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Why Citizen Seismology 
&

How does LastQuake Work?
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And then a Revolution! 
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SF 1906: Iconic Picture!
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CrowdSourced Detections (15-90s)
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Internet as Digital Nervous System of our Planet!
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OK M5.6 2016

Virginia EQ located 
in 2min with 30 km 

accuracy 
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Earthquakes that Matter for the Public! 
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1M+ Users

8



E
ur

o
-M

ed
it

er
ra

n
ea

n
S

ei
sm

o
lo

g
ic

al
C

en
tr

e
Cumulative LastQuake App Activity! 
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Crowdsourced Detections for Eyewitnesses’ Engagement
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Findability and Visibility: Jan. 2022 Sunda strait M6.6
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• « #Earthquake » in local language

• Tweet geo-located at detection location

• 2M views (15k followers from Indonesia)

• 77% of the 4,873 Indonesian website 
visitors within 30 min from this Tweet!

• 2/3 of the 438 felt reports collected from 
websites



M2.9 Athens, Greece, Oct. 25th 2021 12:52 UTC

12 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 010s

13 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 018s

14 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 030s

15 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 040s

16 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 050s

17 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 060s

18 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 090s

19 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 120s

20 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 180s

21 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 240s

22 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 300s

23 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 400s

24 3ECEES 2022, Bucharest



M2.9 Athens, Greece T0 + 533s

25 3ECEES 2022, Bucharest
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M2.9 Athens. Felt Reports: 80% BEFORE Notification!
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2021: 37% of felt reports BEFORE preliminary loc (<5 min)
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An App is NOT enough! 
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Wales-England Region Feb. 17 2018
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M5.6 Albania, Sept. 21, 2019 14:04
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2 286 Felt reports 400 reports in 5 min (300 by the app)
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M4.4 Albania, 30 hours Later
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2 260 Felt reports 1 000 reports in 5 min (900 by the app)
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Not Only Earthquakes! 
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Sonic booms 

Media coverage

Explosion (e.g., Beyrouth) 

Meteor (Croatia)

Prediction…
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LastQuake: Risk and Crisis
Communication

32



E
ur

o
-M

ed
it

er
ra

n
ea

n
S

ei
sm

o
lo

g
ic

al
C

en
tr

e
Smartphones: Right Info at the Right Time at the Right Person!
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Safety Tips: Timely Geo-targeted Information

Safety checks: Inform your loved ones
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« What Should I do After an Earthquake? »  Do’s & Don’ts
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Tsunami: Warnings and Safety Tips
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Visual Communication
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@LastQuake Twitter bot: 300+K followers
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Not Only a Bot: Answering Questions in Real Time
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Misinformation: 2018 Mayotte: An Earthquake Sequence in a Poorly Instrumented Region
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Disinformation: Not New! 
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The 1887 quake in Menton?      No! 1873 EQ, Belluno, Venetia, Italy 
    (courtesy A. Laurenti)
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Earthquake Prediction: 2019 Albania, People Leaving Tirana!
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Debunking, Pre-bunking Misinformation
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The Role of Seismologists! 
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Main Media also Covering Misinformation (12/09/2023)
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CrowdSourced Data for 
Rapid Impact Assessment
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LastQuake: A Multi-component Information and Crowdsourcing System
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The Use of LastQuake in the Aftermath of the M7.8 2023 Turkish Earthquake
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At least 3 M subjected to Moderate/Heavy Damage
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Damage Level

Epicentral Distance (km)
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Ingestion in ShakeMaps, M6.4 Petrinja, Croatia
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Quitoriano and Wald, 2022
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Mixing Data and Models
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Field Survey

Rapid Determination of Rupture Geometry
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Images with Severe Damage
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3hr 30min

29min 200 km 

2hr 55min 

3hr
200 km 

2hr 53 min

3hr 45min

3hr 
175 km 
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Added Value for Impact Assessment: the M7.8 earthquake
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• 10 min: Prob.: 0,68+/-014

• F>> 3,000

• Intensity locally >> moderate-heavy

• 12 hr: Landslide

100<F<1,000

100<F<1,000

1,000<F<10,000
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Fatalty estimates: Felt Reports and Finite Fault Model
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Felt Reports only Felt Reports + Finite Fault T0 + 6 days
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Felt Reports to Distinguish High‐Impact from Low‐Impact Earthquakes

54

First 10 min of Felt Reports only Afghanistan M5.9 June 2022

1 150 dead: E10

Japan M7.3 March 2022, 4 dead

E11
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Goodbye Twitter (?), Hello Telegram and WhatsApp! 
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Messaging Apps

T0+12h



E
ur

o
-M

ed
it

er
ra

n
ea

n
S

ei
sm

o
lo

g
ic

al
C

en
tr

e

57

▪ Eyewitnesses hold the data and the tools exist to collect it (social media, 
websites, messaging apps…)

▪ Understand & satisfy their evolving needs and habits in return for this data

▪ No single tool can do it all: crowdsourcing, social media harvesting, AI, 
statistics… 

▪ Beyond impact: engage with eyewitnesses to improve awareness and 
preparedness

▪ LastQuake data included in ARISTOTLE’s impact assessments to the ERCC (ECPU)

Eyewitnesses hold the Key for Rapid Earthquake Impact Assessment
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▪ EMSC Team: 
▪ J.M. Cheny, L. Fallou, S. Issartel, M. Landès, J. Roch, F. Roussel, R. Steed, G. Ucciani

▪ External Collborators: 
▪ M. Böse & F. Massin (ETHZ), F. Cotton & L. Lilienkamp (GFZ), C. Pennington (BGS), V. 

Quitoriano & D Wald (USGS), M. Imran, F. Ofli & U. Qazi (QCRI)

▪ EMSC thanks its members, data contributors and users as well as its
sponsor (and welcomes new ones!): 

Thank you for your attention! 

bossu@emsc-csem.org
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