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Overview

" Collect data in real-time National Seismic
. [ Web site

* Origins, arrivals, moment tensors ™" Mobile App
* Felt reports (intensities, comments) MOb"eSzitit) 9 o

* Pictures Seismic Efew‘lfniss

data

= Give access through services
* Websites

. Social Media
* Web services y n ° SeismicPortal
LastQuake [/][%g‘][.g.]
" Inform citizens EMSC Mobile App

i Testimonies (Moment Tensors)
= s EPos e EEPOS
S = vl {

webservices

* LastQuake app & i

* Social media
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What is a felt report?

"= When an earthquake strikes, EMSC try to engage
eyewitnesses to report their feelings
* Comments
* Felt intensity through thumbnails

" Felt intensity data :
* Same pictures for all countries
* Intensity between 1 (not felt) and 12
* Geolocation (if user share his location)
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Macroseismology and felt reports

= Macroseismology analyzes visible effects of earthquake and assign a macroseismic
intensity
* Mercalli scale with 12 degrees
* Based on questionnaires
* Generally at national scale

= EMSC felt reports
* Only thumbnails but designed to match the Mercalli scale
* Just begin to be accepted by the community
* No language dependency
* Worldwide and fast to collect

" The aim is to collect quickly a lot of felt reports to study statistical properties and to
infer early impact estimation... from minutes to few hours after the quake!
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The collection system (earthquake association)

*= When do eyewitnesses post felt report?
* Without seismic information, called orphan reports
* Linked to traffic peaks
* Directly associated to an existing event

CSEM =
LastQuake =
o WESTERN AFGHANISTAN o
Significants Earthquakes See More
2024-03-19
EASTERN TURKEY WESTERN AFGHANISTAN 00:35:19 UTC
05:05:19 local time
) ) 0 29.7996 N | 65.3673 W
@ 9w a0 miriags Q2 hi39 minags ? kilometers of your location
0 ? kilometers ® ? kilometers 163 km WSW of Quetta, Pakistan
69 km WNW of Nushki, Pakistan
T 7.1 km deep
Global Map Explore The Map © 5 comments

Did you feel this earthquake?

Help others by sharing your experience and uploading
images

5 See more

I felt an earthquake

Kandahar, Afghanistan (205 km from epicenter)

T inat feal tha cniind

Home Earthquakes Lists Donate Home Earthquakes Lists Donate
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The collection system

< I FELT AN EARTHQUAKE !
" Different collection sources I S
y M O b i I e a p p I i Cati O n La Stq u a ke Please click on the picture that resembles how you expenenced the earthquake

android, iOS

* Mobile website
m.emsc.eu

* Desktop website
WWW.EMSC-CSEM.Org

* Telegram since juin 2023
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http://www.emsc-csem.org/

The collection system

= Different collection sources
* Mobile application Lastquake
android, iOS

* Mobile website
m.emsc.eu

* Desktop website
WWW.EMSC-CSEM.Org

* Telegram since juin 2023
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I felt an earthquake

Please click on the picture that resembles how you experienced the earthquake
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http://www.emsc-csem.org/

The collection system

Earthquakes LastQuake AboutUs Partner with

= Different collection sources o e,

Latest earthquakes Information What we do A o
e Sil i o- . ey Mission & vision
[l SRR A Seismic data channels Timeline Frfioias

¢ |VI O b I I e a p p I I Ca tl O n La Stq u a ke giﬁﬂzﬁri?;;neen Seismological Special reports Citizen seismology Support our work
Cenfre 2024-03-19 13:33:22 UTC
android, iOS

landes

Please click on the picture that resembles how you experienced the earthquake

* Mobile website
m.emsc.eu

* Desktop website
WWW.EMSC-CSEM.Org

* Telegram since juin 2023

(V)]
S
)
C
)
)
©
=
(@)
O
=
W
(V)
)
e
(O
)
e
(O
-
|-
)
+
O
(V)]
=
I
@)
-
D
LL]

A

9
Geo-iNQUIRE


http://www.emsc-csem.org/

The collection system

= Different collection sources
* Mobile application Lastquake
android, iOS

* Mobile website
m.emsc.eu

* Desktop website
WWW.EMSC-CSEM.Org

* Telegram since juin 2023
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M lastquake_dev %

seismic event occurring in the world,
do not hesitate to check on us:
<-App: https://www.emsc-csem.org

/service/application/

< ~Mobile website: https://m.emsc.eu

The EMSC Team.

You felt an earthquake? We need to
confirm your location.

Please share yo

~on the attachment icon, select
‘Location’ and click on "Send my current

location’

ur location by clicking

e @ r essage

| FELT ONE
3

NEW SET

LOCATION ® DISTANCEg'

) lastquake_dev =
y bot

- the intensity that you felt, by
electing the number of the
picture that best depicts your
experience: 903

e ©) Message 2 O

| FELT ONE NEW SET
3% LOCATION § DISTANCEg"



http://www.emsc-csem.org/

The collection system

" Parameters of a felt report

* Felt intensity
* and corrected intensity (comparison with USGS “Did you Feel It” system)

* Geolocation
* When users share their location

* Through postal address
* From |P

* |dentifier of the associated earthquake

* Collection time

@ Euro-Mediterranean Seismological Centre
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A few orders of magnitude

" How fast?
* Half of felt reports are collected within 8min
* However collection can take hours after the strike
* Association issues during seismic crisis
" In 2023, 460k felt reports for around 5k felt earthquakes
* 1% desktop, 30% mobile, 68% app

90% -

—— mag =<5
80% - |~ mag = 5

70% -

60% -

50% -
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30% -
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Geo-iN UIRE Reaction time (min)
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A few orders of magnitude

" Two recent examples
* M4.7 in Bosnia and Herzegovina (11k)
* M6.8 in Morocco (5k)

6k

Sk

4k

3k

2k

Number of questionnaires collected

Questionnaires collected vs time
M4.7 BOSNIA AND HERZEGOVINA - 2023-12-30 20:43:24 UTC

Smartphone App
== Niobile Website
-®= Desktop Website

Telegram Bot

30min

I I I
1h 1h30 2h

Elapsed time since earthquake occurence
Highcharis.com

Number of questionnaires collected

2600

2000

1500

1000

500

Questionnaires collected vs time
M6.8 MOROCCO - 2023-09-08 22:11:02 UTC

Reset zoom =

I I | I
2h 3h 4h 5h
Elapsed time since earthquake occurence

Smartphone App
== \obile Website
-®- Desktop Website

Telegram Bot

Highcharts.com
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Felt report integration into the system

Eyewitness post a felt report

Early processing
* Basic filtering to avoid inconsistent associations

* Early association rules
Database insertion
Consistency check for each event

* Intensity/distance/magnitude filtering
* Manual association of orphan felt reports

Internal publication of new/updated/deleted felt reports
* Trigger EMSC felt report products

13



Internal felt report processing

" Maps
" Trigger creation (orphan reports close in distance/time)
= Research (early impact assessment, finite rupture, ...)

Felt reports received for M6.3 earthquake
in TURKEY-SYRIA BORDER REGION o SEM .
on 2023-02-20 17:04:20 UTC I+ A M6.3 in TURKEY-SYRIA BORDER REGION
- EMSC 2023/02/20 17:04:29 UTC
Raw intensity data point
=@= Corrected Intensity Curve
91 Uncertainty
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Not felt q

10 20 30 50 100 200 300 500 1000

Epicentral Distance (km)

l Not felt Felt Largely felt _

Distance range Intensity #Reports Shaking Damage Population Main city

(] Leaflet | © OpenStreethiap, © CARTO ~
0km- 10km =8.0 1] =Severe =Moderate/heavy 146,462 Uzunbag

10 km- 11 km 8.0 3 Severe Moderate/heavy 35,546 Glmiisgoze

11 km- 14 km 7.0 13 Very strong Moderate 182,073 Antakya

14 km - 17 km 6.0 3 Strong Light 191,069 -

the European infrastructure

nological products in 17 km - 18 km 5.0 3 Moderate Very Light 76,752 Kuzeytepe
1 103 km - 184 km 40 3010 Light None 12,668,089 Adana
FAQ © 2023 - priva 184 km - 360 km 30 9405 Weak None 21,796,891 Beirut

360 km - 1246 km 2.0 1990 ‘Weak None 284,757,358 Istanbul
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@ Euro-Mediterranean Seismological Centre

How to access felt reports?

= Collaborations
= Seismic Portal

" Real-time messaging system (HVIB)
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Felt reports web service

https://www.seismicportal.eu/testimonies-ws/

= What kind of data ?

* Access to all Intensities collected and e o B
associated to seismic events e

(D) 9 P
= * Open access ... but limited parameters =g b
Y . . e
= (for now, no collection time) TR
g * No designed for real time ; iZiTiZ
@ : :
" How to use this service ? =}
= * Search and select events with fdsn-event el V. -
g parameters S ey ;g,t, ,;;3
O : . e wia A8 SBEG L
< * Possibility to download data == ™ M
é wrEsToHES | @ § ' [N » p
i
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Real-time exchange of felt reports

" Data exchange via HMB
* HMB is a messaging protocol developed by GFZ
* Possibility to exchange any kind of data (binary, text, ...)
* Already in use Internally to received seismic data from some contributors

= Depending of the usage, users publish or listen to messages
* For felt reports, EMSC publishes new felt report datasets
for TO + {10, 20, 30, 60 120} minutes
* Users listen to new data EMSC
and launche their processing USE
—~

HMB server

R
.ﬁ'
= Used with ETH to test early N E!} 5
. . K Listener
rupture model estimation ’ User listener triggers its custom processing

. d
constrained by felt reports for this new message

Publisher
EMSC publishes a new felt report dataset
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Conclusions

Felt reports are an important part of the EMSC’s strategy and we take care
to ensure the quality of this dataset.

Using web sites, Lastquake app and social media, we try to
develop/improve the commitment of eyewitnesses to reports their

feelings.

The access to these data is open via the Seismic Portal web service, and
will be improved within Geo-INQUIRE.

Our aim is now to develop real-time exchange with seismological
institutes for early products like early damage assessment or shakemaps.
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