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J\ﬂ Selfie as a new Stuffe NY 1920!
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Public Interest in Disasters: San Francisco 1906
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J\[\ Internet as the Digital Nervous System of our Planet
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EMSC Website Traffic Monitoring since 2006

IP location at city level
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J\P Users as Real Time Seismic Sensors

M4.5 Los Angeles
Sept. 18 2020
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ﬁ[\ LastQuake App: Fel Ecr’rhquokesl

WRITE A COMMENT <

f 06 W g <

OFFSHORE TARAPACA, CHILE

e Questionnaires replaced by cartoons
e Best way to collect geolocated pics & videos
e Comments shared on Facebook, Twitter
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LastQuake: A Multi Channels Info System

Unconfirmed reports of a felt event futan
L 4 <« E::kssve?‘s in Central Italy app. 2 minutes ago
7 Accueil EMSC & @LastQuake - 12 déc. v
Felt #earthquake (#deprem) M3.4 strikes 34 km W of #Scke (#Turkey) 5 I just felt an earthquake! >
# Explorer min ago. Pleas rt to: c-csem.org/Earthquak 7 6 —rcl
[\ Notifications .
2 munn O nEI
& Messages 6_5 : Earthquakes near you >
& Profil 8 ] —
Plus ‘
- yumn (O KRS List of latest earthquakes >
30
© Qs QO o & ih Significant & felt earthquakes >
EMSC & @LastQuake - 12 déc. v Download the ¢
@ EMSC & v minor #earthquake (#oewouog) shakes Western Turkey 4 min ago. Read EMSC smartphone app
@LastQuake evewitnesses' stories & share vours: emsc-csem.ora/Earthauake/ear... LASTQUAKE
[

@LastQuake Twitter quakebot LastQuake app EMSC websites
160k followers 1.4M users 1.5M visits/month
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Channels Interactions

LASTQUAKE TWITTER

NEAR ME ALL

Earthquake Rossibly felt2minago:
CENTRAL ITALY
Report if you felt it.

EMSC
CSEM
#Earthquake (#terremoto) possibly feit 2 min ago In Central italy. Felt it? See emsc-csem org pic. twitter. comv1 K7 LZArTx

Unconfirmed reports of a felt event st
MINDANAO, PHILIPPINES in Central Italy app. 2 minutes ago
m I just felt an earthquake! >
< COQUIMBO, CHILE
m Earthquakes near you >
S Q—
NEAR THE COAST OF WESTERN TURKEY 72! .
m List of latest earthquakes >
Significant & felt earthquakes >
Iﬁ EMSC smartphone app
.,:’:. LASTQUAKE
F i i
A he EM Classic website
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| Complementary Crowdsourced Detections

M 4.4 LA, Aug. 29t 2018

EMSC & y
@LastQuake

#Earthquake (#sismo) possibly felt 2 min
ago in #California #United States. Felt it?
See emsc-csem.org

@ Traduire le Tweet

04:34 - 29 ao(t 2018

388 Retweets 720 J'aime i ﬂe" e ’ ‘ :

App Detection: 37s
350 000 views

M4 4 UK, Feb 17th 2018
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5381 testimonies on this map Upd ledonzzoz /2018 at 11:01 UTC
* Epicentre location 100 km

WebS|te detectlon 74 secC
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The Power of Viral Spread

A
%_, I“‘I'

S 3 000 felt reports in 30 min
>90% collected through websites!

Questionnaires collected vs time
ML 4.4 WALES-ENGLAND REGION, UK. - 2018/02/17 14:31:06 UTC

-®- Website o= Mobile -# Smartphone App
2,250 T T

2,000
1,750
1,500
1,250
1,000

750

Number of questionnaires collected

500

250

r QSman 10men 15min 20min 25min 30mir
5381 testimonies on this map Updated on 22/02/2018 at 11:01 UTC Elapsed time since earthquake occurence
Epicentre location 100 km

Raportad as:

[Netwe] Felt _ Lergelyfer
SEM : ;
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) J\ﬂ LastQuake App Better for Aftershocks!

LastQuake
app users

A

{Z time

mainshock aftershocks
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2500

ﬂ]\ App: Incredibly Fast Crowdsourcing!

M1.7 Zagreb aftershock:
2 000 felt reports in 4 min

2000
1500
1000

500
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Southernmost EQ EVER Documented!

-61.8°

M|5.6 - SOUTH SHETLAND ISLANDS - 2018-08-27 20:09:23 UTC

Villa Las EsTreIioé. Antarctica, 1 000 km SE of Ushuaia
Population: 80

.60 km

40 920 . 500
L 1 2 ..

3 felt reports on this map Updated on 28/08/2018 at 06:24 UTC
Y Epicentre location
orted as:

ROCTI  —— rE——

First earthquake that | feel in the Chilean
Antarctic, I had felt one in Chile, but not here

Felt strong in Chilean Antarctic Territory.
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A Global and Rapid Service
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2020: 380k felt reports

125k felt reports
50% of them collected within <10 min
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M4.3 Jan. 15 2018 TO + 000s
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M4.3 Jan. 15 2018 TO + 024s

9 LastQuake app Iaunces
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M4.3 Jan. 15 2018 TO + 030s

22 LastQuake apgp Iaunces
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M4.3 Jan. 15 2018 TO + 040s

77 LastQuake apgp Iaunces
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M4.3 Jan. 15 2018 TO + 050s

145 LastQuake app launches
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ye

UniEarthS Thematic School: Opening
Sciences




M4.3 Jan. 15 2018 TO + 060s

241 LastQuake apgp Iaunces
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Felt Area & Macroseismic BEFORE Seismic Info

App Launches within 60s Macroseismic map at 292s
241 LastQuake launches 544 felt reports
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First Seismic Location within 1 min!

EMSC |

CslLoc | . I
ol

Lastquake

Web -

(0) 100 200 300 400 500 600 700 800

Delay after origin time [s]
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Citizen-Based Earthquake Early Warning!

@ Earthquake Network Project

= High-density network
B A
Dete;;ionl

| R

Dt atne
diLme

Early waFnlng 20s!

Lima region, Peru — 10k smartphones M8.0 quake — May 26th - Peru
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il Loccmon accuracy and Impact Assessment

M.xlmm PGA=03g Maximum PGA = 03 9

A: Final Loc
B: Aloc 10km

# (A/B) 1.3k/326k  30k/1.1M  0,13/2.1M 1.7/3.2M

SEM
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@ﬁﬁ% UniEarthS ...c...c..c JZXR° S W) UGS 1777)




M7 2020 Samos-Izmir earthquake
T RSO e O |

T

A s o ' yr o
@“ UniEarthS Thematic School: Opening Sciences



- J\P The Doughnut Effect

2CSEM
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J\ﬂ Mé.4 Albania 2019 earthquake

Time evolution of epicentral intensity

Crowdsourced geo-located pictures

Corrected Intensity

0 10 20 30 40 50 60 70 80 90
time (min)
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Nepal 2015: Kathmandu not Flatten!

M 7.8 Nepal
2015-04-25 11:56:26 +0545 NPT

72°E 74°E 76°E 78°E 80°E 82°E 84°E 86°E 88°E 90°E 92°E 94°E 96°E 98°E

Okm 200 km 400 km 600 km

@® New visitors to the EMSC website I P wave
4 Regional audience (at least one visit in the last 12 months) S wave * Epicenter

Updated on 2015/04/30 11:59:05 UTC
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100+ Validated Geo-Located Pics
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Felt Reports & ShakeMaps

STDDEV of bootstrapped EMSC responses (1km)

1.4
—— EMSC computed STDDEV
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Felt Reports and Rupture Geometry

SOUTHWESTERN SIBERIA-RUSSIA (256522): 2012-02-26T06:17:19, M6.6, Z=101"
o5 . o ALBANIA (807751): 2019-11-26T02:54:11, M6.4, Z=10km
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Right Info at the Right Time at the Right Person!

Safety Tips: Timely Geo-targeted Information

TIMELY

Bobby Laurie w
@BobbylLaurie

PEOPLE: Listen to your flight attendants! ALMOST
EVERYONE in this photo from @ SouthwestAir #5WA1380
today is wearing their mask WRONG. Put down the phone,
stop with the selfies.. and LISTEN. *Cover your NOSE &
MOUTH. #crewlife #psa #listen #travel #news #wn1380
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Mc UniEarthS Thematic School: Opening Sciences 35



h—

ﬁf Safety Tips Guatemala 2019
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KP Safety Tips & Safety Checks

2CSEM
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Timeline of LastQuake Evolutions

July 2014 April 2015 May 2018 July 2018 Sept. 2018
App Launch Nepal EQ Mayotte sequence Lombok sequence Palu tsunami

> 0 4

EQ Safety Tips & Access to map of RT exchange Tsunami Safety Tips
Safety Checks felt reports on Twitter

SEM
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ﬂp Palu, Indonesia: Shaking is the Alert!
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ﬂI\ Tsunami Safety Tips
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J\ﬂ Mayotte: A Seqguence in a Poorly Monitored Area
e Many felt earthquakes that cannot be located

C Rumours, fake news andmﬁ-afy{heenes

Explain Why Information Is Missin! S

- -

(2gCSEM : _ : _
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J\ﬁ Earthquake Without Mag nor Loc!

-
» Lo 5] <
Felt reports recewed from eyewitnesses

MAYOTTE ON
Koungou
Location |
Depth ©
2 | Tsingon O o
Distance - < %)

Felt earthquake. No location and no magnitude yet.

. SEM . . . .
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J\ﬂ Anxiety & Public Needs for Direct Interactions

Alba
@EmMarratge

En réeponsa a @LastQuake

Thank you for the amazing work you do. It has been
somewhat comforting to turn to you as a reliable source
during this week of fear and panick. Also a lot of regards
to our seismologists here in Albania, whose work we often
fail to acknowledge and appreciate.

Lisa®
Y @lisjadad

L

Even when there isn't an earthquake it feels like there Is;
when we fiﬂalﬁly manage to calm down another one
strikes. We are living in a state of constant anxiety.
Praying that God will have mercy and this will be over
soon!! #AlbaniaEarthquake

5 soni

@kingoftvseries
En réponse i @LastQuake
thanks for all the coverage you are getting for us, we have
all downloaded your app and constantly check on it. It's

happening every 1-2 hours, we are north in Shkoder and
still feel each shaking. A nightmare

: inky boi
@inkyBail

En réponse & @LastQuake et @blooisbabie

Oh no i live in albania so like that is really bad beacuse
when the aftershocks happen it feels like another big
earthquakes is starting again and i have bad panick
attacks

UniEarthS Thematic School:

Opening Sciences 43



Albania: Panic following EQ Prediction

e

I V E RANORET: KEMI FRIKE PRANDAJ KEMI DALE NGA BANESAT TERMET

ARMI | RREME PER TERMET

@ EMSC & @LastQuake - 22 sept.

To our friends in #Albania, you are likely to have heard or to hear in the coming
days people claiming to have predicted yesterday's earthquake or future ones.

Do not listen to them: Earthquake prediction DOES NOT exist as today.
Stay safe

UniEarthS Thematic School: Opening Sciences
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EQ Prediction vs EQ Forecast vs EEW?

EMSC £
ElLastQuake

As systematically observed after a damaging earthquake,
we start to hear people making prediction.
EARTHQUAKE PREDICTION DOES NOT EXIST!

These people are just exploiting the understable anxiety
of the population.

MNMobody can predict earthquakes. Please RT

SEM : ) , :
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Haiti: C|t|zen Operated Network

FA

|

SC

October 6,2018 _73 720"

Madle St Nicolas  °
RE7DO

[0 BME, Nanometrics
i.i BME,Guralp o
O NRCan stations
2\ Raspberry Shake o o
B Operational

[ Not operational R e e,
— Active fault (S RES7E
- 19.0°

M 3 4 : January 12,2010
Mw 7.1
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LastQuake: A Win Win Participative Project

=«

\ / ™ /
Q@ Mg

EMSC continuously collects and
delivers earthquake information

eyewitnesses feel
ground shaking...

seismic networks
detect seismic waves

positive
feedback
loop

...and look for information

V\ earthquake notifications, /

situation maps, safety

SEM :
@ﬁ%c tips, safety checks
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Wﬂ Concluding remarks

Benefit observational seismology

e Contribute to risk reduction:
— Heightened situational awareness (crowdsourcing)
— Limiting inappropriate behaviours (timely geo-targeted tips)
— Enabled friend and family communication (safety checks)

e Improve dialogue between science and society

— From info broadcasting to info on demand
— Improved understanding of public expectations & understanding

e Studying the psychological cost of earthquakes & risk
perception
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ﬂp Thank you for your attention

SEM 24M LastQuake Launches
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