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From Internet to Mobile Internet
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Anytime, Anywhere & Precise Location!

Eyewitnesses as real-time shaking sensors!
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J\ﬂ Crowdsourced Detections (15-90s)

EMSC Website Traffic Monitoring:
« Since 2006
« Works at global scale
« IP location at city level
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Twitter EQ Detection (USGS): :

« Since 2014
« Where Twitter is popular ™
 Poor geographical Info ™
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LastQuake App EQ Detection:
* Since 2016
« Where LastQuake app is popular
« Accurate locations

New Visitors per Minute

w
o

0

Delay (sec)

SFEMSC  E5C 2021 + IS




Csloc: Global Service of Fast & Reliable Loc of Felt EQ

Combined analysis of

crowdsourced & seismic data
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Reliable & accurate loc in 1 min
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Felt Area Estimate for Rapid Identification of Small Quakes
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Felt reports Mé6.4 Petrinja Croatia earthquake

= 1 hd

16013 felf reporis on this map Updated on 25/02/2021 at 1707 UTC
* Epicentral location
Reported as: - Felt Largely felt
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Towards Felt Report integration in ShakeMaps .

Macroseismic Intensity Map USGS Macroseismic Intensity Map USGS
ShakeMap: 2 km W
16

ShakeMap: 2 km WSW of Petrinja, Croatia
Dec 29, 2020 11:19:54 UTC M6.4 N45 42 E16.26 Depth- 10.0km ID:us6000d3zh Dec 29, 2020 11:19:54 UTC M6 4 N45

Macroseismic Intensity Map USGS
ShakeMap: 2 km WSW of Petninja, Croatia ISW of Petrinja, Croatia
19:54 UTC M6.4 N45 42 E16.26 Depth: 10.0km ID-us6000d3zh 42 E16.26 Depth: 10.0km ID-us6000d3zh

SHAKING [Not felt] Weak | Light | Mederate | Strong [Very strong s Violent | Bxtreme Light | Moderate | Strong [Very strong. Severs Violent | Extreme Light | Moderate | Strong [Very strong. Severe Violent | Extreme
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DYFI only EMSC only Survey

Courtesy V. Quitoriano and D. Wald
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Boxer: From IDP to Earthquake Parameters

IDP' 106 MDP: 4
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FINDER: Finite Rupture from Felt Reports

ALBANIA (807751): 2019-11-26T02:54:11, M6.4, Z=10km
19° 207

Strike better constrained than rupture position
(i.e. bilateral vs unilateral rupture)

« Works better for strike slip events
« Depends on felt reports geographical coverage
« Available within 10 to 30 min of the EQ

« On-going tests in operational conditions
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Crowdsourcing for Damage Detection

Time evolution of epicentral intensity

The Doughnut Effect

Croatia
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Mé.4 Albania earthquake

Corrected Intensity

Time evolution of epicentral intensity
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Crowdsourced geo-located picture
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Remote field Survey (Univ. Newcastle)

Zagreb,
Lascina

Horrible experience, my s It was big one :
Terrible morning but luckily

and shocking - short one

flat is cracked.
Traumatized, still sleeping
at relatives. Do not know waking up! <N about 6-7
when will be able to relax v /4 < E seconds
and spend night at home. x

It was really
scary

Some of damage on
my building.... All
floors have cracks like

this... The feeling was awful,

everyone was so
scary. It was really
loud and everything
was shaking. There
are many damaged
buildings in Zagreb
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EQN: Global Earthquake Early Warning
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Scientific Value of Crowdsourced data

* Valuable for large section of operational seismology:

— EEW, rapid public information, rapid parameters determination (loc, mag,
rupture geometry), ground shaking distribution and damage assessment &
surveys

* Volume of data to grow exponentially (loT) making us of
Al inevitable

e Link seismology and humanities (human behaviour from
app usages, narrative & sentiment analysis from
comments...)
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