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Scope and Purpose of Deliverable D3.3a
This deliverable is part of WP3 “Cultural factors and technologies” within CARISMAND project.
According to the Description of Action (DoA), the project objectives to which WP3 aims to
contribute are:
- To explore the possibilities and current practices of how cultural aspects can strengthen
the ability of citizens and communities to prepare for disaster situations, respond
efficiently and accelerate recovery processes, proposing recommendations for disaster
managers on how cultural values can be used for citizen empowerment
- To explore citizens’ uptake – or rejection - of different technologies in disaster
preparation, response and recovery, exploring how different technology acceptance
cultures can contribute to both successful disaster management and enhancement of
citizens’ coping strategies
In this overall framework, WP3 – "Cultural factors and technologies" aims to “understand the use
of technologies by citizens from disaster preparation to disaster recovery, how these technologies
are adopted or not by different groups in the population, the influence of cultural factors in this
context, and how professionals could make better use of these technologies in disaster
mitigation”, as explained in the DoA. In order to achieve this goal, WP3 will use “existing desk
studies, case studies and empirical studies to explore and evaluate how technologies can benefit
from these cultural differences resulting in hazard-specific services or applications that transcend
national geographical and cultural ‘borders’”.
As preliminary output of task 3.3, this deliverable is a report on the impact of the implementation
of best practices on the EMSC rapid earthquake information platform, LastQuake mobile
application. The implementation of two new features in LastQuake is considered as a test case
for CARISMAND project according to the DOA. To this end and if possible, their use and impact
on the number of users and the amount of crowd-sourced information, taken as a proxy for
citizens’ engagement, will be evaluated. The results will not only permit a grounded insight of
how technologies can contribute to disaster management that respects, and takes into
consideration cultural differences, but it will also provide business opportunities for SME’s to
develop or improve their respective technologies. As such, this deliverable is focusing on EMSC’s
empirical experience. Additional best practices will be presented and studied in D3.2. Moreover,
a complete report (D3.3b) on the implementation of these best practices will be submitted in
June 2018, with a retrospective analysis of their long-term impact.
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The deliverable has been prepared by the EMSC team. The terminology used in the deliverable is
consistent with the definitions made in other deliverables of the project and used in the toolkit.
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Executive Summary
After an earthquake, quickly accessing information is necessary for citizens. The EMSC (EuroMediterranean Seismological Centre) has thus developed a mobile application, LastQuake1, as
part of its earthquake rapid detection and information system. LastQuake provides users with
timely information about felt earthquakes around the world and allows eyewitnesses to share
their experience. As such it is useful for the scientific community (looking for situation awareness
and effects) but also for citizens and disaster managers.
After the 2015 Nepal earthquakes, EMSC led a survey to evaluate LastQuake users’ satisfaction
and ask for improvements. Two best practices to increase citizens’ resilience were identified
through the results: post-earthquakes safety tips and a safety check feature. Because LastQuake
is used in 191 countries, it was necessary to implement these best practices in a way that
transcended national geographical and cultural “borders”. In order to design these two new
features in a culturally neutral way, EMSC took into account cultural differences in technology
use and adoption identified in D3.1.
Consequently, post-earthquake safety tips were identified through a benchmark of commonly
agreed upon safety rules and presented in a visual way thanks to cartoons. The safety check
feature was designed after a study of pre-existing similar tools such as Facebook’s safety check
and Google’s Person Finder. The goal was to be complementary with these tools, as not all citizens
use social media and instead focus on text messaging of SMS as it has been found to be a very
resilient technology at a global scale (Canadian Red Cross 2012; Kaigo 2012; James 2014). Indeed
it uses less bandwidth than messaging apps for instance. As such, within minutes, when a
potentially damaging earthquake strike, LastQuake sends a safety notification to users located in
the area close to the epicentre where violent shaking is most likely to have been felt. This safety
notification offers users the opportunity to send a text message to their loved ones, informing
them of one’s safety. Users can also access this feature directly on the app.
A first analysis, four months after the implementation of these two best practices, reveals that
both of them are used, in all areas of the globe. Results showed that the safety tips are used both
as a preventive tool, for preparedness, and right after earthquakes. However, culture may impact
their use as significant differences between countries have been found. For instance, Italians
seem to use them proportionally less than Bengalis. This could be explained by a different risk
culture but needs to be further researched.
Safety checks have been triggered for 19 earthquakes during these four months. 141 Users took
advantage of this feature to send SMS to their relatives to reassure them. In the end, 220 people
1

https://play.google.com/store/apps/details?id=org.emsc_csem.lastquake&hl=en
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actually received this message. Even if some technical problems have been identified (some SMS
are not received by the recipients), the safety check has been used to a certain degree in all areas.
It has also been used beyond the safety notifications, as some people who didn’t receive it sent
a text anyway, sometimes even for earthquakes which did not trigger safety notifications. It has
been found that the proportion of people who send a safety check message to their relatives is
not correlated with the earthquake magnitude. It could, in fact, be linked to fear, risk culture or
technology culture. This will be further researched when more data will be available. Moreover,
the average number of contacted people also seems to be cultural as it is higher in the USA than
in Italy for instance. Nevertheless, this result is preliminary and needs to be confirmed by further
research.
In this empirical report, EMSC shares its experience in identifying and implementing best
practices to improve disaster risk reduction technological tools and support a disaster
management that is culturally aware.

This project has received funding from the European Union’s Horizon 2020 research
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1. Introduction
Earthquakes, one of the gravest natural hazards worldwide, threaten many countries. Since 2010,
more than 500,000 people have died in earthquakes and tidal waves or from their indirect
effects2, such as in Haiti (2010), Japan (2011), the Philippines (2013), China (2014) or more
recently Central Italy (2016).
EMSC (the Euro-Mediterranean Seismological Centre) has developed innovative and efficient
tools to detect felt earthquakes and meet witnesses’ immediate information needs. The system
is based on crowdsourcing and flash-sourcing3 and uses the eyewitnesses’ technological
behaviour as real-time sensors. It relies on social media (especially Twitter), websites (standard
and mobile) and a mobile application, LastQuake. The app is now used in 191 countries (Figure 1.1)
by about 200 000 people4. The LastQuake users’ community is composed of eyewitnesses,
citizens with relatives living in seismic areas, as well as by scientists and some emergency
managers.

2

http://foundation.thalesgroup.com/lastquake-2/?lang=en

3

Crowdsourcing is considered here as the practice of obtaining information or input from a large number of people

and flash-sourcing is a combination of ‘flash crowd’ and ‘crowd-sourcing’, which reflects the rapid collection of data
from the public (Bossu et al. 2011)
4

The number of app users is in constant evolution due to downloads and uninstallations. However it is quite stable
with around 200 000 users.
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Figure 1.1 LastQuake is used in 191 countries including all countries with seismic hazard

LastQuake has proven to not only be useful for post-disaster informational and emotional support
but also for disaster management and disaster risk reduction (Bossu 2016). As such, LastQuake is
a good example of how technology can contribute to crisis response, but also to other phases of
disaster management, as demonstrated in CARISMAND D3.1.
D3.1, as well as D8.1, D7.1 and D5.1, have shown the importance of taking cultural aspects into
account when designing technological tools. This enables and encourages citizens to efficiently
use technological tools in a crisis situation. The diversity of the cultural patterns to consider has
demonstrated that these tools should be designed in the most culturally universal way possible,
taking into account language, technology culture and risk culture for instance.
This deliverable describes how EMSC implemented two new features in LastQuake, taking into
account that its users have different needs and different cultures (both national and
professional). Indeed, after the 2015 Nepal earthquake, two best practices were identified by
users as good improvements for LastQuake. EMSC was asked to provide safety tips and a safety
check system. The design and implementation of these two new features have been done with
respect to cultural differences (especially languages and communication in general but also risk
and technology culture) and is meant to be universal.
After a brief overview of LastQuake purposes and functionalities (Section 2), EMSC, through
concrete examples, will share its thoughts and experience of how to identify (Section 2) and
design (Section 3) culturally aware tools both for citizens and disaster management. Finally, a first
evaluation of the use and impact of the safety tips and the safety check will be presented (Section
4). These empirical results provide a concrete case study for disaster managers but also for SME’s
in the sector to develop culturally aware disaster management tools related to other hazards.
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2. Presentation of LastQuake, EMSC’s Mobile
Application

1.1.

What is EMSC

1.1.1.

EMSC Goals and Early Earthquake Detection System

The European-Mediterranean Seismological Centre (EMSC) is a non-profit scientific organization
created in 1975, which federates 84 seismological institutes from 55 different countries. It offers
rapid earthquake information to the public and international organizations. The EMSC is also
concerned with the use of Internet and mobile technology for rapid collection of felt earthquake
information from eyewitnesses. The EMSC seeks to reach eyewitnesses and encourages them to
fill in earthquake questionnaires and send in relevant photos. These are added to publicly shared
data about each event and help to assess earthquakes’ impacts.
The EMSC has developed an innovative and unique engagement strategy based on meeting
earthquake witnesses’ immediate information needs after a felt earthquake, which has proved
to be efficient to detect earthquakes (Bossu & Earle 2012; Bossu, Steed, et al. 2015). EMSC
information system, which involves websites, social media and the smartphone app LastQuake,
functions along with a positive feedback loop. EMSC offers rapid information to engage with
earthquake eyewitnesses, who are then invited to share their testimonies; testimonies are
automatically processed and the resulting map of earthquake effects is automatically published,
which in turn attracts more eyewitnesses and improves testimony collection. It is important to
insist on the fact that EMSC focuses on felt earthquakes, as it is assumed that these are the ones
that matter most for the public (Bossu et al. 2014).
In practice, EMSC’s engagement strategy is based on 3 main principles: it focuses on felt and
damaging earthquakes, the only earthquakes which matter to the public (Bossu, Laurin, et al.
2015); it provides very rapid information, typically within few tens of seconds of earthquake
occurrence to meet eyewitnesses’ information needs; and finally, in order to be readily
identifiable by new comers, beyond the websites and smartphone app, a presence is maintained
on the main social networks Facebook and Twitter. As soon as an eyewitness gets information
from one of the information tools he is invited to share his testimony and observations. This is
described in more detail in the following paragraphs.

This project has received funding from the European Union’s Horizon 2020 research
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1.1.2.

How EMSC Detects Earthquakes Thanks to Flash-Sourcing

As soon as people experience shaking from earthquakes, they begin a rapid search for
information in order to establish what is happening/has happened, and many turn to the Internet
(Bossu & Earle 2012; Tierney 2009). Flash-sourcing or real-time monitoring of website traffic can
be used to provide rapid information on the local effects of earthquakes due to this natural
convergence of eyewitness looking for earthquake information on the EMSC website, mobile site,
and/or app, LastQuake. Citizens can be considered as real time sensors. People often start arriving
on the EMSC website less than 20 seconds after shaking.
Not only do eyewitnesses search for information, but they also provide information quickly and
in mass. They turn to social media, generating, in a very similar way, a surge in published tweets
related to shaking experiences (Earle et al. 2010; Earle et al. 2011). EMSC uses Twitter earthquake
Detection (TED), an approach that applies place, time, and key word filtering to detect felt
earthquakes through the surge in published tweets (Earle et al. 2010; Earle et al. 2011). Using
TED, EMSC found a magnitude 5.1 earthquake that struck Japan on the 16th May 2016 in just 32
seconds. EMSC uses both flash-sourcing and TED to provide rapid felt earthquake information as
these methods prove to be complementary with only 10% of felt earthquakes being detected by
both (Bossu, Laurin, et al. 2015). These detections allow for EMSC to state simply that shaking has
been reported in a given region and do not include any information about the earthquake itself,
such as magnitude for example.
Once arrived on the websites or the LastQuake app, EMSC asks witnesses to be information
providers themselves by providing testimonies, comments, and geo-located pictures. EMSC then
uses this crowdsourced information to further inform the public on where the earthquake was
felt and the felt intensity of shaking. In the first 30 minutes after an earthquake strikes, for
example, EMSC collected 2,400 testimonies for an earthquake in Arizona, 700 testimonies for an
earthquake in England, and 160 for an earthquake in Malaysia (Bossu et al. 2016).

1.1.3.
EMSC Technology is Adopted and Used in All Areas across
the Globe
EMSC has found that the rapidity in which people look for information is not dependent on
location and has successfully detected earthquakes all over the globe. Indeed, the EMSC website
gets 1.5 to 2 million visits per month from 241 countries5. The following map (Figure 2.1)
demonstrates that whenever an earthquake occurs in a populated area, EMSC can collect

5

This is calculated in 2016 through the ISO 3166-1 alpha-2 norm, which take into account 250 countries.
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testimonies. This holds true even for areas which are not traditionally considered to have good
internet access. For example, for the December 27, 2016, M5.6 Romanian earthquake, EMSC
collected over 1 000 testimonies from eyewitnesses in 10 minutes. It also works in regions where
earthquakes are rare and the pre-existing visibility of the EMSC is inexistent.

Figure 2.1 : EMSC Global Coverage Map. Each dot represents one of the 90 000 testimonies collected by EMSC after
an earthquake in 2016. Colours correspond to the felt intensity.

1.2.

EMSC’s mobile application LastQuake

1.2.1.

Mobile Phones and Applications are Keys during a Disaster

D3.1 showed that mobile phones and especially smartphones had become key during a disaster.
Because they are easily portable, used daily and enable both communication and information
seeking, they are perceived as useful when a disaster strikes. They meet a wide range of the
citizens’ needs6. Indeed, mobile applications have proven to be useful during disasters for citizens
(Bachmann et al. 2015), disaster managers (Fajardo & Oppus 2010) and volunteers (Degrossi et
al. 2014). As a consequence, a wide range of emergency preparedness and disaster response
smartphone apps now exist, but not all of them are significantly used (Bachmann et al. 2015). In
this context of choice overload, trust as well as perceived usefulness and efficiency are key (van
Velsen et al. 2013). Among other earthquake applications, LastQuake has distinguished itself
thanks to its focus on felt earthquakes only and to the timely information provided. Indeed,
6

https://www.fastcompany.com/3062786/how-disaster-apps-work-and-dont
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thanks to the earthquake detection methods presented above, can give information within a
dozen of seconds. Moreover, for EMSC, the mobile application is key to detect earthquakes even
more efficiently (Bossu 2016) as it allows for a precise geo-localisation of the users.

1.2.2.

LastQuake Features

LastQuake is a mobile app launched by the EMSC in July 2014. It is free and available on the App
Store7 and Google Play8. It allows users to receive rapid and reliable information when an
earthquake hits. This app has been designed by seismologists for the general public, earthquake
witnesses and the scientific community. In order to reach a broad, international audience, EMSC
has focused on having information available in multiple languages as well as using visual
communication to avoid language barriers (D3.1). Knowing and speaking the language of a group
at risk will not only help to convey the correct content of message but it can also reinforce
acceptance. LastQuake is now available in 11 languages: French, English, Spanish, Italian,
Portuguese, Russian, Bulgarian, Hungarian, Greek, Romanian, and Turkish.
Using the results of the EMSC seismic rapid detection tools (presented in Section 1.1), LastQuake
presents primarily these significant earthquakes, as can be seen in Figure 2.2.

Figure 2.2 Screenshot of LastQuake main screen

The significant earthquakes are listed with their magnitude and date. The colour of each event
corresponds to the felt intensity of the earthquake. The colour scheme is described in more
7

https://itunes.apple.com/us/app/lastquake/id890799748?mt=8

8

https://play.google.com/store/apps/details?id=org.emsc_csem.lastquake&hl=en
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details on the app itself for users who are interested. When clicking on a specific event, the user
will be provided with more seismological details as seen in Figure 2.3. Users can also access
comments, pictures about the earthquakes and maps showing the epicentre and the location of
the eyewitnesses.

Figure 2.3 Screenshots of LastQuake features

Users who just felt an earthquake could share their experience by choosing the picture that
corresponds best to the intensity of the quake they felt (Figure 2.3 on the right). The 12 thumbnailsized images9 were conceptualized by a professional cartoonist. They aim to be culturally neutral
and depict each level of the EMS-98 macro-seismic scale (Grunthal et al. 1998), a scale which
denotes how strongly an earthquake affects a specific place. After that, eyewitnesses can leave a
comment to describe more in depth what they felt and add a picture or video to give an idea of
potential damages. It has been found that some of the users also use the comment section to
share their emotions. The comments and attached files can be shared on Facebook or Twitter
and will be available to all users.

9

See Annex 1

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 653748.

16/69

1.2.3.

LastQuake Users

According to data collected in January 2017, LastQuake is used in 191 countries around the world,
even in regions with low seismic risk. While the EMSC information tools can use geolocation and
IP addresses to locate users, EMSC does not have any information regarding, for example, the
gender, age, etc. of their users.
Nevertheless, thanks to two different surveys10, EMSC was able to identify three types of users:
(1) scientists and people interested in earthquakes, (2) eyewitnesses and people living or traveling
in seismic regions, and (3) people whose relatives live in seismic regions.
Eyewitnesses are the most reactive LastQuake users and are at the core of the system. They
generally adopt the app because of familiarity and trust. While people who use EMSC information
service for the first time tend to find it via the web, people quickly adopt the app, regardless of
location. A series of 15 earthquakes felt in the city of Skopje (FYRO Macedonia) illustrates this
well. The proportion of eyewitnesses using the LastQuake app jumps from 40% for the first shock
on 11 September to 70% or more for earthquakes occurring from 12 September onwards,
illustrating the rapid adoption of the app by the local population (see Figure 2.4). On 4 October,
572 testimonies (i.e. 2/3 of the total) were collected within 10 minutes of the M3.1 earthquake.
Installations of LastQuake app in the area started within a dozen minutes of the first earthquake
and rapidly reached 3 000 in the first 36 hours and about 14 000 during the studied period (11
September to 6 October 2016).

10

A survey after 2015 Nepal earthquake and a survey to test the understanding of safety tips, both are presented
below.
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Figure 2.4 Evolution of testimony collection through the classical website (blue), mobile website (green) and
smartphone app (red) during the sequence of 15 felt earthquakes which shook the city of Skopje (FYRO Macedonia)
from Sept. 11th to Oct. 6th, 201611

1.2.4.

LastQuake and the Cultural Neutrality

Due to a high diversity in its user’s nationality, culture and interest, LastQuake must be developed
with cultural neutrality so that it can be adopted and used in all areas. For instance, cartoons,
instead of textual contents, are used to determine the intensity of the earthquake, overcoming
potential language barriers (Figure 2.5). They were developed to be understood all over the world,
and have proven to be effectively used (Bossu et al. 2014; Bossu et al. 2016).

11

For each earthquake, the total number of collected testimonies is indicated in the respective column. Magnitude,
day and time are indicated below. A question mark indicates an earthquake which was reported on Sept 12 at 22:00
UTC by 143 eyewitnesses but not reported by the national seismological institute, probably because it was too low
in magnitude to be located. The number of collected testimonies is not directly linked to the magnitude of the
earthquake. It also depends notably on the relative location to the populated areas as well as the time of the day.
The proportion of testimonies collected through our classical website and its online questionnaire is on average
below 10% which also indicates that on average 90% of the reporting eyewitnesses use a mobile device

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 653748.

18/69

Figure 2.5 Cartoons developed and used by EMSC to have the eyewitnesses describe the intensity of an earthquake

However, designing culturally neutral functionalities in the app does not prevent different
cultural uses of LastQuake as demonstrated in D3.1. Indeed culture has been found to impact the
conversion rate12 and the comments left by the users for instance. Testimonies conversion rate
are found to be higher in regions where earthquakes are rare, compared to highly seismic regions.

12

Number of comments left out of number of eyewitness who use EMSC tools (LastQuake application, website and
mobile website).
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The importance of local histories for the use of LastQuake was also demonstrated. Moreover,
religious culture was found to impact the content of the testimonies13.
On the whole, LastQuake is a useful tool for citizens and scientists but also for disaster managers.
The different types of users corresponds not only with different types of needs during a disaster
(informational and emotional needs, scientific data, damage identification, etc.) but also different
culture (professional or national for instance). To meet its users’ needs, LastQuake must then
keep a high level of cultural neutrality.

13

For more on that topic, you can refer tp D3.1

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 653748.

20/69

2. Best Identified Practices

2.1.

How the Best Practices Were Identified

Given the diversity of culture among LastQuake users, it remains of high importance for EMSC to
collect the point of view of the users by directly asking them.
During the devastating earthquake on 25 April 2015 in Nepal, more than 7,000 eyewitness
testimonies and 100 geotagged photos were collected thanks to EMSC tools, including LastQuake.
Following that crisis, EMSC, as part of a post-event learning process, was interested in getting the
users’ feedback and evaluating their satisfaction. Thus, EMSC launched an online survey among
LastQuake users living in Nepal, India and Bangladesh. For convenience reasons (cost and
analysis), the questionnaire was written in English and disseminated through EMSC’s Twitter and
Facebook accounts, but also through a notification on LastQuake. Data was collected between 8th
and 15th of June 2015, less than two months after the main earthquake.
667 users responded to the survey. No data was collected on their socio-demographic profile.
However, they were most probably educated people as they were able to answer a questionnaire
in English whereas it is not necessarily their mother language. Thus, the sample of the
respondents is not entirely representative of all the LastQuake users in this area.
Results showed that 78% of the respondents had downloaded the app because of the main
earthquake in Nepal. They discovered the app mainly thanks to online tools such as app stores
(29%), Google search (20%) or EMSC website (18%). However, word of mouth is also a consistent
vector since 24% of the respondents discovered the app thanks to friends.
Overall the declared satisfaction rate was high among the respondents. 80% of the respondents
asserted that they were satisfied with LastQuake.

This project has received funding from the European Union’s Horizon 2020 research
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Are you satisfied with the app?
1% 2%

Yes totally

27%

16%

Yes mostly
No not totally
No not at all

53%

I don’t know

Source EMSC - Nepal Earthquake survey - 667 respondents

Figure 2.1 Satisfaction rate among LastQuake users

The satisfaction was found to be linked to the rapidity and reliability of the information provided
by EMSC for felt earthquakes. Users also appreciate the comments section.
Due to the high approval rating of these features, and of the app in general, EMSC sought out
new ways in which to improve the app instead of focusing on improving already existing features.

2.2. Identified Best Practices:
Safety Tips and Safety Check

Post-earthquake

Despite the high satisfaction level, some improvements were both approved and suggested by
the users.
Among the improvements suggested by the EMSC in the questionnaire, the users were mostly in
favour of instructions on safety during the earthquakes (44%) and some “risk prevention”
features (42%) (Figure 2.2).

This project has received funding from the European Union’s Horizon 2020 research
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Which of the following improvements would
you like to see ?
50%
40%

30%

44%

42%
30%
21%

20%

18%

10%
0%
Instruction on
Risk
List of all the App translated
safety while prevention world's recent
in your
an earthquake
earthquakes
langage
occurs
by default

Other

Source: EMSC - Nepal earthquake survey - 667 respondents
Figure 2.2 Interest of LastQuake users related to improvements for the app

Due to the fact that LastQuake was already available in English and the questionnaire was also in
English, the language didn’t appear to be an issue for the respondents. EMSC is currently working
in cooperation with volunteers to add more languages.
In an open question about improvement, the respondents expressed the need for faster
detection of earthquakes, but also for a way to reassure their relatives after an earthquake. For
instance, one of the respondents asked for: “Provision of marking "I'm safe" for more than M6
quake like in Facebook”. This demand is indeed linked to the Safety check launched by Facebook
for the first time after the April 2015 Nepal earthquake. This tool, now frequently used for a crisis
like during Paris attacks in November 2015, enables Facebook users to mark themselves as “safe”
after a disaster. Facebook safety check is more in depth described in section 3.2. Moreover, as
one of the best practices, it will be analysed in D3.2.
Following this survey, EMSC identified post-earthquake safety instructions and a safety check
feature as the two main best practices to implement in a new version of LastQuake. Even if they
were identified as priorities, this does not exclude the development of other features in future
LastQuake version. However, in this deliverable we will focus on the safety check and safety tips.
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3. How EMSC Implemented Best Practices into
LastQuake

3.1.

What to do after an earthquake: safety tips

3.1.1.

Identification and Design of Safety Tips

After the Nepal earthquake in 2015, the EMSC survey showed that the most common request
from users was to be provided with “Dos and don’ts” (44%), so that they would know how to act
after an earthquake. It is important to emphasize that this advice does not cover the duration of
the shaking itself. Indeed, LastQuake is mostly used right after an earthquake.
As such, EMSC identified the main messages of the behavior to adopt and avoid after a violent
shaking no matter the country of residence. Developing the safety tips required finding universal
ones, which would be accurate in all areas of the world. They also had to be simple enough to be
understood with a cartoon. After a brief analysis of common guidelines, five general tips were
selected: exiting buildings, staying far from buildings, calling emergency services only for serious
injuries, using text messages rather than phone calls to contact relatives, and staying informed.
The option to include general advice for emergency and post-emergency phases (such as first aid
tips or removing rubble) was excluded. Indeed EMSC as such is not legitimate in such topics, and
using existing material from a credible source (e.g. Red Cross) rather that developing one was
identified as a better solution14.
Once the messages were identified, EMSC worked with a graphic designer to communicate them
through cartoons. In case of disaster, language-independent communication helps to improve
the understanding of key messages and reduce the ambiguity of messages (especially those linked
to semantic interpretation) (Fitrianie & Rothkrantz 2007). Moreover, it has been found that not
all languages use the same space frame. For instance words like “up” “across” or “between” don’t
always have equivalents in Himalayan languages. It also been found that an Australian Aboriginal
language does not use any egocentric coordinates (such as on the left), but only cardinal
directions (“to the East” for instance) (Deutscher 2010). Because language and geo-spatial
perception are strongly linked, this makes safety instructions difficult to translate (Margetta &
Fitzgerald 2016). Moreover, with between 100 and 115 distinct languages spoken within Nepal's
14

Partnerships still need to be developed.
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borders alone, it would be impossible for EMSC to translate a document into so many languages.
Using visual communication is thus a good alternative to textual communication. Cartoons have
been found to be an efficient way to communicate in the aftermath of a disaster (Chae et al.
2014) and to be understood in a quite universal way.
The average screen size of mobile device was a constraint in the safety tips designed. Indeed it
required drawing cartoons with few details so that they could appear clearly on small mobile
screens.
On each cartoon, a combination of red and green colours as well as ticks has been used. Indeed,
ticks and checkmarks have been found to be highly cultural and linked to the education system15.
They are not understood the same way everywhere around the globe. This is also the case with
green and red colours which are not universally understood as do/don’t colours. For these
cartoons, red and ticks were chosen to signify “don’t” and green and checkmarks “do”. The red
sign was chosen to represent the “don’ts” accordingly with ISO standards 16. The assertion was
that combining both the marks and the colors will help the user to understand which picture is
what should be done, and which one represents the behaviors to avoid.
The first version of the cartoons was tested thanks to an online survey.

3.1.2.

Evaluation of the Understanding of the Safety Tips

In order to evaluate the understanding of the visual safety tips, EMSC launched an online survey.
This was also an opportunity to check whether some differences in the images’ interpretation
could be linked to culture. The questionnaire (Annex 3) was in English. It was spread through
EMSC’s social networks (Facebook and Twitter) as well as e-mails sent to 5000 active users17.
Some CARISMAND partners also had the questionnaire’s link on their websites and/or social
media. Overall, between the 5th of September and the 2nd of November 2016, 776 answers were
collected. Respondents come from 79 different countries (11% from Italy and another 11% from
the United-States of America). 75% of them use LastQuake. Due to the sample size and
dissemination method, the sample is not representative of the world population. 63% of the
respondents are men, and 76% are highly educated (University, college or higher). 93% of
respondents have already experienced an earthquake and 66% feel exposed or strongly exposed
to seismic risk.
For each couple of images presented below (Figure 3.1), respondents were asked to choose among
a list of sentences which one corresponded to their first understanding of the picture.
15

https://separatedbyacommonlanguage.blogspot.fr/2007/03/ticks-and-checkmarks.html

16

http://www.iso.org/iso/graphical-symbols_booklet.pdf

17

Users who have posted a comment within the last 5 months.
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Figure 3.1 First version of LastQuake 5 safety tips

Overall the safety tips were highly understood by respondents, between 97% and 85%.
Understanding rates are presented below (Figure 3.2):

Tips Number

Understanding rate

Tip #1

96%

Tip #2

92%

Tip #3

85%

Tip #4

90%

Tip #5

97%
Figure 3.2 Results of the understanding survey led by EMSC
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Two elements can partly explain why understanding rates are so high. First of all the respondents
have, in their majority, already experienced an earthquake. We can then suppose that they are,
to a certain extent, aware of this advice. Moreover, in order to facilitate the data analysis EMSC
chose to propose some meanings, which may help respondents and guide their understanding.
The safety tips were found to be understood universally among the respondents, even if 79
nationalities as diverse as Afghans, Austrians or American were represented. Due to these high
rates, no significant difference was found depending on nationality, gender, age, education level,
or felt exposure to earthquakes.
Thanks to the misinterpretations (for instance for Safety tip #3, 12% of the respondents
understood “I should call emergency services for any injury” instead of “I should call emergency
services only in cases of serious injury”) but also thanks to the comments left in the open
questions, EMSC and the cartoonist were able to improve the images. Moreover some members
of the community helped through a Twitter conversation and gave their opinion and drafts
pictures for improvement (Figure 3.3).

Figure 3.3 Example of a drawing sent by a member of the community through Twitter – the details like the outside
view couldn’t be added because of the small screen size.
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Main changes to facilitate the comprehension included:
- Display the “do” picture before the “don’t”
- Make clearer that it is post-earthquake safety tips
- Safety tip #1: People should not run out of the house, and in their houses they should be
represented seated
- Safety tip #2: Make the flower boxes look more like flower boxes
- Safety tip #3: Strengthening the injury
- Safety tip #4: Emphasize the fact that wire will be overload with phone calls.
- Safety tip #5 : Write “news” above the radio to emphasize that the tip is “keep informed”
and not “listen to the radio”

3.1.3.

The Final Version

The final version of safety tips (Figure 3.4) is introduced by a title “After a quake – Safety tips”
translated in the 11 languages. This aims to make clear that the advice does not cover the period
during an earthquake.
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Figure 3.4 EMSC post-earthquake safety tips - Final version

The five safety tips are displayed one by one, with the associated do and don’t on the screen,
(Figure 3.5) and the user can swap the screen to see another safety tip.
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Figure 3.5 Screenshot of Safety tips as displayed in LastQuake

For preparedness purposes and in order to gain visibility, the safety tips are permanently available
for consultation through the LastQuake main menu. Additionally, when a significant earthquake
strikes, users in the area are advised to look at the safety tips in the safety notification that is sent
to them to inform them about the quake.
Thanks to these safety tips, LastQuake reminds users of the most important safety guidelines to
be followed, in order to minimize additional damage and risky behaviours Moreover, these safety
tips will be used on EMSC’s social media account to circulate more widely the good behaviors to
enact after an earthquake.

3.2.

The Safety Check
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3.2.1.

Quick Overview of Other Safety Check Systems

Social media has changed the way disasters are managed and responded to (CARISMAND D3.1).
One of the best illustration is how Facebook changed crisis response (Wired 2016). When a
disaster strikes, a common need is to contact relatives in order to check on their safety. Facebook
enabled its users to do so via the Safety Check. Launched for the first time after 2015 Nepal
earthquake, this tool enabled users in the disaster area to mark themselves as “safe”. The
information was then accessible to all their contacts. According to Facebook, more than 7 million
people in the affected area were marked safe, which generated notifications to over 150 million
friends on the platform. Google Person Finder was also launched for similar purposes and
provides a registry and message board for survivors, and families. One can either give details
about the lost person or give information about found people. For instance, it was highly used
after the Great East Japan earthquake and tsunami (Takeuchi et al. 2012) and Boston marathon
bombing (Fine Maron 2013).
Since Nepal earthquake, Facebook has launched the safety check for other disasters such as Paris
attacks in November 2015 or Brussels attacks a few months later. Facebook Safety Check and
Google Person Finder will be discussed in depth in D3.2.

3.2.2.

How EMSC’s Safety Check Works

When developing its own safety check to be implemented in LastQuake, EMSC had to face some
challenges and questions, which shaped the design of the tool.
First of all, earthquakes are a specific type of disasters in the sense that many replicas can
potentially occur. Marking oneself safe can quickly be outdated by another earthquake a few
minutes later. In order to overcome this difficulty, EMSC decided that for each safety check
message, the magnitude and location are necessary to identify the earthquake.
Secondly, it must be clear that the safety check does not give any information about victims, but
only about the people who are able (physically and technically) to say that they are safe, and,
furthermore, decide to do so. The absence of message can mean that the eyewitness was badly
injured (or worst), that his mobile phone or network doesn’t work anymore, that he is too busy
to send a message, or even that he does not think it is important to send one. Because LastQuake
is used all over the world, it is impossible for EMSC to take the responsibility to send emergency
services to unsafe people. It would be too complex to know who people should contact, and who
they want to contact during an emergency, as this is highly cultural (see CARISMAND D3.1). Thus,
for ethical issues, there is no option to mark yourself injured and/or to ask for help.
Thirdly, in the case of a destructive earthquake, it is most certain that Facebook will launch its
safety check (which is now automatic, this will be discussed in D3.2). EMSC does not want to
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compete with this tool. However, even if Facebook is massively used around the world, it is still
cultural, and in some areas other social networks are preferred (see CARISMAND D3.1). Due to
this and the fact that not everyone is on social media, EMSC decided to use a different tool for
this safety check: text messaging. This enables users to reach people regardless of their use of
social media and of their connection to the internet. Moreover, SMS has been found to be an
efficient and resilient way to communicate after a disaster (Canadian Red Cross 2012; Kaigo 2012;
James 2014). Sending an SMS is indeed a good way to reassure friends and family without using
up too much bandwidth, a precious resource in time of emergency.
For all earthquakes of magnitude 4.5 and above, EMSC determines the area the expected peak
ground acceleration (PGA) was high enough to frighten the inhabitants, i.e. where the shake was
the most violent. We only consider the LastQuake users whose geolocation falls within this area
and send them the safety check notification. This safety notification is to be distinguished from
the regular LastQuake notification that alerts users in a wider area about the earthquake. For
instance, after the M5.7 in Central Italy (18/01/2017), 51237 users received the regular LastQuake
notification about the earthquake and only 19 users received the safety notification which
enabled them to send the safety check SMS and to consult directly the safety tips. Indeed only
users who potentially felt a violent quake are targeted for the safety notification. The others still
have the opportunity to use the safety check feature directly via the app.
When opening the app for the first time after the earthquake, they are offered the opportunity
to tell their relatives that they are safe or to visit the safety tips page (Figure 3.6).
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Figure 3.6 Screenshot from the safety notification sent after a potentially damaging earthquake to users who have
potentially felt a violent quake

It was also important for EMSC to let the user decide whether he wanted to send a message or
not, and to do it when the time was convenient. Thus, a cross allows the user to close the
notification and not to send a message. Moreover, once closed they can still send a safety check
through the earthquake page on the app.
A pre-written text message (Figure 3.7), including the magnitude and location of the earthquake is
proposed to the users. It is automatically written in the language selected (among 11) by the user.
It was written in order to be culturally neutral but can be modified freely by the users, to be
translated or give more details for instance. As suggested by one of the LastQuake user,
geolocalisation can also be attached, but is optional.
As the message will be sent by SMS, EMSC warns the users that it can cost them money depending
on their country and mobile operator. The text message can be sent to a selection of contacts
among the users’ list of contacts. They can be pre-selected by the user before the earthquake and
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modified at any time. Once the message is sent, the users are advised to look at the safety tips,
in order to improve disaster response and resiliency.

Figure 3.7 Screenshot of safety check message

If another earthquake strikes the same area within a week, another safety check is launched, but
only if the magnitude is larger than the first one. This is a mean to address the specificity of
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earthquakes mentioned at the beginning of this section: replicas are not predictable but are likely
to occur and can be damaging.
Both safety tips and safety check features were then developed and designed with taking culture
and culture neutrality into account. This is of prior importance for EMSC as LastQuake is used by
a wide range of people in 191 countries in the world18. In order to evaluate these new tools, a
monitoring system was implemented to understand the users’ adoption of these technological
tools. Findings are presented in the next section.

18

Data from January 2017
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4. Evaluation of the Implementation of Best
Practices
The new version of LastQuake including the safety tips and the safety check was released on the
14th of September 2016. Four months later, EMSC now has a first idea of how these new best
practices are used by LastQuake users.

4.1.

Use of Safety Tips

Safety tips monitoring is realized thanks to Google analytics tool. This enables EMSC to know how
many people visited the safety tips page during a period of 30 days. Data presented in this section
was collected between 26th of December 2016 and 25th of January 2017.
During these 30 days, the safety tips page has been visited 2 853 times among 452 528
connections to the app, meaning that 0.6% of the connections included the safety tips. 2 237
different users had a look at the safety tips. 97% accessed them through a mobile phone; the
other 3% did from a tablet. 44% of the people who consulted the safety tips were new LastQuake
users. Google Analytics data on the way people navigate on the app suggest that this is linked to
how people learn about a new technology. Indeed, after downloading the app users tend to
explore the various functionalities and the menu, and thus the safety tips. This is an opportunity
to raise preparedness.
On average, 92 visits a day were made on the safety tips page. However, significant differences
can be observed depending on the seismic activity and on general use of LastQuake ( Figure 4.1).
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Safety tips page visits per day
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Figure 4.1 Number of visits per day on the safety tips page – LastQuake (Data collected between 26/12/206 and
25/01/2017)

Indeed, the two pics observed on the 28th of December and on the 18th of January correspond
respectively to a M5.6 earthquake in Romania followed by three earthquakes in Nevada (all
between M5.5 and M5.6) and, on the 18th, a sequence of strong earthquakes in Central Italy
(largely felt as far as Rome). They have caused traffic increase on LastQuake, which was then
reinforced by the regular notifications sent to the users in the regions nearby. These results show
that the safety tips are used mainly during crisis phase, right after an earthquake. However, they
are also useful during preparedness phase as some users (mainly new ones) visit the page simply
when navigating on the app.
The geographical origin of the users who visit the safety tips page confirms that it is linked to the seismological activity (

Figure 4.2).
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Country

Romania
Italy
Bulgaria
United States
Bangladesh
France
Moldova
India
Chile
Croatia
Greece
Switzerland
Indonesia
Subtotal
LastQuake total

Visits on safety tips
page

Number of
connections to
LastQuake

855
449
141
129
100
80
78
61
56
44
39
36
36
2655
2853

59 488
136 861
12 865
34 109
4 653
11 728
4 169
5 200
5 703
7 172
15 376
4 272
2 400
303 996
452 528

% of connections
which include a visit
to the safety tips
page
1,4%
0,3%
1,1%
0,4%
2,1%
0,7%
1,9%
1,2%
1,0%
0,6%
0,3%
0,8%
1,5%
0,9%
0,6%

Figure 4.2 Safety tips use is linked to the seismological activity (Data collected between 26/12/2016 and
25/01/2017)

The 13 countries which have generated more than 90% of the safety check page traffic are
represented in the above chart. All these countries have had a seismic activity during the studied
period (from 26/12/16 to 25/01/17) or are located close to active seismic regions. For instance,
Moldova and Bulgaria have been impacted by the Romanian earthquakes.
On average, 0.9% of LastQuake users visit the safety page in these countries. However, slight but
significant and interesting differences can be observed. The more developed countries (Italy or
the United States of America) seem to have a lower visit rate than other countries such as
Bangladesh. This is made clearer in Figure 4.3 below.
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Percentage of connections to LastQuake which
include a visit on the safety tips page
2.50%
2.10%
2.00%

1.90%
1.50%

1.50%
1.00%

1.40%
1.20%

1.10%
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0.60%
0.40%

0.50%

0.30% 0.30%

0.00%

Figure 4.3 Safety tips use seems to be linked to national development level, and could be linked to cultural factors

These differences could be linked to cultural factors, risk perception, and risk culture. For
instance, perceived earthquake preparedness in Bangladesh or Moldova may be lower than in
Italy or Greece. Risk culture, as identified in D8.1 may also vary between these countries and
explain a different appeal for safety advice. This will be further analyzed in Deliverable 3.3b
thanks to more collected data.
Overall, the facts that the safety tips are used during seismic events and in a wide range of
countries prove that they are not only useful to citizens, or at least to LastQuake users, but also
understood internationally. In order to improve their visibility, they will also be shared on EMSC
social media during major seismic events.

4.2.

Use of the Safety Check

Data presented below were collected between 14/09/2016 and 19/01/2017. As described in
section 4.2, safety check messages can be sent through the safety notification received in case of
potentially damaging earthquake, but also through the earthquake page, if the earthquake led to
a safety notification. In the following paragraphs, we will consider “series of message” as the
measuring unit. Indeed, one user can send one safety check message to several people or can
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send several individual safety check messages or a combination of both. One series is then
represented by one specific message sent by one user, distributed to one or more recipients19.
Since the 14th of September 2016, EMSC has launched safety notifications for 19 earthquakes,
including seven in Italy, which were received by 1 262 users20. Altogether, LastQuake users sent
78 series of messages via the safety check notification. 62 of them were actually successful.
Failures can be attributed either to technical problems (due to the user’s network or operator for
example), or to the user’s will to stop the process. Nevertheless, 150 people received the safety
check message that LastQuake users sent them through the safety notification, and were then
reassured.
Moreover, some users decided to send text messages to inform their relatives directly through
the earthquake page in the app. 63 users tried to do it, and 39 succeeded in sending their SMS,
which 70 people received.
In total, between the 14th of September 2016 and 19th of January 2017, 141 LastQuake users took
advantage of the safety check to send SMS to their relatives to reassure them. In the end, 220
people actually received this message (due to failures mentioned above). On average LastQuake
users contacted two people when doing the safety check. Some cultural differences linked to
technology use and social structures were revealed. Indeed, after an earthquake, LastQuake users
in the USA contacted 4.75 relatives on average, whereas Italian users contacted on average only
two (Figure 4.4). This could be explained by different social structures with different conceptions
of who are the relatives to contact in case of emergency (cf. D3.1 and Citizens’ summits results)
but also to technology use as SMS is not used to contact the same people around the world (D3.1).
Moreover, SMS costs could also be a part of the explanation. However, the sample is not broad
enough to draw any strong and definitive conclusion and this will be further analysed in D3.3b
when more data will be available.

19

This system can seem complex, however it was designed to be user friendly and not “measuring-friendly”

20

These users are not unique users as some people, especially in Italy, may have received several safety notifications
for different earthquakes
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Average number of contacted people
via LastQuake safety check
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Figure 4.4 Average number of contacted relatives via LastQuake safety check

Our monitoring system does not yet link a SMS to the earthquake21. In order to approach this
measure, we attributed a SMS to a specific earthquake if it had been sent within a day after the
notification related to this earthquake. This will be improved in the next LastQuake version in
order to get a more precise idea of the impact of safety notifications but also of the need for
safety check in different areas of the world.
The average conversion rate (number of safety notifications sent/number of users who actually
sent a safety check message) is evaluated at 11.2%. However, it varies a lot, between 1 000% and
0%, as can be seen in Figure 4.522. Over 100% rates are due to the fact that some users who felt
the earthquake were not close enough to the epicenter to receive the notification, but decided
by themselves to use the feature via the earthquake page on LastQuake. Thus, a conversion rate
of 11.1% does not imply that 11.1% of the people who received the notification actually sent a
SMS. This could be an indication that in some areas the safety notification range could be
enlarged.

21

Indeed, EMSC can acknowledge the number of SMS sent but cannot attribute them to a specific earthquake. This
will be improved in a new version of the app.
22

For this analysis we consider only the earthquakes which generated a notification. All SMS sent within the day In
that case, the SMS sent cannot be associated precisely to one earthquake, and results are hazardous to explore.
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Notification
Date

Magnitude

Country/
Region

Number of
people
who
received
the safety
notification

Number
of
people
whom
the SMS
was sent
to
11
19
28

Conversion
rate23

1
1
2

Number
of
people
who
sent a
Safety
Check
10
4
8

27/12/2016
07/11/2016
03/01/2017

5.6
4.9
5.6

01/12/2016
18/01/2017
18/11/2016
26/10/2016
19/12/2016
26/10/2016
04/01/2017
10/11/2016
30/10/2016
10/01/2017
26/10/2016
26/10/2016
09/12/2016
11/12/2016
12/12/2016
27/12/2016

5.3
5.7
4.9
5.5
5.5
6.1
4.9
4.8
6.5
7.3
5.3
4.7
4.7
4.3
5.0
4.8

Romania
Oklahoma, USA
IndiaBangladesh
Costa Rica
Italy
Greece
Italy
Ecuador
Italy
Chile
Greece
Italy
Celebes sea
Turkmenistan
Italy
Croatia
Italy
Ecuador
Greece

2
19
14
29
18
84
7
9
238
772
2
41
7
1
14
1

2
14
3
6
3
13
1
1
11
2
0
0
0
0
0
0

5
26
7
10
20
45
2
1
27
6
0
0
0
0
0
0

100.0%
73,7%
21.4%
20.7%
16.7%
15.5%
14.3%
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4.6%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1000.0%
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400.0%

Figure 4.5 Safety check - conversion rates

A first glance at the results, which will be more systematized in D3.3b, indicates that the
conversion rate is not linked to the magnitude. For instance, the M7.3 earthquake in the Celebes
Sea leads to a conversion rate of only 0.3%, whereas the conversion rate for the M5.6 in Italy is
20.7%. Indeed what matters for the eyewitnesses is not the magnitude in itself but the intensity
they felt and the generated fear. Fear and risk culture could explain the use of safety check, for
instance in Romania where the citizens have a strong cultural memory of earthquakes (Pavel
2016) especially link to strong quakes in 1940, 1977 and 1991. This is a preliminary result that
needs to be confirmed. Safety check use could also depend on whether social media such as
Facebook and Google person finder have launched their own tools and whether these networks

23

Conversion rate : number of notifications sent/number of users who actually sent a safety check message
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are used in normal time by the impacted population24. This could also have to do with costs
associated with SMS services.
Long-term analysis of how people living in a region with a high seismic activity (such as Italy) use
the safety check would be interesting. This will be further researched and results will be
presented in D3.3b.
Overall, the safety check feature seems to be used in all area of the planet when a potentially
damaging earthquake strikes. However, it is not massively used by LastQuake users as they may
contact their relatives through other means, like personal text messages or social media. There
may also be room for improvements related to the notification system, the notification design
and the monitoring system. These will be discussed in section 4.4 Nevertheless, the availability of
this feature is important as it allows citizens to reassure their relatives in a fast and efficient way.
Indeed, the message is pre-written and the contact can be pre-selected. It also reminds citizens
that in case of emergency, text messages are a better option than phone calls, especially for
networks operating systems.

4.3.

Impact on LastQuake Use

The impact of the implementation of these two best practices on LastQuake is complex to
measure. No indicator can precisely do so. This is mainly due to the constants variations in user
numbers because of daily downloads and uninstallations of LastQuake.
The number of users wouldn’t be a good quantitative proxy as it is strongly linked to the seismic
activity. The app rating on the mobile app stores is also a biased indicator as it varies along
different factors such as potential technical bugs (Khalid et al. 2014) and rating culture (Lee et al.
2002). The efficiency of safety tips will also be complex to approach as inappropriate behaviours
are hard to measure when they are avoided.
However, from a qualitative point of view, LastQuake received positive feedbacks from users
through social media and comments on the app-store. Moreover, thanks to the safety check, each
sent message is also a way to potentially steer the conversation around to LastQuake and how it
contributes to disaster risk reduction. It potentially strengthened its visibility. Overall, the most
precise way to measure the impact and satisfaction would be to launch an online survey.

24

For the moment this hypothesis is not really strong since LastQuake safety notification is launched within minutes
after the quake, which is faster than other social media features. However Facebook is automatizing its safety check,
even if subject to controversy. https://www.nytimes.com/2016/12/29/world/asia/facebook-safety-checkbangkok.html
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4.4. Lessons Learnt
Improvements

by

EMSC

and

Future

As part of CARISMAND project, EMSC has quickly implemented two new features in its mobile
app: safety tips and a safety check system. By monitoring the use of these best practices, EMSC
offers a concrete and empirical example of how hazard-specific technological tools are used
during all phases of the disaster management cycle.
The first results from the monitoring system and EMSC’s feedback process are paving the way for
improvements, both in the monitoring system itself and for LastQuake features in general. Some
improvements, such as adding the opportunity for users to attach their GPS location to their
safety check message, have already been implemented. The others, presented below, will be
implemented in a new version of LastQuake. They will enable EMSC to enhance findings about
how people use these best practices during earthquakes. These strengthened results, with a
specific focus on how culture impacts EMSC’s technology adoption and use, will be presented in
D3.3b25.
Improving LastQuake monitoring system has two facets. Firstly, the safety tips monitoring system
will be internalized as Google analytics tool only unable EMSC to get an overview of LastQuake
use during a period of 30 days. By monitoring data internally, EMSC will be able to have a long
term understanding of how the safety tips are consulted, and with the precise time at which they
are used. Correlation with seismic events will then be easier to establish and verify. Data about
how the user arrived on the safety tips page will also be collected. The impact of safety
notifications will thus be measured, as well as volunteer exploration of the app’s features.
Secondly, the safety check monitoring system, which is already internalized, will be improved.
Each safety check message sent will be associated with a specific earthquake. EMSC will also
collect data on whether the safety message has been modified or not. Moreover, as mentioned
in section 4.2, it is key to evaluate the impact of fear in the safety check use. As such, indicators
of felt intensity and of the potential violence felt by the user26 will be associated with every safety
check message. Last but not least, EMSC will try to identify if users who send a safety check
message to their relatives also share a comment about the earthquake they just felt.
All data are (and will be) collected with respect to the legislative framework and users’ privacy.
These additional data will enable EMSC to get a more comprehensive overview of how both
25

To be submitted in June 2018

26

This is estimated thanks to the PGA
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seismological factors, as well as socio-cultural ones, impact LastQuake use. It will also provide a
long-term understanding of these features use as, for instance, users may not send another safety
check message if they are experiencing frequent earthquakes.
Regarding LastQuake general improvements, EMSC will further analyse whether the safety
notifications range needs to be adapted or not. This is in link with the people who use the safety
check feature without having received the corresponding notification. Safety tips will be
communicated more frequently on EMSC’s social media, especially Twitter, when an earthquake
strikes. This will improve the general preparedness level and contribute to earthquake risk
reduction. The opportunity to design post-tsunami safety tips will also be studied. The relative
cultural universality of the safety tips will also be improved thanks to the re-design of one of the
two characters as a non-white person, which may ease the identification process. However in
drawings as small as these it is complex (and even utopian) to represent a wide variety of people.
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5. Conclusion
With the launch of LastQuake in 2014, EMSC has provided citizens and disaster managers with an
efficient tool to quickly detect and inform them about felt earthquakes. Thanks to its innovative
system based on flash-sourcing and crowdsourcing technologies, it has provided information at
the right time, to the right people, reducing anxiety and saving lives. The presence of
eyewitnesses within minutes of an event has paved the way for EMSC to participate in disaster
risk reduction.
Based on the 2015 Nepal earthquake experience and users’ feedbacks, EMSC identified two best
practices to implement in LastQuake: post-earthquake safety tips and a safety check feature.
Because it is used in 191 countries and by a diversity of actors, LastQuake must stick to a high
level of cultural neutrality. As such, these two tools have been designed in respect with
CARISMAND’s finding about cultural use of technology during a disaster (D3.1) and risk culture
(D8.1).
Post-earthquakes safety tips have been designed in a visual way, in order to be understood
globally, without a language barrier. The comprehension of the cartoons was tested among
citizens with great success. These visual tips enable LastQuake to remind users of the most
important safety guidelines to be followed, in order to minimize additional damage and risky
behaviours.
The safety check feature was included so that affected individuals can quickly reassure their
friends and family without using up too much bandwidth, a precious resource in times of
emergency. It is complementary with Facebook’s tool as it uses text messages and not social
media, so that non-social media users can be reached. Thanks to a pre-written and editable text
message, users can either send it quickly or take the time to personalize it and adapt it in a
culturally suitable way.
After four months, results have shown that both tools have been adopted in all areas of the
planet. For instance, within only one month, 2 237 different users have consulted the safety tips,
and thanks to the safety check, 220 people were reassured by a text message received from
relatives impacted by a potentially damaging earthquake. However, some significant differences
in use were identified. Indeed, even if the safety tips page is mostly visited right after
earthquakes, users from developed countries tend to visit it less than others. This could be linked
to differences in risk culture and preparedness level. Moreover, the safety check adoption is not
correlated with the earthquake magnitude. Quite the reverse, it could be linked to anxiety and
fear, or to technology culture and risk culture. The launch of Facebook and Google tools could
also play a role. Moreover, when sending a safety check message through LastQuake, the number
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of contacted people seems to vary with cultural factors such as technology use and social
structures. However, all these findings are preliminary results and should be checked by further
research when more conclusive data will be collected.
Nevertheless, some general conclusion can be drawn from LastQuake empirical case study. First,
when it comes to taking culture into account when designing technological tools related to
disasters, it is of prior importance to know the users’ needs. While at first EMSC thought that
improvements would be wanted in information speed or app usability, it turned out that users
were more interested in safety. Based on this, users must be given the opportunity to express
their needs, especially after a damaging earthquake. LastQuake also improved the safety check
with the opportunity to add the GPS location thanks to users’ suggestions. This further
demonstrates that every tool should be adaptable in order to stay in tune with the user’s needs
and cultural diversity. Mobile apps that play a role in disaster risk reduction should indeed take
culture into account and design tools that are both as culturally neutral as possible and flexible
so that users can use it differently depending on their own culture, as is the case with the SMS
message sent via the EMSC safety check.
Based on a first assessment of the implementation of these two best practices and on general
conclusions as well, EMSC has identified several ideas for further improvement. For instance,
even if LastQuake is a mobile app that is used after a quake, it could include during-earthquake
safety tips as they would raise general awareness and preparedness level. However, as duringearthquake safety tips vary from country to country (especially on the quality of buildings),
difficulties in being applicable at a global scale apply. Because on a global scale it is difficult to get
a precise and culturally specific response to the crisis, it is relevant to bridge LastQuake with local
partners, such as emergency services. For instance, they could help fill the gap for duringearthquake advice. Advice related to tsunamis could also be a consideration, as currently the
EMSC does include a tsunami warning icon on earthquakes that could potentially lead to
tsunamis.
Another potential area that EMSC could expand into in crisis response is crisis mapping. Crisis
mapping has become key during crisis response phase27 (Meier 2015). It relies on volunteers that
share an interest in the type of disaster, the technology, the cause or the impacted community.
Among the different identified categories of LastQuake users are people whose relatives live in
seismic areas. After an earthquake, EMSC alerts this community that feels concerned by the crisis
but is safe and potentially willing to help. LastQuake could then play a role in crisis mapping.
However, it raises technical, ethical and choice-overload issues as a lot of crisis-mapping
initiatives already exist. This could, therefore, lead to a lack of visibility and difficulties in
organising this community. These issues have yet to be addressed by EMSC.

27

This best-practice will be further analyzed in D3.2
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These empirical findings will be completed by further analysis in D3.3b. Moreover, beyond safety
tips and safety check, D3.2 will provide a theoretical frame to best practices. It will indeed identify
and analyse best and emerging practices of technologies for disaster risk management and their
adaptation to different cultural groups.
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Annexes
Annex 1. EMSC’s Cartoons to Describe an
Earthquake Intensity
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Annex 2. Questionnaire for the Post-Nepal
Earthquake Survey
1- How did you find the app?
Google Play Store
Friend
Facebook
Twitter
Google/Internet search
EMSC website (http://www.emsc-csem.org)
TV or Newspapers

2- Can you please shortly describe the strengths of the app?

3- Which features do you like the most from the following list?
The simplicity of the app
The real time information
The earthquakes near you list
The possibility to report
The map
Other

4- Which following improvements would you like to see?

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 653748.

53/69

App translated in your language
List of all the world's recent earthquakes by default
Instruction on safety while an earthquake occurs
Risk prevention
Other

5- Do you have any suggestion?

6- Did the main earthquake in Nepal cause you to find our app?
Yes
No
I don't know

7- Are you satisfied with the app?
Yes, totally
Yes, most of them
No, not totally
No, not at all
I don't know

8- Can you please describe shortly the app's weaknesses?

9- Did you feel the first 7.8 magnitude earthquake of Gorkha, Nepal?
Yes, totally
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Yes
Yes, a little
No
I don't know
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Annex 3. EMSC’s Questionnaire to Evaluate the
Understanding of Visual Safety Tips
What to do after an earthquake  5 safety tips
Welcome,
In order to promote good practices after an earthquake, EMSC has developed a set of 5 visual
safety tips.
Help us to improve the safety tips by answering a few questions. This will allow us to assess
how well the images can be understood.
This questionnaire will take you approximatively 10 min.
*Required

Consent form
The purpose of this project is to identify the interpretation of EMSC Safety tips images and
potential cultural differences in their comprehension. This is a research project conducted by
EMSC.
Your participation in this study is voluntary. If you decide to participate in this research survey,
you may withdraw at any time.
The procedure involves filling an online survey that will take approximately 10 minutes. Your
responses will be confidential and we do not collect identifying information such as your
name, email address or IP address.
The results of this study will be used for improving the Lastquake mobile application and may
be used for scholarly purposes. The anonymised data from the questionnaire may be used in
publications, presentations and reports relating to culture impact on risk management.
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If you have any questions about the research study, please contact Laure Fallou
[fallou@emsc.org].

1. *
Tick all that apply.

I agree to participate in this study conducted by EMSC.

Safety tip 1/5
2. According to this image, after an earthquake... *

Mark only one oval.
I should evacuate the building. Skip to question 3.
I should stay in my house.
Skip to question 4.
I don't understand the picture. Skip to question 4.
Other:

Skip to question 4.

After an earthquake, you should indeed evacuate the building.
3. Did you already know this? *
Mark only one oval.
Yes
No

Skip to question 5.
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After an earthquake, you should actually evacuate the building.

4. Did you already know this? *
Mark only one oval.

Yes
No

Safety Tip 2/5
5. According to this image, after an earthquake... *

Mark only one oval.

I should evacuate the building

Skip to question 7.

I should stay far from any building

Skip to question 6.

I should stay where I am

Skip to question 7.

I don't understand the picture

Skip to question 7.

Other:

Skip to question 7.

After an earthquake, you should indeed stay far from any buildings.
6. Did you know this? *
Mark only one oval.
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Yes
No

Skip to question 8

After an earthquake, you should actually stay far from any buildings.
7. Did you know this? *
Mark only one oval.

Yes
No

Safety tip 3/5
8. According to this image, after an earthquake... *

Mark only one oval.

I should call emergency services for any injury.

Skip to question 10.

I should never call emergency services.

Skip to question 10.

I should call emergency services only in cases of serious injury.
Skip to question 9.
I don't understand the picture.

Skip to question 10.

Other:

Skip to question 10.
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After an earthquake, you should indeed call emergency services in case of serious
injury only.
9. Did you already know this? *
Mark only one oval.

Yes
No

After an earthquake, you should actually call emergency services for cases of
serious injury only.
10. Did you know this? *
Mark only one oval.

Yes
No

Skip to question 11.

Safety tip 4/5
11. According to this image, after an earthquake... *

Mark only one oval.

I should call my relatives, friends and family to ask after them and tell them I'm
safe.
Skip to question 13.
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I should use text messages rather than calling to contact my relatives, friends and
family.
Skip to question 12.
I shouldn't contact my relatives.

Skip to question 13.

I don't understand this picture.

Skip to question 13.

Other:

Skip to question 13.

After an earthquake, you should indeed use text messages rather than calling to
contact your relatives, friends and family.
12. Did you know this? *
Mark only one oval.

Yes
No

Skip to question 14.

After an earthquake, you should actually use text messages rather than calling to
contact your relatives, friends and family.
13. Did you know this? *
Mark only one oval.

Yes
No

Safety tip 5/5
14. According to this image, after an earthquake... *
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Mark only one oval.

I should keep informed.

Skip to question 15.

I should listen to some music on the radio.

Skip to question 16.

I don't understand the picture.

Skip to question 16.

Other:

Skip to question 16.

After an earthquake, you should indeed stay informed via any available means such
as the radio or the social media.
15. Did you know this? *
Mark only one oval.

Yes
No

Skip to question 17.

After an earthquake, you should actually stay informed via any available means
such as the radio or the social media.
16. Did you know this? *
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Mark only one oval.

Yes
No

General comments on the images
The 5 safety tips after an earthquake
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17. To what extent do you agree with the following statements: *
Mark only one oval per row.

Strongly
disagree

Disagree

Neutral

Agree

Strongly
agree

These images provide
essential tips about what to
do after an earthquake
These images provide clear
and understandable safety
tips

18. Do you have any comment or suggestion regarding these images and safety tips?
………………….………………….………………….………………….………………….……………………..
………………….………………….………………….………………….………………….……………………..

Some more information
Thank you very much for completing this survey. We would now like to know a bit more
about you. Please complete the following questions.

19. What is your gender? *
Mark only one oval per row.

Male
Female

20. How old are you? *
Mark only one oval per row.

Younger than 18 years old
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1824 years old
2534 years old
3544 years old
4554 years old
5564 years old
65 years old or older

21. What is your nationality? *
Mark only one oval per row.

Afghanistan
Albania
….28

22. What is the highest level of education you have completed? *
Mark only one oval per row.

University, college or equivalent
Intermediate between secondary level and university (e.g. technical
training)
Secondary school
Primary school only (or less)

23. Have you ever felt an earthquake? *
Mark only one oval per row.

Yes
No
28

A list of all countries in the world was written.
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24. In your region, do you feel exposed to earthquake risk? *
Mark only one oval per row.

1

2

3

4

5

Not at all

Strongly

25. Do you use the mobile application LastQuake? *
Mark only one oval.

Yes

Skip to question 26.

No

Skip to question 28.

I don't know this mobile application. Skip to question 28.
I don't use a smartphone.

Skip to question 30.

Your recent use of LastQuake
26. How often do you use LastQuake? *
Mark only one oval.

More than once a week
Once a week
Once a month
Only when I receive a notification
Only when I feel an earthquake

27. Why do you use LastQuake? *
Tick all that apply.
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To get real time information about earthquake
To provide information about earthquake(s) I felt
To know about earthquakes near me
I don't know
Other:

Earthquake mobile application
28. Do you use a mobile application related to earthquakes
Mark only one oval.

Yes
No
No, but I would be interested in such an application

29. If yes, please precise which one
………………….………………….………………….………………….………………….……………………..

Technology use during an earthquake
30. If you feel an earthquake, what technology would you most likely use... *
Mark only one oval per row.

The social
media
(Facebook,
Twitter,…)

Your
mobile
phone
(calls and
text
messages)

A mobile
application

A website
(accessible
via a
smartphone
or a
computer)

Traditional
media (TV,
radio,
newspaper)

Other
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I wouldn’t
need a
technology
for that

I don’t
know
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To get
information
To provide
information
To contact
your
friends and
family
To contact
the
emergency
services
To help the
victims to
recover
To know
what to do
after the
earthquake
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