passo Santa Caterina Valdagno vi | 13.8 | 28.8 74.2 | 134.4 | 164.4 | 1902
S. Andrea (Gosaldo) BL | 9 |226 81.6 | 138 |167.2 | 179.4
Astico a Pedescala vi | 14 | 37 |60.8 | 82.6 | 102.2 | 70.2 |120.4 | 153 | 175
Asiago (aeroporto) VI | 9 |244]432| 73 | 1046 | 77.2 | 124 | 152 | 168.2
27 April 2009
zona Veneto A Veneto B Veneto C Veneto D Veneto E Veneto F Veneto G
precipitazione
e e 151 174 131 23 44 50 20
precipitazione
AR 48 95 40 1" 24 22 12
28 April 2009
zona VenetoA i VenetoB Veneto C Veneto D Veneto E VenetoF i Veneto G
Precipitazione
massima 140.8 » 17379”8” ) 122.4 13.2 50 414 73777‘3 77777
Precipi ne H [ H 8
R Poows  poes2 L 316 7.4 {oo=0 b om0 bode0
?.9_APII | 2009
zona Veneto A Veneto B Veneto C Veneto d Veneto e Veneto f Veneto F
Preciprazione | 4a5 1 saa 1 age i e 0 Tane 0 s iTTToea T
s 44.2 » ??f,, 5 30.6 26 40.6 42.6 7 72?} 77777
23.6 : 33.8 : 20.3 : 11.0 : 22.4 19.9 17.4

032 2 4 B 8 10 15 20 33 40 &0 75 130 126 160 175 200 250
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LIVELLO IDROMETRICO [m]
&)

2

Example: April, 28t-30t" 2009

Hydrometric response recorded from the
hydrometers of the CFD network

—— STANCARI(STAN)
——BOLZANO VIC.(BV) = = = m.p.BV. 1994-2008
——MONTEGALDAMG) — —m.p.MG. 1994-2008
——BOVOLENTA(BOV)  — = m.p.BOV. 1998-2008

27/04/09 0.00 27/04/09 12.00 28/04/09 0.00 28/04/09 12.00 29/04/09 0.00 29/04/09 12.00 30/04/09 0.00 30/04/09 12.00 01/05/09 0.00

Example: April, 28t-30t" 2009

Some important rivers in Veneto




Example: April, 28t-30t" 2009

THE ROTOLON LANDSLIDE (RECOARO TERME)

Examples:
June, 5t-6t 2009

notice of adverse
weather conditions —

Centro Funzionale Decentrato @

AVVISO DI CONDIZIONI METEOROLOGICHE AVVERSE
Emissiona: 5 giugno 2009 ore: 13: 00 Validita: 05/06/2008 ore: 12.00 - 0T/06/2009 ore: 18.00
SINTESI

Tipologia di fenomeni: precipitazioni diffuse su zone montane e pedemontane + aftivita temporalesca (anche
sulla planura;

Durata evento: da pomerigg/sera & venerdi 05 fino a pomerigglolsera di domenica 07. Fase pld intensa
sabato B

Zone piu interessate: zone montane e pedemontane & pianura nord onientale

DESCRIZIONE
Situazione meteo: I'armvo di una perturbazione di ongine atiantica determina un flusso instabile sud occidentale
fino a sabato, con passaggio domenica della saccatura in quota associata ad una seconda fase di instabilith ma
di mi entita
Fenomeni previsti:
nel pomeriggio sera di venerdi 5 precipitazioni locali in planwra, da sparse a diffuse in serata su zone montane &
pedemontane, anche a carattere di rovescio o temporale.
Sabato & precipitazioni anche a caratiers di rovescio e diffuse @ i Su Zone

ap & planura nord oﬂenl!a pil sparse & di entita complessivamente minore sul reslo defla
phanura (in i sulle zone saranno posshili fenomeni temporaleschi intensi
Tendenza a dradamento dei fenomeni dalla urali a p:m da sud ovest

ancora p sparse, & p carattere di rovescio o temporale, ma di entita

complessivamente inferiore rispetto a sabato. Mighoramento in serata
Da Venerdi a Sabato sera venti forti in quota da sudovest. In pianura ventl in geners moderati menidionali, a tratth
anche sostenuti sule zone meridionall

Osservazioni: specie sabato sulle Zone montane e pedemontane saranno presentl sia precipitazion] difuse.
anche enti, sia fenomeni a carattere di rovesdo o lemporale.

QUANTITATIVI DI PRECIPITAZIONE
Dalle ore 00 alle 24 del 05 giugno

Dalle ore 00 alle24 del 07 giugno

Generalmente scarsi (0-20 Generalm scarsl (0-20
mmi24h), localmente moderati (20- , solo i
B0 mm/24h} sulle zone montane e | pianura nord orentale, solo (20-60 mmi24h} in corispondanza
pademontans. localmente abbondant (80-100 del rovesd o lemporall pid inbensi,

mm/24h) su zone montane &

pedemontane,

- generalmente scarsi (0-20

mmi24h) sul resto della pianura,
|iecaimente contenuti (20-60
| mmiadh)

I Mate: prwplinwl pid probinll dal
| tardo pomerig,
|

Classi di precipitazione in 24h (mm). scarsa (0-20). contenuta (20-60). abbondante (80-100), molu
|abbondante (100-150), mollo elevata (>150mm).

Il Responsabie del Centro Funzionale
Segretario Regiopale LLIPP. & Wm Civile

Ing. Marizng C;}i%m
i

Sicurezes del Temtorio - Cel

unonmlewgoeﬁnln

AV
B DSEI (Centring OIS DUOEITY) - Rapedbde 335

I mdehiiDorps veosto

atien BT 2T0

s & eondnan Mol giche avers a5 irdemet et
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Example: April, 5t- 6t 2009

Radar images of the tornado in Riese Pio X

Example: June, 5th- 6th 2009

Damages caused by the tornado in Riese Pio X




Examples:
18 of July 2009

Expected criticality ——

REGIONE pin VENETO
giunta regionale

Centro Funzionale Decentrato

AVVISO DI CRITICITA IDROGEOLOGICA ED IDRAULICA
Emissione: 16/07/08 ore: 14:00

PREVISIONE METEOC: dalla maltinala del 17 crescente
probabilits di rovesciternporall a  partire dai sefior

in
verse nord-gst. dalla sera foromeni sparsi anche su
[planura centro-settentrionale
Fase pili infensa tra la sera del 17 e il mattine de 18 con
probabili temporall di forie intenssa (grandinate, forti
raffiche di vento, rovesei intensi).
Miglieraments dal poreriggio di sabate a pastire dal setion
scodental

SITUAZIONE ATTUALE: nessuna cilicits sul temritofio
regianale.

CRITICITA' PREVISTA
Da: venerdi 17/07/2008 ore 14:00 A: sabato 18/07/2009 ore 14:00

ZONE DI ALLERTANENTO CRITICITA ERIMCTA
Codice Province Nome del basing idrogmfica ICROGEOLOGICA IDRALLICA
Vene A B Ao Parve ORDINARIA ASSENTE
Veno-£& MLBLTY Allo Brerta-Bacchighong ORDINARIA ASSENTE
Were-C WR-VI Adige-Garda & morii Lessin ORDINARIA
Vere-O ROVRPOVE | Po. Fissero-Tadaro-Canalbianco o Basso Adpo ORDINARIA
VereE | PO-VIVRAVE-TV Bassn Brents-Bacchigions ORDINARIA
veneF VE-TV-FD Basss Pave, Sie e Bacin scolants in laguna ORDINARIA
Vene G VE-TV Liverza Lomens & Tagkamento ORDINARIA

VALUTAZIONE DELLA SITUAZIONE IDROGECLOGICA ED IDRAULICA: || verificarsi di event & carafiene
lemporalesca localmente intensi potrebbe creare disagi alla rete idrografica minore del termlorio inferessato da tak
fenomeni. Per quanto riguarda i fenomeni franosi si segnala la possibdita dinnesco & event di colata rapida nelle

zone di allertamento VENE-A VENE-B. VENE-C.

NOTE: E’ garantito il servizio di reperibilita H24. Il Centro Funzionale Decentraio seguira l'evoluzione dellovento ¢
si riserva |3 possibiita di emeftere un apgiomamanto del presente avviso in caso di peggioraments delle
previsioni.

Al diretti destinatari del presente messaggio sl comunica che la ricevuta di trasmissione dellinvio 8 mezzo fax
rappresenterd. per questa Struthura, la cerificazione dellavvenuta notifica.

Diordine del
Responsabile del Cantro Funzionale
i LLPP. & Civite
W Ing. Mariano Carraro
S sy
S Direzione Reg: Zaolo
Per informazioni: ®041 2700357 - S041 2TRIH - TRI2150 - st
CENTRO FUNZIONALE DECENTRATO Sals cpeeasva @041 704012 - S081 2794018 - 4018 - [ggnlio Arsenulefipaces vonelei 1t
Aggomaments crbiith siraica bt el 80! H v Spcions oot i CF
UNITA® DI PROGETTO PROTEZIONE CIVILE - Sala operata O  EM. 000050006 - B041 2794073 sala conratsafiengone vensio i

Example: 18t of July 2009

THE DEBRIS FLOW OF “BORCA DI CADORE”




Conclusions

The main goal of the CFD is to use prevention as a fundamental tool for a
correct emergency assessment;

« It is essential to constantly inform the addressees of CFD messages about
how to interpret the notices and what actions must correspond to different
levels of criticality;

» The CFD operates a regional early warning function that alerts to a
particular hazard/risk, therefore becomes essential that all municipalities
adopt as soon as possible appropriate Municipal Civil Protection Plans;

* The CFD of Veneto Region in ending its start-up period and will spend
parts of the near future to improve the service given to the end users.

Thanks for the attention

FOR MORE INFORMATIONS:
mariano.carraro@regione.veneto.it
centro.funzionale@regione.veneto.it
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“Risk Management and Governance to Cope with Natural Disasters”
Tokyo, 27t October 2009

- Technical and Scientific Activities in the
Emergency and Post-Emergency Phases

Mauro Cardinali

Research Institute for Geo-Hydrological Protection
(CNR-IRPI, Perugia, ltaly)

A
N wauro-Garaman@irprenri

THE 2009 L’AQUILA EARTHQUAKE SEQUENCE

e W TR

6/4 /2009 h

Mw = 6.3, M|=5.8 §
Depth=9.5km &%

rce: Italian National Geophysical Institute

N Maure.Cardinali@irpi.cnr.it
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@ Mapping of earthquake’ ground effects

. Site evaluation for new settlements

@D Rock fall hazard assessment

o @ Forecast of rainfall induced landslides

N NVaurorGardman@irplrcnrit 3/16

MAPPING OF GROUND EFFECTS

,57,
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MAPPING OF GROUND EFFECTS

Number of
Landslide type Rockfall

A
N wauro-Garaman@irprenri

MAPPING OF GROUND EFFECTS

Rock Fall source areas - 06/04/2008 Rock Fall source areas - 06/04/2009

810

o ! 20000 40000 0000
Distance i

A Mauro.Cardinali@irpi.cnr.it
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MAPPING OF GROUND EFFECTS

Interferometric analysis by

Area Rock falls
[km?] #]

Within the 384 88
fringes (30%) (72%)

A
N wauro-Garaman@irprenri

MENTS
..___g.;’r

HOMELESS
April 67.500

N Mauro.Cardinali@irpi.cnr.it
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SITE EVALUATION FOR NEW SETTLEMENTS

PROCEDURE

Photo-interpretation
and field survey
) IRPI Geomorph.ologlcal
mapping
Mapping of suitable
areas

Formal assessment and
3 IRPI report to the
Civil Protection Dept.

A
N wauro.caraman@irpr.enr.i

SITE EVALUATION FOR NEW SETTLEMENTS

LANDSLIDE

DEBRIS CONE

ALLUVIAL FAN
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SITE EVALUATION FOR NEW SETTLEMENTS

Total investigated
area

Number of sites

SUITABLE WITH PRESCRIPTIONS

A
N wauro-Garaman@irprenri

SCHOOL & CHURCH SITES

Number of
Schools
Number of
Churches
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ROCKFALL HAZARD ASSESSMENT

=W

é } PROTOTYPE SYSTEM TO FORECAST RAINFALL INDUCED
i LANDSLIDES IN THE ABRUZZO REGION

MR SHOWNG LOCATION OF RAN GAIGES

LOCATION WAP

Intensity, | [mm/h]

05 1 2 5 10 20 50 100
Duration, D [h] EEE T

COVBENTS

N Mauro.Cardinali@irpi.cnr.it

_62_

26/10/2009



» The I'’Aquila 2009 earthquake sequence triggered primarily rock falls.

The density of slope failures decreases away from the epicenters
following exponential laws that is compatible with previous studies

The majority of the slope failures occurred where surface
deformation measured by DIn-SAR was largest.

> The procedure for the site evaluation for new settlements is effective
and operative

Rock fall hazard assessment and bulletins for the possible occurrence
of landslides turn out to be useful in the post-emergency phase

We believe that these techniques can be applied with success in other
Natural Disasters, in Italy and elsewhere.

~N wiauro.caraman@mrprenrar

Thank you for your attention

P. Allasia, L. Antronico, F. Ardizzone, M. Bado, V. Balducci,
L. Borselli, M.T. Brunetti, F. Fiorucci, D. Giordan, F. Godone,
F. Guzzetti, G. lovine, G. Lollino, P. Lollino, F. Luino, A.Mondini,

M.Parise, M. Rossi, P. Reichenbach, M. delle Rose, S. Silvano
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Yuhama

Nuruyu

Ogawara

A,
NlLIm

EMERGENCY RISK ASSESSMENT

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster

_73_

2009/10/26



Location of Natural Barriers

o~ _L
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Ogawara _ HiaRER Fama N -
= Azabu __— ‘E/E"'— \
E2WE 2 7 YUNOKURA
Sakashita " e T
BIET P }::"
I —" - ; BiREs
km Tl Aratosawa (V18- R/ IR)
G
""""""" U
Legend NN et
. . [€2i) \ " KZaBU
A Major Natural Ba.rrlers N GRS q(tﬁ'[:.q:ﬁ-.j(rs])
O Villages along Ichi-Hasama =
L AKASHITA ¢
River KD
() shows the name of village. 0 5 10 (#F)
% AMeDAS Stations =

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster

n Location and Position of Natural Barriers

Position Dimension
Place
Longitude [deg.]| Latitude [deg.] |Height [m]| Width [m]| Long [m]
Yuhama 140.7458500 | 38.9044833 45 50 1200

Yunokura 140.7636167 | 38.8923167 20 525 630

Kawarakoyasawa| 140.7774833 | 38.9011833 30 50 600
Nuruyu 140.7709833 | 38.8767667 6 40 820
Ogawara 140.7794333 | 38.8393333 10 30 580
Azabu 140.7946833 | 38.8304667 8 40 210

Sakashita 140.8020333 | 38.8202667 2.9 12.6 80
As of June 25, 2008

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster
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Assumed Process of Breach

emergency risk assessment:
1. Over-topping — Quick erosion type
2. Seepage — Sliding type

Breach

Flood

a Surge
< o | BA | ROFE | [ KEEH | :
AN ¥ Barrier

Wiy =emmeeeo »

CPE]
Bz

sEoks | mEmE |

Fig. Conceptual diagram of the process of natural barrier breach

e Following processes are assumed in case of the

AR Quick erosion by over-topping
DR HFRIC & BRIEDATREN

EZTrad Sliding by seepage
) - IRAELTI2kB
B RO AIEES

/\

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster SE—

H Results of the Emergency Risk Assessment -1-

Dimension Process of breach Estimated pe3ak discharge
Days for breach [m’/s]
Place Based on the | Based on the
vt i | 2o | oot
rate hours rainfall
Yuhama 45 | 50 | 1200 | 39.2 1716 |Overtopping| 15~838 | 273~838
Yunokura 20 [52.5| 630 34 1081 |Overtopping| 10~471 | 187~528
Kawarakoyasawa | 30 | 50 | 600 - — |Overtopping| 15~572 | 123~572
Nuruyu 6 | 40 [ 820 - — |Overtopping| 1~34 34~85
Ogawara 10 | 30 | 580 - — |Overtopping| 4~103 | 103~161
Azabu 8 | 40 | 210 — — |Overtopping| 3~61 61~144
Sakashita 29126 80 — — |Overtopping| 1~33 33~57

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster SE—
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Results of the Emergency Risk Assessment -2-
» Water and sediment will be flooded in the Nuruyu-onsen village, Inonosawa
village and Ohta village if the largest natural barrier, Yunokura, breaches.
Capacity of flood
Village 3
[m>/s]

Nuruyu-onsen 230~1200
Ogawara 1850~3021
Azabu 1194~8201
Inonosawa 260~4900
Hayasaka 1110~1150
Ohta 180~4900

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster

n Results of the 2" Risk Assessment -1-
* Aseries of natural barriers will be breached.
250007 D 1 IR LY FEAERoT=,
FHEERDEE
o8- /IR
N=IN=RN=|
. /J\“”E /Jm/”/JJ_/mli
R4
/iR
SR
HME 3K
é%
AH 0_100020003000 [m] ,fﬂ%'
Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster —
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n Results of the 2" Risk Assessment -2-
The incoming flow into each lake are equal to Rainfall equaled to the past record will occur
the observed quantities. BEKMIZTRAT HKENBEFRK
BKHISTRAT HKENEEEREE ARSI 18
15 15 N
— R RR
_ ol e e {—,J]lgx_g.ﬁ/ﬁ
EE EE ==
g% L0 8 80 "
=2 . % oy
ﬂ g- ﬂ g- /iR
13 18 — — KTt
BZ5 | B 25 | — %
XE ¥e e
a [a)
=—XH
0 - 0 -
0 3600 7200 108 0 3600 7200 10800
BFAS [s] Time [second] B [s] Time [second]
Difference between river bed and house
a.  Nuruyu-onsen 4m @ If the incoming flow into each lake are equal
b. Ananohara 8m to the observed quantities, Nuruyu-pnsen
c. Inonosawa 6m . .
d  Sakashita 5m village will be flooded.
e. Koedo 5m ® If rainfall equaled to the past record will occur,
f.  Ohta 11m all village except for Ohta will be flooded.
Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster

10

CHANGE OF NATURAL BARRIERS

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster
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i&8 Natural Barrier at Yuhama -1-

;L 2 -5

Ei%EHELRTBRLEARAIERE

v'After about one month, water in the lake
formed by the natural barrier had been flowing
on the surface of the barrier.

v'The surface of the barrier had been gradually
eroded, so that the flood is not occurred at this
moment.

OKHBBREL TR ER QKD REL-EF(BHR

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster

i3 Natural Barrier at Yuhama -2-

October 15, 208 ) Noember 7, 2008 . May 18, 2

Big scale flood occurred on October 24, 2008, and many rocks deposited on the gully were
moved. After this event, surface flow has been observed.

&

Left: Enlarged photo
The rock is marked by red circle.
Diameter is about 3m.

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster
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i€} Natural Barrier at Yuhama -3-

* Process of erosion

s

June 30, 2008 April 28, 2009

Yellow: Trees

The surface covered with sand had been eroded, however other

area covered with rocks had not been eroded. /

i} Current Situation as of April 28, 2009

Nuruyu Kawarakoya-sawa Yunokura
Lakes formed by natural barrires have been disappeared or open channels have

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster
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15

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster

NlILIM

SUMMARY

15 Conclusion

* Emergency Risk Assessment

e Current Situation as of Apr. 28, 2009

Japan-Italy Symposium, Risk Management and Governance to Cope With Natural Disaster

— Water and sediment will be flooded in the Nuruyu-onsen village,
Inonosawa village and Ohta village if the largest natural barrier,
Yunokura, breaches.

—If a series of natural barriers — Yuhama, Yunokura and
Kawarakoyasawa- have been breaching, Nuruyu village will be
flooded.

— It is low probability that natural barriers except for Yuhama will
be breach.

— However the natural barrier at Yuhama is stable because the
surface is covered with a lot of big rocks.

,80,
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ﬁ “Risk Management and Gvrnaﬁa toCope with Natural Disasters”
Mita Kaikan (Tokyo)
L'Aquila Earthquake:
Managing Emergency and Seismic
Microzonation

Gian Paolo Cavinato
CNR- Istituto Geologia Ambientale
e Geoingegneria, Rome, Italy

TOKYO October 2009

ﬁ The 6th April 20009: |

-Google
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Managing Eme
CNR (IRPI, IGAG, IA
Italian Department Civil Protection

ACQUISITION OF GEOLOGICAL MAPS AND SUBSURFACE DATA  “rout .

FIELD MAPPING OF COSEISMIC DEFORMATIONS
GEOLOGICAL SURVEY OF THE SITES IDENTIFIED FOR REBUILDING

HYDROGEOLOGICAL, GEOMORPHOLOICAL, AND GEOPHYSICAL
CHARACTERIZATION OF THE SITES CHOSEN FOR REBUILDING

SEISMIC MICROZONATION

http://www.protezionecivile.it/

Indirizzi e criteri per la

MICROZOVAZIO" E SISMICA

erti [ e 01
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—4& Seismic T 3 e S s o
A microzonation in |
Italy
- Two different technical —
scientific approaches for the
mitigation of seismic risk:
- Built new infrastructure
knowing seismic hazard
(reduce uncertainty on
geohazard)
-Built new infrastructures
following earthquake proof
methodologies (reduce the
vulnerability)

»Microzonation follows the
first approach

LEVEL I

Output:

Map of the previous surveys

Map of Homogeneous zones for seismic microzonation

LIVEL 11

Actions:

New data acquisition

Simplified numerical modeling

Output:

Map of the zones with no-co seismic effects expected

Map of zones prone to co seismic effects (Liquefaction, Active faults,
Differential settlements)

LIVEL 111

Actions:

New data acquisition

Output:

Map of Seismic Microzonation
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Seismic M

Goals of Seismic Microzonation:

> ldentify and edge areas with different level of
seismic hazard

> Evaluate the seismic response of the terrains
identified in the microzones for the riduction of the
seismic risk

The Microzones are classified in three
categories:

» Stable Zones, with no seismic amplification
compared to the seismic bedrock

» Stable Zones, with seismic amplification
related to geological features

»Unstable Zones, (landslides, liquefaction,
compaction of granular soils, consolidation of
fine soils, differential settlement, outcropping
active faults, etc.)
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SEISMIC MICROZONATION
IN THE L’AQUILA AREA

The Italian National Civil Protection and the Abruzzo Region make the
coordination of the working group

The work start at the beginnig of May, and finish the 30th
september, six month after the earthquake

» The budget of the operation is of 400.000 Euro

(All the Research Institute, the University, the Region and
Province don’t have any economic contributions)

SEISMIC MICROZONATION @
IN THE L’AQUILA AREA: THE PROJECT

» More than 15 Municipalities are analyzed that have a macroseismics
intensity at least 7° of MCS Scale

» The Task Force is compose by:

10 University: L’Aquila, Chieti-Pescara, Genova, Politecnico
Torino, Politecnico Milano, Firenze, Basilicata, Romal, Roma 3,
Siena

7 Research Institute: CNR, INGV, AGI, RELUIS, ISPRA, ENEA
Frascati, OGS Trieste

3 Regions and 2 Province: Lazio, Emilia-Romagna, Toscana,
Provincia di Trento, Provincia di Perugia

The Task Force are compose up to 200 people

_86_



SEISMIC MICROZONATION @
IN THE L’AQUILA AREA: THE TASK PROJECT

‘cgask 1: Finding, archivage and GIS Georeferencing of the previuos
ata

Task 2: Geological and geotechnical Models geologico-tecnico
(Geologists)

Task 3: Geothecnical Analysis of the terrains (Geotechnics)
Task 4: Geophysical Analysis of the terrains (Geophysics)

Task 5: Instrumental Analyses: H/V Spectral rapport, strong /weak
motion and microtremors (seismologist)

£ N_un;eric Simulation for Earthquake Reference (Geologists and
Istics

Task 7: Numeric Simulation (Geologists and Engineer Geotechnicals)
Task 8: Damage Analysis (Structural Engineers)

Task 9: Urban planning and Building Technical Norm (Architects and
Engineers)

Task 10: Final Report, GIS cartographic output, and publication

SEISMIC MICROZONATION @

IN THE L’AQUILA AREA: THE TASK PROJECT
ACTIVITY

1) L’Aquila Center

2) L’Aquila Ovest (Cansatessa-Pettino), Coppito

3) L’Aquila Est (Tempera, Paganica, San Gregorio, Bazzano, S.Elia)
4) Poggio Picenze, San Pio delle Camere (Castelnuovo), Barisciano
5) Onna

6) Villa S.Angelo (Tussillo), S.Eusanio Forconese (Casentino), Fossa

7) S.Demetrio nei Vestini (Stiffe), Fagnano Alto (Vallecupa, Pedicciano),
Arischia

8) Poggio Roio, Colle Roio, Roio Piano, Santa Rufina, Contrada Cavalli

9) Bagno Grande, Bagno Piccolo, Civita di Bagno, Pianola, San Benedetto, San
Felice d’Ocre

10) Camarda, Collebrincioni

11) Castelvecchio Subequo, Goriano Sicoli
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SEISMIC MICROZONATION
IN THE L’AQUILA AREA: THE TASK PROJECT ACTIVITY

SEISMIC MICROZONATION @

IN THE L’AQUILA AREA: THE
TASK PROJECT ACTIVITY

Task 1: Eindir&%, archivage and GIS Georeferencing of L=y
the previuos data

| LEVEL

ask 2: Geaological and geotechnical Models
Geologists)

Task 3: Geothecnical Analysis of the terrains
(Geotechnics)

Task 4: Geophysical Analysis of the terrains
(Geophysms'a 14 4

Task 5: Instrumental Anil}/s_es: H/V Spectral rapport, I LEVEL
strong /weak motion and microtremors (seismologist)

Task 6: Numeric Simulation for Earthquake Reference
(Geologists and statististics)

Task 7: Numeric Simulation (Geologists and Engineer
Geotechmcal%

|
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THE TASK PROJECT ACTIVITY

Task 1: Finding, archivage and GIS Georeferencing of the
previuos data

| LEVEL

Task 2: Geological and geotechnical Models (Geologists)

Task 3: Geothecnical Analysis of the terrains
(Geotechnics)

Task 4: Geophysical Analysis of the terrains (Geophysics)

Task 5: Instrumental Analyses: H/V Spectral rapport,
strong /weak motion and microtremors (seismologist) Il LEVEL

Task 6: Numeric Simulation for Earthquake Reference
(Geologists and statististics)

Task 7: Numeric Simulation (Geologists and Engineer
Geotechnicals)

Task 8: Damage Analysis (Structural Engineers)

Task 9: Urban planning and Building Technical Norm Il LEVEL
(Architects and Engineers)

Task 10: Final Report, GIS cartographic output, and
publication

Co-Seismic deformation
In the Paganica Area
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SURVEYS POSITION OF
GEOLOGICAL (RED) AND GEOPHISICAL DATA
(BLUE) OF THE L’AQUILA AREA

Google
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. Rilevamenio [ual‘a 1'5000{3 cura di:
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" 1 curn & G Conanato, G, Cavuto, M. Maresni, M
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SEISMIC MICROZONATION @
IN THE L’AQUILA AREA:
THE TASK PROJECT ACTIVITY

Task 1: Finding, archivage and GIS Georeferencing of the
previuos data

| LEVEL
Task 2: Geological and geotechnical Models (Geologists)

Task 3: Geothecnical Analysis of the terrains (Geotechnics)
Task 4: Geophysical Analysis of the terrains (Geophysics)

Task 5: Instrumental Analyses: H/V Spectral rapport,
strong /weak motion and microtremors (seismologist) Il LEVEL

Task 6: Numeric Simulation for Earthquake Reference
(Geologists and statististics)

Task 7: Numeric Simulation (Geologists and Engineer
Geotechnicals)

Task 8: Damage Analysis (Structural Engineers) 1l LEVEL

Task 9: Urban planning and Building Technical Norm (Architects
and Engineers)

Task 10: Final Report, GIS cartographic output, and
publication
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BORE-HOLE AND GEOTECHINCAL
SAMPLING
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SEISMIC MICROZONATION IN THE L’AQUILA AREA:
THE TASK PROJECT ACTIVITY

Microtremors analyis at Onna
Town:

Terrain Vibration frequence

MIO2 HAY medie su 24 TERREMOTI - Freg KV =22 Hz - Az = 155°
10 s — -

Weak motion terrain frequence
in the Onna town (INGV_Milano)

CASTELNUOVO

13
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SEISMIC MICROZONATION IN THE L’AQUILA AREA:
THE TASK PROJECT ACTIVITY

=

Crisplacement [cm]

5 (10)
Time history recorded at Casteluovo (15 Km from the epicenter) related 04/09/2009

earthquake alle 00:52:59 con MI=5.1 (Univ. della Basilicata, INGV Milano, GFZ, CNR
IMAA).

SEISMIC MICROZONATION IN THE L’AQUILA AREA:
THE TASK PROJECT ACTIVITY

Acquisition
of reflection
Seismic
Profile
Across

The L’Aquila
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SEISMIC MICROZONATION @
IN THE L’AQUILA AREA: THE TASK PROJECT ACTIVITY

Task 1: Finding, archivage and GIS Georeferencing of the
previuos data

| LEVEL
Task 2: Geological and geotechnical Models (Geologists)

Task 3: Geothecnical Analysis of the terrains
(Geotechnics)

Task 4: Geophysical Analysis of the terrains
(Geophysics)

Task 5: Instrumental Analyses: H/V Spectral rapport, Il LEVEL
strong /weak motion and microtremors (seismologist)

Task 6: Numeric Simulation for Earthquake Reference
(Geologists and statististics)

Task 7: Numeric Simulation (Geologists and Engineer
Geotechnicals)

Level 111 — MICROZONATION MAP @

Examples of Microzonation
Map of the San Giuliano di
Puglia (CB) after the 2002

earthquake
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EMERGENCY:REBUILDING
ACTUAL SITUATION

Conclusions

» The CNR has an important role for the mananig
activity during the Emergency time and for the
prevenction activities

»The Seismic Microzonation is the tool for the
mitigation of the seismic risk and for the land planning

» The Seismic Microzonation of the L’Aquila area is
finalized for the post-earthquake event rebuilding and
an important tool for the seismic proof of the new
building and for the control of the ancient building and
monuments

» All the data and the result of the Seismic
Microzonation will be published and insert in a GIS
Data-Base on line
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