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Seismic Disaster Risk Reduction (DRR)

geophysical
drivers

1. Hazard

people, assets

Exposure 3.

Social/econ/phys
conditions

Vulnerability

“DRR is the policy objeqtive aiming
preventing new and requcing existing
disaster risk and managjing residual risk,
all of which contributes|to strengthening
resilience” (UNIDSR, 20p9)

v’ Risk identifidqation / awareness

Damages

deismic Risk Assessment

damage ratios

e.g., average annual losses,

loss exceedance curves

v’ Risk reduction (e.g. Building codes,
prioritization of retrofitting
investments, resilient reconstruction)
v’ Financial management and/or
transfer of risk
v Emergency & preparedness

E.P.P.O.




1. Seismic Hazard
N

Seismic Hazard refers to the likelihood EARTHQUAKE
and the |.nten5|ty of a potentially a Where?
destructive earthquake to occur.
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2. Exposure

“Exposure refers to people, property,
systems or other elements present in
hazard zones that are thereby subject
to potential losses when exposed to
hazards” (UNIDSR, 2009)
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¥ Population
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o Structural characteristics

o Occupancy type
o Building types

o Population

o5 Ho— o Value

o Grouping into building typologies
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3. Structural Vulnerability

. , Depends on:
Structural Vulnerability characterizes the

expected endurance of the assets when
exposed to the spatially variable forces
produced by a hazard event.

Number of stories
Design codes
Material

ER detailing & craftmanship

Geometry & stiffness

Vulnerability index

B 0.304 - 0.377
[ 0.377 - 0.449
[J 0.449 - 0.522
[J 0.522 - 0.595
3 0.595 - 0.668
Il 0.668 - 0.740
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Seismic Risk Result - Physical Damage

o
Seismic Risk = Building Stock * vulnerability * seismic hazard

Most probable Mean damage graNleper block Risk per
; 3 ' building
block

Classification of Damage

Ty iR Fmm e R e et g R R

Grade 1 Grade 2 Grade 3 Grade4 Grade5

[ 2 - Moderate damage
&8 [ 3 - Substantial to heavy

( : E—
: Negligible = Moderate Substantial Very Destruction
No .
damage to slight damage to heavy heavy
& damage damage damage
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Seismic Risk Result - Economic Loss
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Economic Loss
~ 230 million euro

3823000.000
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Assuming:

o Loss ratios per
damage grade

& typology

o Probability per
= damage grade
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Seismic Risk Result — Emergency Shelter

-1238RBOIIN000 -1247000.000 -1246000.000 -1245000.000 -1244000.000
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¥ ( Displaced people shortterm

blocknu_displ_people_short
B o-11
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] 21-32
[ 32-42

0 ] 42-53
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] 74-85
85-95
B 95 - 106
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~1243000.086820000.000

3819000.000

3818000.000
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Possible Number of
Displaced People in the
first 48 hours after the EQ

~ 10,000*

19,700 people from DG
3+4+5

50% to be housed,
rest will "arrange by
themselves"

9,850 people for
emergency sheltering
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Seismic Risk Result — Human Losses

day scenario

e Injured people:
e Severity 1 (injuries requiring basic medical aid): 337people
w o Severity 2/3 (injuries requiring a greater degree of medical
¥ care even posing life threatening condition): 90 people
e 32 people dead

night scenario

e Injured people:

e Severity 1 (injuries requiring basic medical aid): 421 people

e Severity 2/3 (injuries requiring a greater degree of medical
care even posing life threatening condition): 113 people

e 40 people dead
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Seismic Risk Result — Temporary Housing

3823000.000 |

oo S i S e Possible Number of Displaced
| People in the period of 4-6
months after the EQ
~1,500 people

S 4,500 people from DG 4+5
(X *30% temporary housing

= (e.g. in Emilia 2 months
. later, 28% remain at the

Dlsplaced people Iongtern

Number of people
B 0.0-10

7 A DR Silizygizie: | = 1,350 people need
0> -- e 19-28 .
(/I!‘.;A;if:}é.’--s;\-:’; ‘{f =Kl temporary housing

-124%000.000 -1248000.000 -1247000.000 -1246000.000 -1245000.008818000.000 -1244000.000
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Seismic Risk Assessment as a tool for
Emergency Management Planning

-1247000.000 -1246000.000

Economic loss

-1245000.000

Sheltering establishment (?)

3821000.000

We use economic
loss results as the
most comprehensive
result in quantitative
terms

3820000.000
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Seismic Risk Assessment as a tool for

Emergency Management Planning
N
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Seismic Risk Assessment as a tool for
Emergency Management Planning
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Seismic Risk Communication Strategy
.

“THE PURPOSE OF (RISK) .
COMMUNICATION IS TO ACUNLE
ASSIST PEOPLE TO OBTAIN
THE INFORMATION THEY
NEED TO MAKE INFORMED

Knowledge :
CHOICES ABOUT THE Risk
POSSIBLE RISK THEY FACE.” Perception

(Wade, CR, Molony, ST, Durbin, M
E, Klein S H, and Wahl L E, (1992),
P1)

Experience

o
People underestimate or overestimate the
risk according to their perception or Attitudes
understanding of the impact of the risk on
their own lives
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Questionnaires
(Seismic Risk Perception-Seismic Risk Communication)

PROFESSION:

POSMON AT YOUR ORGANZATION, ROLE:

COUNTRY:

EXPERIENCE OF SEISMIC DISASTER MANAGEMENT: I:I\"E.lr NO

SEISMIC RISK PERCEPTION

Plzase answer the following questions basad on your professionalism for giving to PACE
TEAM aspacts of your Ssismic Rick Parcaption. You may give mors than one answar. Do
nat necessarily look for the correct answer but for the one that suits better your
interests and understanding. |Please donot spend a lot of time, answer spontaneously)

1. Do you think Earthguaks is a2 potential hazard at your area?

I:l Yas

Na
| dan‘t know

2. Hawe you ever experiznced an Earthguake with damages and losses?®
I:I e
[du=

3. Classify the hazard at which you are mostly exposed findicte 1 for the highest o
6 for the lowest):
Earthquaks
Flaod Forest Fire
Terrorist attack
I:I Accident
I:I Diszase
Dler

4. What does a 3eismic Hazard Mapindicate to you?
Earthquake prone areas

SEISMIC RISK COMMURNICATION

Plzas= answer the following questions for giving to PACES TEAM your opinion of how
does seismic risk communiction can be improved. You may giee more than ane answer.

{Pleas= do not spend a lot of time, answer spontanscushy)

1. Seismic Risk Assessment has been already carrizd cut for the area of your
responsibility. How do you want to be informed about the results®
L_IThrough an arganized press conference

L_|Through a confidential mesting with the scientists & Gentific committess
Through an open symposium

|__|Through a meeting with the responsible civil protection authorities

| |Through a shart PowerPgint presentation

I:ITh rough a communication paper

2. Howthe Seismic Rick Asseccment Results are mostwnderstandable to you®

|__IIf they have numbers |peaple affeced, dead, injured people. et
|| data, methodology and =quations used are prasantad
| K there are maps, sateliite images, pctures

| | compared with past events resubts
Othar,

3. Astrong Earthgquake is happening at your area. What is the first information that

u may kaok far?
Where is the spicentre?

I:I'l.'l'h:tw:s the magnitud=?

[Jwnstis the scosieratian®

[Jwnstis the affzcted area?

I:I.ﬂ.r\e thare structural damages?

I:I.ﬂ.r\e thare casualtizsfinjurizs?

P Your contribution is valuable,,.
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Progress up to now...
.

Seismic Hazard Classification per

country
70
60 \\
50
\ )\ ===Greece
w
g 40 == taly
w
c
== Malta
$ 30 Most Important Hazard
== Austria
20 20
==ié=Cyprus
18 -
10 =@=No country M Greece
0 16 1 H [taly
14 -
1 2 3 4 5 6 “ Malta
Ranking 12 1 W Austria
10 1 H Cyprus
8 .
6 .
4 .
2 -
Tl W T YR,
Earthquake Flood Accident Disease  Forest fire  Terrorist
attack
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Data used for the Heraklion Case study

]
o Geographic Military o Hellenic Statistic al
Service Authority (EL.STAT.)

Topographic map — Population data (Census
1:50.000, DEM - Slope 2011)
map, Hill shade o EPANTIK 2009, Census

o Heraklion municipality 2001
Microzonation study Building stock data
(1998) — scale 1:10000 Digital maps
e P of o “ASPIDA PROJECT”
= Neotectonic map Fault map

o Hellenic Centre for Marine
Research (HCMR)

Submarine fault map
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