The process for identifying parameters to assess physical

vulnerability: the seismic case

Parameters to assess buildings vulnerability to earthquakes

(GNDT)

Classes
Parameters A B c D weight
1. Type and quality of structural 0 5 20 45 1.0
components
4. Building 0 5 25 45 0.75
6. Plan layout 0 5 25 45 0.50
7. Front layout 0 5 25 45 variable
8. Distance of walls 0 5 25 45 025
9. Roof 0 15 25 45 variable
10. Non structural components 0 0 25 45 0.25
11. State of maintenance 0 5 25 45  1.00

Data comes from surveys conducted by instructed personnel

V

Venzone + Tarcento +S.Daniele + Barrea - (1997
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Extending the process to ¢

‘all”’ hazards

fatiscenti

Parametro Descrizione Valutazione
- Dalla posizione dell'edificio dipende
a) Posizione . N .
la pericolosita a cui & assoggettato
L Dalla destinazione d’'uso dipende il valore dei
b) Destinazione . S . . .
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danneggiabili.
L i i & coll
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e ai materiali utilizzati .
Edifici in buone condizioni di manutenzione
d) Stato di presentano una maggior resistenza alla No
manutenzione sollecitazione prodotta dall'acqua che edifici
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Vulnerability assessment
able residential buildings and
public facilities

Alcuni materiali (come il cemento armato o la

Distance <2m

Distance between 2-4m

Minimum distance between the
forest fuel and the house

Distance between 4-6m
Distance between 6-8m

Distance between 8-12m
Distance between 12-20m

Distance >20m
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Influence of the slope of the Slope <5%

of
surrounding area (B)

Slope >20%
Non burnable walls
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Heat tolerance of the roof(C2) Flammable roof
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shutters(C3)
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Number of floors(C4) Two-floor building
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Slope between 6-20%

Non flammable roof
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Second Matrix: Physical vulnerability: Vulnerability to stress (hazard)

System

Aspect

Parameters

Criteria for assessment

Descriptors

Scoring

Natural ecosystems

Do natural environments itneract
significanlty with the hazard?

Are natural ecosystems vulnerable to
mitigation measures taken particularly
during the eemrgency phase?

land cover inflammability

yes/no; how natural
ecosystems may be
impacted by mitgiation
measures

Surface fuels (A1)

Existence and cover of tall
tree crowns (A2)

Only needle or leal Lfter on fhe
ground

Sparse low vegetation

Tall dense phrygana or shrubs
No tree crowns

There is a tree crown cover of
There is a tree crown cover of
>40%

Distance from the surface fuel No tree crowns

layer to the base of the tree
crown (A3)
Type of trees (Ad)

hazard specific

Distance >5m
Distance <5m
Conifers
Broadleaved trees

!What are the factors that make
!bulldmgs and public facilities
!vulnerable to the stress?

IWhat are the factors that make the
jurban fabric and public facilities
jvulnerable to the stress?

Vulnerability assessment of
residential buildings and
public facilities

Vulnerability of the urban
fabric

Minimum distance between
the forest fuel and the house

Heat tolerance of the roof

Influence of the slope of the
surrounding area

Heat tolerance of the walls
Heat tolerance of the shutters

Number of floors(C4)

Types of dangerous uses
within or in prozimity to the
building unit of reference
(either in the horizontal or
vertical sense)

Distance d <2m

2m<=d<8m
8m <= d<20m
Distance >=20m
Non flammable
ro00f
Slope i <5%

5% <=1<20
Slope >=20%
Non bumable walls/ flammable
walls

Metal shuttershvood or plastic
shutters

Only ground floor/2 floors/ >
2floors

Al residentiallresidential upper
floors, stock of inflarumable material
first floors

1o0f/flammable

Closelfar tolfrom warehouse or other
place storing dangerous material

Presence of flammable installations
o storage/non existent

Close/far tolfrom medium or high
voltage wires and electricity
installations

Additional exposure due to Continuous building

the pattem
development

of building development pattem/semi-

detached/totally isolated

Postfire case studies revealed
that ~90% of home surival
depended on two factors: a non-
flammable roof and

cleared within 10 m of home
(Foote, 2006)

What are the factors that make critical

(including

Critical P
infrastructures vulenrable (mainly
infrastructures
lifelines)
What are the factors that make
F sites prod! sites
na-tech potential)
People individuals What are the factors that may lead to

Community and
Instituions

injuries and fatalities?

What are the factors that may lead to
large number of victims?

Vulnerability assessment of
critical infrastructure

Accessibility factors

Vulnerability assessment of
production sites

Vulnerability due to
dependency on lifelines

Sparse population

Preparedness

Age; mobility impairment,
other impairment

Age; mobility impairment,
other impairment

Distance from firefighting
resources

Availability of trained
personnel

water system pressure

redundancy and width of
roads

interaction with fuel

as for buildings, but
including attention to
storage of hazmat
depending on the degree of
dependance upon external
vulnerable lifelines

ratio between population
living in isolated buildings
and remote settlements
and total population

self protection means
self protection against
smoke

difficulties to comply with
evacuation orders;
difficulties in escaping

time of arrival

professional training in the
community

too low pressure  for
hydrants/normal

narrower than 12 m/larger; only
one access/> 1 access

large road sections in open
zones/in the middle of fuel
areas
structurally vulnerable/low
vulenrability; large storage/no
storage

self eater tank available/not

available

r<5%; r>20%

hydrants at home/lack of
hydrants

vailability of masks/lack of
(makes sense?)

> 65; number of handicapped

within 30 min; > 1 hour

firefighters
(professional+volunteers)/only
professional

Extending the process to “all”

hazards



Example of application on wildfire

Distance <2m

Distance between 2-4m
Minimum distance between the Distance between 4-6m

forest fuel and the house Distance between 6-8m
Distance between 8-12m
Distance between 12-20m
Distance >20m

Slope <5%

Influence of the slope of the

‘q&; ‘What are the factors that make Vulnerability assessment of di B Slope between 6-20%
£ sbuildings and public facilities vulnerable residential buildings and suioueling s (1) Slope >20%
c Ito the stress? ublic facilities
o . P Heat tolerance of the walls(C1) Ao bialbi e il
= I Flammable walls
> | ]
§ ! Heat tolerance of the roof(C2) Iljlon ﬂzfg?szrwf
§ ! Heat tolerance of the lg/}llet;l shutte(;s ; d lasti
m I shutters(C3) utters made or wood or plastic
! Only ground floor
Exposure andl Number of floors(C4) Two-floor building
VUINEIability OF DUIIt| « o« mm w2 e e m e = w e 0OT O Righer Duilding L]
environment . Types of dangerous uses within Residential use on a higher floor while

or in proximity to the building ~there is another use at the ground floor
unit of reference (either in the storing  flammable materials  or

horizontal or vertical sense) entailing a risk of explosw.n (e.g.
warehouse, workshop, small industry

Vulnerability of the urban
fabric

Proximity with a site hosting a use

entailing presence of flammable

materials (e.g. warechouse)

Presence of flammable installations or
What are the factors that make the constructions in the non-built part of

surban fabric and public facilities the building plot

Ivulnerable to the stress? A building adjacent to a vacant site
. (i.e. lacking fuels altogether)

|

Medium or high voltage wires and
electricity installations close to the
building
Additional exposure due to the Continuous building development
pattern of building development pattern
Semi-detached buildings

Free from all sites system
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Establishing a process for systemic vulnerability
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- Scale 1ssues

- Interconnected areas (for help,
evacuation, lifelines...radiation)

- for analysis and assessment

systems

B RKD Fiaitsm B679 \

Rate of household with
water outage
(March 18" 16:00)

over S0.0% .-
40.0% to 49.9% -
30.0% to 39.9% ﬁ -
20.0% to 29.9% :
10.0% to 19.9% Number of
up to 9.9%

household of

power stop

S A, 15:00,March 18,
(gf} , € 2011

Research institute of Lifeline Engineering, Inc., prof. Shiro Takada, Junichi Ueno



Social system

Organisation:
-Able to develop
cognition

- Sensemaking
-Preparedness
-Flexibility

Temporary multiorganisations:
-Generally do not meet everyday;

-Some are used to face emergencies other not
-Each organisation has its own culture,
language, tools and skills,

- Tasks and responsibilities overlap...

- Sometimes (particularly for surprises)
nobody 1s responsible...

Community:

-Class, gender aspect
-Access to services and
resources






.The

planning
partitions
for
evacuation
centers 1n
Japan.

Our paper partition system 1s very simple and also flexible. There is no need for any
wooden joints or braces. It is fast, easy to assemble and disassemble.It will be delivered
directly to each facility in a week after order.
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- Damage and loss assessment
- Ways to reduce vulnerabilities

I Knowledge I %

Rapid needs and damage assessment: the urgent and fundamental
need of a methodology. Drawing on an experience of ASEAN in

Birmania/Myanmar 2008

Comment by Richard Blowitt (Microdis
meeting 2009): “not enough experience
and training in such needs/damage

assessments’



Rapid needs and damage assessment: the urgent and fundamental
need of a methodology. Drawing on an experience of ASEAN in

Birmania/Myanmar 2008
e —

-Needs assessment

-Losses assessment

- V.Y. GIS use (GPS 1f needed)
- Double check on entries
-Multidisciplinary approach

- Structured methodology




Rapid needs and damage assessment: the urgent and fundamental

need of a methodology. Drawing on an experience of ASEAN in

Birmania/Myanmar 2008

-At the beginning for being
rapid and according to the
extent of damage area, use of
sampling techniques; scale
matters

-Infrastructures have to be
assessed first for rapid repair

(even temporary)



Rapid needs and damage assessment: the urgent and fundamental need of a

methodology. Drawing on an experience of ASEAN in Birmania/Myanmar 2008
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-Social aspects: needs in terms of 11l persons; workers; services
(including information about how to get back to homes/
compensations)

-Social aspects: need to check what has been accomplished; gaps
between done and perceived;

-Monitoring of recovery phase




Another example of interdisciplinary approach to be applied in crisis times: the
Stop handbook developed by the Italian Firemen Department for shoring
damaged buildings applied at an urban scale after the 1’ Aquila earthquale
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|Third Matrix: Systemic vulnerability: Vulnerability to losses

Natural ecosystems

Are natural ecosystems fragile to the

potential secondary effects of
hazard(s)?

areas affected by landslides|

number and extent

few/many; in remote areas/in
crucial-central zones

What are the factors that make

buildings, the urban fabric and public

facilities vulnerable to losses?

Availability of rapid post
seismic buildings usability
assessment

forms pre-prepared and
shared among all teams

yes/no

The IAquila case showed that the|
xistenc of various forms reduces the

yes/no

efficiency of usability siveys, as w

rapid damage assessment
map obtained in few weeks

yes/no

as the lack of comuterized systems for|
their fast recovery and particularly|
georeferencing.

Quality of temporary
shelters (first emergency)

with heating or conditioning;
sanitation; density

yesino; a>1/50 people/ a <
1/50 people; d < f1tent per.
family/d >20 p

The  availability — of

conditions in temporary camps|

is essential for peple's recovery,
i when the

strikes in winter

Quality of more permenent
y shelters

dimension; availability of
services

d > 14 mq/4 persons/ d < 10 As

ma/4 persons; yes/no

Accessibility to potentially
damaged areas from

on foot; transportation

d < 500 m/ d> 500 m;
available/not available;

temporary  shelters in|
seismic hit zones are expected
to last some years, they must|
be provided with a minimal level|
of ities. In the i

frequent/not frequent

temporary shelters
Accessibility to work sites
from temporary shelters

on foot; transportation

d < 500 m/ d> 500 m;
available/not available;
fi frequent

accessibility to working places|
and homes is essential fo
victims

Accessibility to public
facilities

on foot; transportation

d <500 m/ d> 500 m;
available/not available;
frequent/not frequent

What are the factors that make critical
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Social system (agents)

stop

Redundancy in lifelines
systems

degree

low/high

Degree of interdependance

among lifelines

degree

low/medium/high

The capacity to isolate prionty nodes|
for fast recovery of lifelines; the

Availability of emergency
devices

binary (generators; tanks,
etc)

yes/no

of tanks, generators
any other means to make lifelines

critical facilities work at least partially |
after the event is clearly crucial also for

Continuity plan for lifelines,
individually and in a
coordinated fashion

binary and quality

yes/no; considers also induced
hazards/ does not

canying out emergency operations.
The Kobe and the Northridge
earthquakes showed clearly that sucl

Degree of dependance of
critical public facilities from
lifelines

degree

1s much less available thar
thought and than what would be|
tequied and possbile thanks to
‘modem technologies

Production sites

What are the factors that may lead to

halting production?

Degree of dependance of
production sites from
lifelines

degree

low/medium/high

Accessibility to the plant
and to markets

redundancy; quality of
roads; usability; expected
increase in travel time

redundant/not redundant;
open/close roads; tinc < 30
min/ t.inc > 30 min

Contingency plan for na-
tech

binary

yes/no; considers all potential
threats/does not

Business continuity plan

binary

yes/no

People/ individuals

What are the factors that may reduce

coping capacity during crisis?

Access to understandable
information

binary

yes/no; centralized /at each
group level (for example in
each temporary camp)

Trust in information

degree

low/medium/high

P to

| plan

yes/no (like going to relatives)

Presence of impaired
groups (elderly, sick
persons, etc.)

binary and quality of caring

yes/no; capacity to provide
treatment in temporary
camps/or not

In the I'Aquila case an accurate
survey of people needing care for
cronic deseases whas
conducted and patients were
given thier treatment since the
first days

Community and
Institutions

What are the factors that may hamper

effective crisis management?

Existance of contingency
plan fro threats at stake

binary; date of last
ion or update

yes/no; recent/old

availability of quick post
event scenarios to be
checked and used as a
guidance in crisis

binary and quality

also

Comfort (1999) refers to the)

yes/no;

effects and

systemic damage/restricted to
physical damage

g1 when|
repsonders could count on)
available pre-set scenarios foi

rapid damage

Training using the

binary; frequency of training

yes/no; every two years/only

contingency plan

ally

Overlapping responsiblities
among agencies

degree

Low/medium/high

Ovetlapping responsbilities betwee
the firemen and other technicians of the
civil protection in usability surveys:
and first shoring have sometimes
delayed surveys and retum of people
to undamaged houses in the Aquila
case

d protocols for
sharing

binary

yes/no

d protocols for
use of resources to manage
the crisis

degree

yes/only partially/high
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Risk: seismic

System

Aspect

Third Matrix: Systemic vulnerability: Vulnerability to losses

Parameters

Criteria for assessment

Descriptors

Scoring

Natural ecosystems

Are natural ecosystems fragile to the

potential secondary effects of
hazard(s)?

areas affected by landslides number and extent

few/many; in remote areas/in
crucial-central zones

Exposure

environment

and What are the factors that make
vulnerability of built buildings, the urban fabric and public

facilities vulnerable to losses?

Availability of rapid post
seismic buildings usability
assessment

Quality of temporary
shelters (first emergency)

Quality of more permenent
temporary shelters
Accessibility to potentially
damaged areas from
temporary shelters

Accessibility to work sites
from temporary shelters

Accessibility to public
facilities

forms pre-prepared and
shared among all teams
information computerized

rapid damage assessment
map obtained in few weeks

with heating or conditioning;
sanitation; density

dimension; availability of
services

on foot; transportation

on foot; transportation

on foot; transportation

yes/no
yes/no
yes/no
yes/no; a>1/50 people/ a <
1/50 people; d < 1tent per

family/d > 20 persons/tent

d > 14 mqg/4 persons/ d < 10
maqg/4 persons; yes/no
d < 500 m/ d> 500 m;

available/not available;
frequent/not frequent

d < 6500 m/ d> 500 m;
available/not available;

frequent/not frequent
d <500 m/ d> 500 m;
available/not available;
frequent/not frequent

The l'Aquila case showed that the
existenc of various forms reduces the
efficiency of usability siveys, as well
as the lack of comuterized systems for
their fast recovery and particularly
georeferencing.

The availability of human
conditions in temporary camps
is essential for peple's recovery,
particularly when the earthquake
strikes in winter

As  temporary  shelters in
seismic hit zones are expected
to last some years, they must
be provided with a minimal level
of commodities. In the meantime|
accessibility to working places
and homes is essential for
victims

Critical
infrastructures

Production sites

What are the factors that make critical

infrastructures stop functioning?

What are the factors that may lead to

halting production?

Redundancy in lifelines
systems

Degree of interdependance
among lifelines

Availability of emergency
devices

Continuity plan for lifelines,
individually and in a
coordinated fashion
Degree of dependance of
critical public facilities from
lifelines

Degree of dependance of

production sites from
lifelines

Accessibility to the plant
and to markets

Contingency plan for na-
tech
Business continuity plan

Access to understandable
information

degree

degree

binary (generators; tanks,
etc)

binary and quality

degree

degree

redundancy; quality of
roads; usability; expected
increase in travel time

binary
binary

binary

low/high
low/medium/high
yes/no

yes/no; considers also induced
hazards/ does not

low/medium/high

low/medium/high

redundant/not redundant;
open/close roads; t.inc < 30
min/ t.inc > 30 min

yes/no; considers all potential
threats/does not

yes/no

yes/no; centralized /at each
group level (for example in
each temporary camp)

The capacity to isolate priority nodes
for fast recovery of lifelines; the
availability of tanks, generators and
any other means to make lifelines and
critical facilities work at least partially
after the event is clearly crucial also for
cairying out emergency operations.
The Kobe and the Northridge
earthquakes showed clearly that such
availability is much less available than
thought and than what would be
required and possibile thanks to
modem technologies
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Community:

Social system - Access to financial credit
-Vision and plan for the future

- Symbolization of reconstruction

- multirisk perspective
| Knowledge | ) ey -~ Waly's t0 reduce vulnerabilities

- lessons learnt (not just 1dentified
Michael Glantz use to say)




