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Only when we know what could happen, we can act.

e Knowing seismic hazard and risk is at the beginning of any mitigation action.
e Where do we have to expect damaging earthquakes?
e How often do such earthquakes occur?

e How well will the built environment withstand?

e Reducing the potential consequences of earthquakes in Europe is not only a technicality in the hands of
trained professionals.

e Bringing the models to the people is a hecessity AND a challenge!

27.11.2024



How to launch a seismic hazard and risk models?

EARTHQUAKE HAZARD across Europe EARTHQUAKE RISK across Europe

Earthquake hazard describes the potential ground shaking due to Earthquake risk estimates the impact that can be expected from
future earthquakes in Europe. future earthquakes in Europe.

s

Discover EARTHQUAKE RISK across Europe

Discover EARTHQUAKE HAZARD across Europe
_,;F:" -
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Process

Analysis & strategy

Evaluation
Goals Format/Design Release fl%valgate the .
. Select the most effectiveness o
Define vyhat \Yel¥! appropriate format Make your product your
would like your and design to available, keep it communication
target audience to reach your target updated and measures for
Relevance know. audience. Testing relevant. ~continuous
Assess the Test your L@ﬁ;%vfggfgstsiﬂg
relevance of your communication learnt for future
research / work / s Measures before

development in a approaches.

risk management i
context. Audience Channel

Define your target

audience for whom Se;,eo(,:otrg%?iggﬁ
your research / channel to reach

your target

audience.

the release with

members of your Improvement
target groups
Improve your

product based on
user feedback and
conduct if
necessary
additional research.

work /
development is
most relevant

Marti et al. (2020). Anecdotal Evidence Is An Insufficient Basis for Designing Earthquake Preparedness Campaigns. Seismological

Research Letters (2020) 91 (4). 27112024




Process

e |terative design process
e Interdisciplinary product development

e Transdisciplinary testing
e Student survey
e Workshop with national stakeholders

e Two representative online surveys in Switzerland

-

Publications

Marti, M., Dallo, 1., Roth, P., Papadopoulos, A. N., & Zaugg, S.
(2023). lllustrating the impact of earthquakes: Evidence-based and
user-centered recommendations on how to design earthquake
scenarios and rapid impact assessments. International Journal of
Disaster Risk Reduction, 90, 103674.
https://doi.org/10.1016/J.1JDRR.2023.103674

Dallo, I., Marti, M., Valenzuela, N., Crowley, H., Dabbeek, J., Danciu,
L., Zaugg, S., Cotton, F., Giardini, D., Pinho, R., Schneider, J. F.,
Beauval, C., Correia, A. A., Ktenidou, O.-J., Mantyniemi, P., Pagani,
M., Silva, V., Weatherill, G., & Wiemer, S. (2024). The
communication strategy for the release of the first European Seismic
Risk Model and the updated European Seismic Hazard Model. Natural
Hazards and Earth System Sciences, 24(1), 291-307.
https://doi.org/10.5194/nhess-24-291-2024

Dallo, 1., Schnegg, L. N., Marti, M., Fulda, D., Papadopoulos, A. N.,
Roth, P., Danciu, L., Valenzuela, N., Wenk, S. R., Bergamo, P.,
Haslinger, F., F&h, D., Kastli, P., & Wiemer, S. (2024). Designing
understandable, action-oriented, and well-perceived earthquake risk
maps — The Swiss case study. Frontiers in Communication, 8,
1306104. https://doi.org/10.3389/FCOMM.2023.1306104
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Launching the European earthquake hazard and risk models

EARTHQUAKE HAZARD across Europe EARTHQUAKE RISK across Europe
Earthquake hazard describes the potential ground shaking due to Earthquake risk estimates the impact that can be expected from
future earthquakes in Europe. future earthquakes in Europe.

Discover EARTHQUAKE HAZARD across Europe Discover EARTHQUAKE RISK across Europe
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Target audiences

e We identified more then 20 target
audiences

Professional users Scientific Interested Public

Target Modelers & - -
community and Media

audience Researchers

e To reduce complexity, we introduced four
personas each representing a subset of -
our target audiences

<)

4

Name Leon Joséphine Dimitris Kristina

Job — CAT Modeler — Disaster risk manager | — Geologist — Journalist

Organisation | — SwissRe — French Civil Protection | — U. of Patras — Jutarnji list

11 M - .
e “How much would Persona A like that we S ount ~ Switzerland - France - Greece ~ Croatia
M M n
add another layer of information?

Summary Leon will integrate Joséphine wants to Dimitris needs Kristina aims at
the openly available translate up-to-date openly available transforming
input data of the information into concrete | geological data to information related
European seismic recommendations for integrate them into | to Croatia into
hazard and risk action to reduce personal | his own research. relevant and
models for their own injury and property interesting stories
analysis and damage. for her readers.

commercial platform.

Level of experience with seismic hazard and risk models

high

27.11.2024
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		Name

		Leon

		Joséphine

		Dimitris

		Kristina



		Job

Organisation

Country

		CAT Modeler

SwissRe

Switzerland

		Disaster risk manager

French Civil Protection 

France



		Geologist

U. of Patras

Greece



		Journalist

Jutarnji list

Croatia





		Summary

		Leon will integrate the openly available input data of the European seismic hazard and risk models for their own analysis and commercial platform. 

		Joséphine wants to translate up-to-date information into concrete recommendations for action to reduce personal injury and property damage.

		Dimitris needs openly available geological data to integrate them into his own research.

		Kristina aims at transforming information related to Croatia into relevant and interesting stories for her readers.
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Products

Redesign of the main entry point to explore the

models www.efehr.org

Posters

Flyers

Factsheets

Technical report

Press release

Social media materials
Explainer video
Questions & answers

Interactive map viewer

@) I

Explors azard Riak ErEnR Gontact

Earthquake HAZARD & RISK in Europe

Explore HAZARD

Sefernic hazard describes what level
of ground shaking at the earths sur-

& axpec patenal fir-
twre earthauake sctivity, 1L is based on

Explore. what is EFEHR?

Based on the sélsmic hazard, the fisk  The Eu
Mol takes account of the influence. Hazard

tes for Eatnquake
EFEHR

iakes, geok-  infrastn

oy, and FECtonics, and t3kes into ac-
count diverse factors that m

the strenqth of the snaking at any a1v-
&n loeation.

A

N

— learn more about
HAZARD

The tocal risk for damage caused by, nean area.

earthquakes & a combination of four

factors.
Seiemic hazard, the compositian of

the local subsoll, the wulnerability of FIEIH R
the afferted area and the value con-

centration within that area.

w b » learn more about
EFEHR

» learn more about

Seismic R|SK across Europe

I

What con-
sequences
do we have
to expect
from future
earthquakes
in Europe?

Seismic RISK across Europe

o

When, where,
how often
and how
strong does
the Earth
shakeata
specific lo-
cation in Eu-
rope?

Seismic HAZARD across Europe
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Product development - the example of the
European seismic risk poster

e Target audiences: experts and semi-experts

e Important content elements

Title
Seismic loss index map (human & economic loss) (main map)
Explaining seismic risk

Combined hazard (site amplified hazard), exposure map and
significant earthquakes map

Most vulnerable buildings

Reading example

QR code to access additional information
Authors

Copyright

Acknowledgement

©) m

Rank the following design elements based on
their importance

2nd Explanatory text

Other graphical
3rd elements

4th g Partner institutions

S5th Legal notice

6th _ Acknowledgements

27.11.2024



Product development - the example of the

European seismic risk poster

First draft

Seismic 1511 across Europe

SEISMIC RISK OVERVIEW

CONTRIBUTIONS

88
people from._.

Pope Memeie s R g Vo
MOST VULNERABLE BUILDINGS

Testing version

oFEHR

Seismic R l S K across Europe

Sl e e by ol et b e T
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WHAT IS SEISMIC RISK?

Seismic risk describes the potential
Hects that earthquakes can have
on cornmunities. A profound under
standing of the seismic hazard and
local soil conditions is a prereauisite:
for defining seismic. risk, together
with the location and value of build
ings (exposure] and ther suscepti-
bility to darnage (vulnerability).

A -

K+ HAZARD

[

The map of European seismic risk
diszlayed on the nght illustrates the
relative distribution of lossas acrass
Europethrough a index. This index s
prociuced by combining the average
annual economic losses and the av
erage annual losses of fife calculat
ed from the Europesn seismic
model

VULNERABILITY

Warsaw
Older reinforced concrete buildings -
constructed before the 1985 and
wnreinforced mesonry houses, sub-
jected to h levels of hazard, are
the main divers of seismic risk in
Europe. Athough European coun-
tries have recent design codes and
standards that ensure adequate
protection frem earthquakes, many
elder buildings still exi rban ar-
cas and they pose a high risk when
carthauakes cecur.

If the et vu\
e

al nurmber of fa
talities in Eurcpe
by %, and the av
erage annual eco
romic losses By
o

1 e —

Very fow Relatively low  Moderate  Ralatively high  Vary high

HAZARD, EXPOSURE
& SOIL CONDITIONS

The map above combines seismic
hazard and soil canditions [red co
lour scheme, vertical] and exposure
[blue colour scheme, horizontal)

ard map, which represents the lev-
els of shaking on stiff bedrock at
large depths beiow the surface of
the ground, n this map the effects
of condiit incluc-

‘geograghic smbuuon of com-
mercial, residential and industri
buildings. The hazard and soii con-
ditions variable i this map (llus
trates the distribution of ground
shaking intensity ot the surface.
Unlike the European seismic haz

ed, whereby the presence of layersof
50t 50l near the graund surface can
intensify the levels of shaking. This
combined map shows, for example,
i large earthquakes occur in areas
without exposure, the seismic risk is
limired fe.g. most of lceland).
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Final version of the European seismic risk poster

The EARTH QUAKE RISK map of Europe

®))-

WHAT IS EARTHQUAKE
RISK?

hquake risk describes the potential
affects that carthquakes can have on
communities. A profound understand-
ing of the earthquake hazard and local
sail conditions, which tells us about the
expectad levels of future ground shak-
in, is 3 prerequisite for defining earth-
quake risk, together with the location
value of buildings (exposure) and
susceptibility to damage (vulner
abill!y

®=vd

Mz locisol  Exposue  Vuinorabiny
canations

HOW TO READ THE
EARTHQUAKE RISK MAP
OF EUROPE

The earthquake risk map of Europe
illustrates the relative distriibution of
risk due to earthquakes across Europe
through an index. This index combines
quantities of average annual economic
loss and average annual loss of life,
calculated from the 2020 Furopean
Seismic Risk Model, normalised by
the GDP per capita to account for
the varying levels of resilience across
Europe.

Low risk areas are coloured from white
tolight blue, moderate risk areas from
blue to red and high risk areas appear
in dark red.

The "very high" risk index areas could
have an average annual econarmic loss
of up ta 65 M EUR and could reach over
30 fatalities a year, whereas the losses
in a "moderate” risk index area could
instead be up to 25 M FUR, with up to 2
fatalities per year.

reaping ExameLe: ISTANBUL
The North Anatolian Fault,

one of the o aetive Fults
nthooricruns znkmwn
o anku. The praxmiy of
this fault Mk Snoulsa
mast seismic regions
ot

Istanbul metropolitan area i
situated o various soil

. ger ground
T e ot oy,
With 151 srillion inhabitants,
stanbul is the largest city in
Europe by population. Oue
o the concontiation of pop
lation aridl eConommic activi-
/T 2cthe o, el
s highty exposed to solsmic

A consicierable proportion
o udings ¢ i etanbal pd
desigr ructed
e

i,
fidings are more prone to
earthquake damage.

THE EARTHQUAKE RISK INDEX MAP

N of Bulkdings

HAZARD, EXPOSURE & SOIL CONDITIONS

The map above combines earthquake
hazard and seil conditions {pink co
lour scheme, vertical) and exposure
(turquoise colour scheme, horizontal).
The expesure variable presents the
geographic distribution of the num-
ber of commercial, residential and in-
dustrial buildings. The hazard and soil
conditions variable illustrates the dis-
tribution of ground shaking intensity
at the surface of the earth.

VULNERABILITY

Mic-rise reinforced concrete buildings
constructed before the 1980s and low-
rise unreinforced masonry houses,
subjected to high levels of hazard, are
the main drivers of the earthquake risk
in Europe:

Since the effects of the local soil con-
ditions are included, layers of soft soil
near the ground surface can inten-
sify the levels of shaking. This com-
bined map shows, for example, if large
earthquakes occur in areas without
expoe.ure the earthquake risk is limit

ed fe.g. most of Iceland). Instead, the
seismic risk will be high wher c
hazard and exposure are both high
leq. Istanbul).

Although European countries have
recent design codes and standards
that ensure adequate protection from
earthquakes, many older buildings still
exist and they pose a high risk when
earthquakes occur,

MORE INFORMATION

Discovor more about carth-
quake hazard and risk across
Europe at wwwel

E{ﬁ?
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Distribution channels
e Using established communication channels of the EFEHR
consortium

e www.efehr.org website as the primary information hub to
access the models.

e Close collaboration with EFEHR partner organizations and
other institutions interested in sharing the knowledge
about seismic hazard and risk in Europe

©)
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Media coverage

* 14 articles on websites, newsletters

e 37 articles in newspapers, online
magazines

e National press from various countries

e Switzerland, Germany, UK, Greece,
Portugal, Slovenia, Italy, Ireland, Romania,
France, Croatia

e |[nternational media and websites:
EuroNews, Newswise, Swissinfo, Science
X

* 40 post on social media channels

e ] report in the radio

- Often, text was adapted from the official
EFEHR press release

- )

NOVO ISTRAZIVANJE
& ¥ ‘0809 mw  Novekarte modela opasnosti od potresa:
o Ovo su zemlje s n:
Qamm 5
e ewopmasosporenny  OPASTIOSHUEUIOL  Croatian Earthquake Risk High According to New EU

Funded Project

2 emanbleu-t ==
(oS Floctiorn 2071 Sasno “pon Hacvn
SUISSE
et Nouveaux modéles sismiques

disponibles pour I'Europe

scinexx
Shdeuropa stark betroffen
Neue Erdbeben-Risikokarte: Diese Stddte in
Europa sind besonders gefihrdet

= FANATIE
Majbol)

T F——— Turdij, G, Albaei, alysin Boemurija vedijojim preatate

Romdénia, in centrul hirfl_derisg: seismic a Europei. Unde au avut loc ™"

toate cutremurele din ultimul mileniu de pe batranul continent =

e [Rep—y

BUMOW  MoAEY  wOSE  USeSSY  WLATR RS OPRRON  UmEL o

BUONEWS.

First Europe-wide earthquake risk model show:

Wo Erdbeben in Europa
the cities and regions most threatened by besonders grosse Schiid
bringen

Erdbeben kiinnen in vielen
europiischen Metropolen Schiden
anrichten - auch in Wien, Mailand

oder Genf

disaster
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Conclusions

e Start early
The models do not need to be final to allow for product development and testing.

e Listen to each other
Transdisciplinary collaboration requires interest and respect for other perspectives as well as room for
discussions.

- Take it step by step
Not only the models need time to develop, but also the communication materials. Usually, the first draft
Is not the final draft, do not start the process with this expectation.

- Evaluate
Even carefully designed communication materials may fail and be misunderstood. Therefore, test the
communication materials in advance and evaluate if they really portray the message you intended.

e Stay tuned
The job is not completed after the release. Be prepared to make changes, respond to requests, and
continue sharing your knowledge.

27.11.2024



Launching the Swiss earthquake model

e AimM
Provide information that allow the
public, the authorities and the economy
to make informed decisions and
support event management.

27.11.2024
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Which map shall it be?

« Earthquake risk map as the main communication product to inform the Swiss public.

« How doyou design a map like this, including a legend, so that it adequately reflects the earthquake risk
and supports its assessment?

Ziirich

S$ " "Sankt Gallen




Which map shall it be?

The Swiss plateau (the

« Most popular version region between Lake
« Highest intention to take actions. Geneva and Lake

. : Constance) and the
e« Better understanding that all of the Swiss plateau has an elevated ) )
Valais are at greater

earthquake risk. risk of earthquakes
» Better understanding that most places in Switzerland are potentially than the rest of

Switzerland.

at risk.

The risk of
earthquakes is
greatest in urban
areas (cities).




Which legend shall it be?

 Testing of six different versions

« Most complex version was among the favoured legends
and led to the most adequate interpretation.

Earthquake risk

very low low moderate

Earthquake risk index O 0.0001

[for 2x2 km]

Estimated number of
fatalities per 100 years

0.001

<<<1 <<1 <1

Estimated costs
building damage <0.1
[Mio. CHF/100 years]

0.1-1 1-10

0.01

high

1-5

10-50

0.1

very high

5-25

50-500

sehr hoch

©)

Erdbebenrisiko

1./ -

Erdbebenrisiko

sehr tief

sehr hoch

moderat hach

Erdbebenrisiko

moderat hoch

sehr hoch

Geschatzte Anzahl
Todesopfer <1 <1 <1 1 10
[@ / 100 Jahre)

Geschétzte Kosten
Gebaudeschaden 0.05 0.4 3.7 28.85 206.5
[Mio. /@ / 100 Jahre]

Erdbebenrisiko

moderat hoch

sehr hoch

Geschdtzte Anzahl

<1 <1 <1 <- -22
Todesopfer pro 100 Jahre 3 3

Geschatzte Kosten

Gebdudeschaden 0-0.1 0.1-0.9 0.9-8.3 8.3-66.0 66.0-479.0
[Mio. CHF/100 Jahre]
Erdbebenrisiko
sehr tief tief moderat hoch sehr hoch

Index 0 0.0001 0.001 0.01 0.1 1

Geschatzte Anzahl
Todesopfer <1 <l <1 1 10
[@ / 100 Jahre)

Geschdtzte Kosten
Gebaudeschaden 0.05 0.4
[Mio. / @ / 100 Jahre]

206.5
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Which design shall it be to depict rapid impact information?

101-500

501-1000

0-50 51-100 101-500 501-1000 >1000 5

100% 75%  50%  25%

4
3.49
B
8%
0

Basic icons lcons with bar Half circle Boxes Histogram <

! .

62% a S0 100 SO0 17000 =1'000
1%

a 50 100 500 1000

w

[&]

Number of correct answers

=

] 50 100 500 1000
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Which design shall it be to depict rapid impact information?

Earthquake Impact M
Ml Assesment ETH:irich
Earthquake with a magnitude of 6.6 near Basel

Danrges srust
T 13514, LAAZI0 [ |
[ Cocenatin: ot <4747, ke T 30 |
Man bty B [detractive) P |

National

Cantonal

Summary Probability of fatalitiss Probability of scancemic
iewnes (In Mia, CHE)

(17w

i

It
I

o
W
i

Easimatad intansities Estimated numbar of injured

Extimatad seansmie lesses
{in Mia, CHF)

Estimated buitding damags

Erste schnelle Schadensabschatzung

=5 ETHzirich

Ausgabedatum: 03.02.2023, 11:48 Uhr

Erdbeben bei Konolfingen (BE)

Uberblick

Natienal

| Magrizude 6.1 [Mw]

1}

National

Kantonal

S§5 IR aENRfd

Kantonal

Uberblick
i

ETHzirich

Erdbobensze:
Erdbeben bei Marly (FR)
| Mageiude 5.5 [Mw] [ Getanensunta _

Earthquak:

nari

Schmezmiscrer Erdaberdies
n S clog qun S

ETH:zlirich

Servizn o
S Sebsmaiegical Senvioe

Earthquake in the vicinity of Ziirich (ZH)

Magnitude 6.0 [Mw] Danger level
2 [ 41t scanario, an earthauaks hes occurred i the canton o Zurich @HL, with | Local time E
0| he spicentre locsted zpproximately 10 km northesst of Zunch (ZH). This [ =
> | earthquake would be felt across Switzeriand. An earthquake of this magnitude
@ | would be expactad to causs moderate t hesuy dsmsge within a wide radius Hypoceneral depth [km] 3
S | of the epicantre. On statistical average, an earthquake with 2 magnitude of 6 | Magnitude [Mw] 60
(O | =0 be expected within 2 50 km radius of this epicentre every 1210 years y— ppy——
Swiss coordinates 2688037 /1256734
Additional data Link
Estimated effects Number of fatalities in Switzerland
The estimated impacts are described in intansities. The intensity describes the | The number of fataliries is very likely to fall within the coloured ranga
strengeh of an earthquske based on the extant of the impact and the
subjective percaption of 2 person.
nane: 5 50
Number of people seeking protection in
_ Switzerland
© The number of people seeking prataction is vary likely to fall within the
g colaured range.
5
]
=
none s0 s00 5100
J i ; \ Cost of damage to buildings in Switzerland
- Tha cast of damage ta buildings is very likely t fall within the cofoured range
vesosey [ w w « u W o
fmuact. B8 e ok RN e -'_'-'T-"w Gmns | iy Sse | none 10 Mic. 100 Mia, 1Mie
Number of injured people Extent of building damage
The number of injured people per camton and in the Principality of | The extent of moderate ta very heavy damage to buildings per canton and in
Liechtanstein ic vary likaly to fall within tha caloured range. the Principality of Liechtenstain is very likely ta fall within the colaured range.
The percentage corresponds ta the average praportion of damaged buildings
per canton.
P, g— s - = s m weza " ¢ s sma
G4 L AG - = N -
o | A1 ow & oW Y
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What did we learn?

 Informed decisions require comprehensible and
accessible information.

e We as experts do not always intuitively choose the best
version. Your perspective is important, but your
stakeholders and users know better!

e Products are needed and will also be essential for future
discussions.

e Make a plan.

« Sometimes, your goals seem obvious, but it is worth while
thinking about them in more detail.

 Your models have the most impact if their results become
accessible to a wide group people.

« Do not be afraid of an iterative process. Allocating
«useless» products is more costly than investing in the
design process.

SRF news

= [FlANAT 1K news seoRT LFE ot ona I

Romania, in centrul hartii de risc seismic a Europei. Unde au avut loc
toate cutremurele din ultimul mileniu de pe batranul continent

La nivelul Uniunii Europene cercetatorii au reusit s realizeze un model de hazard si risc seismic pentru intregul continent, fiind inclusa
i 0 harta a tuturor cutremurelor din ultimul mileniu de pe continent

Il.mnliﬁslf.h.u” mvimhie g Eum

SPECIAL FANATIK =

* @) ] L -
Remdnia, aléturi de talia 3 Turcla swat sietele cw cel mai ridicat risc seismic. Sursa foto: colaj Famatik.
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