FIRST NEWSLETTER

How to build
the best technological solution
to fight against disasters?
Today, there is no emergency management platform that can face the increasingly more
frequent and unpredictable disasters in the midst of climate change. However, at the same time
there is more data available than ever in History that can help us manage this changing reality:
mobile phones, satellites, drones or social media are only some of the many technologies that
are constantly generating information before, during and after emergencies. The challenge is
now to collect all this information and transform it into crucial knowledge that can help us
prevent and respond to disasters.
I-REACT is a collaborative project that aims to tackle this challenge through a big data system
that will integrate information coming from multiple sources, including European early warning
and mapping systems, earth observations, space assets, historical information and weather
forecasts, among others. Such sources will be combined and complemented with new data and
models from novel technological developments created by I-REACT. These include a mobile
app and a social media analysis tool to account for real-time crowdsourced information, drones
to improve mapping, wearables to improve positioning, as well as augmented reality glasses
to facilitate reporting and information visualisation by first responders. With this approach,
I-REACT will be able to empower stakeholders to prevent and manage disasters. Citizens will
be involved in reporting first-hand information, authorities will be supported in the decision
making process, and first responders will be equipped with essential tools for early warning
and response.
Overall, I-REACT aims to be a European-wide solution to build more secure and resilient
societies to disasters.
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A year closer
to our goal

A 3-YEAR-PROJECT

FIRST YEAR IN DETAIL

June2016 - I-REACT started.

June2016 - I-REACT started.

September2016 - User workshop celebrated at Unesco
premises in Paris.

August2016 - 1st communication materials are presented.

December2016 - Planning of overall system architecture and
start of the technical work.
I-REACT is a 3-year endeavour involving 20 European partners in
close cooperation. In order to reach the ambitious goal behind the
project, a timely execution is required (see representation).
In particular, during the first year, relevant milestones have been
achieved. The consortium has developed research and development
activities and created functional prototypes of the different system
modules that will ultimately lead to ready-to-market services and
technologies. Also, I-REACT devoted important efforts to collecting
end-user’s inputs, engaging with professional stakeholders and
citizens.
The different milestones of the first year are described in the
following sections of this newsletter.

June2017 - Exploitation macrostrategy agreed with the
creation of an I-REACT NewCo.
September2017 - 2nd implementation cycle of data
integration and modelling concluded.
November2017 - Presentation of a prototype I-REACT
solution including all technologies.
December2017 - Pre-view demonstration with end-users
(UNESCO and Sava River Comission).
March2018 - 1 in-field demonstration with end-users.

September2016 - International User Requirements Workshop
celebrated at Unesco premises in Paris.
November2016 - Overall design of the I-REACT solution
concluded.
December2016 - Planning of overall system architecture
concluded and start of the implemetation work.
February2017 - 1st implementation cycle of data integration and
modelling concluded.
April2017 - 1st version of the big data architecture deployed on
Microsoft Azure.
May2017 - Organisation of two scientific workshops accepted.
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June2018 - All prototypes implemented and tested.

June2017 - Exploitation Macrostrategy agreed with the creation
of an I-REACT NewCo.

July2018 - 2nd in-field demonstration with end-users.
Sept 2018 - 3rd in-field demonstration with end-users.
December2018 - 4th in-field demonstration with end-users.
February2018 - 5th in-field demonstration with end-users.
May2019 - Final conference at UNESCO and official
presentation of the I-REACT system.
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Involving citizens
in the fight
against disasters
At the I-REACT project, we firmly believe that the involvement of citizens is crucial in the fight
against disasters. In particular, the project has foreseen an important role for citizens through
the use of the mobile app to report and receive alerts before and during emergencies. To ensure
an active participation we have performed two complementary approaches: communication
and gamification strategies.
From the start of the project, the communication efforts of the consortium have been focused
on explaining the project to large audiences and engaging them through an active use of social
media. In a year, the project has been explained in many different formats including news
articles, website, graphic animation, infographics, brochure or video (see the link). One the
other hand, the use of social media is being carried out using two complementary accounts on
Twitter and Facebook: the I-REACT corporate profiles provide up-to-date information on the
project developments whereas the I React Against Disasters profiles are devoted to awareness
and education about disasters. The latter has been very active in sharing news, tips on disasters,
uses of technology to reduce disasters, or even to assess the knowledge on self-protection
behaviours through a survey. In this way, we have been able to efficiently segment audiences,
attracting more technical communities in the corporate accounts and the general public in the
awareness profiles. In total, more than 2,700 people follow our accounts, and the number is
rapidly increasing.
While the growing community of followers will be used to launch the mobile app, we also have
to ensure its regular use. To achieve this, the consortium has designed a complete gamification
strategy meant to keep citizens engaged. Specific dynamics, mechanics and aesthetics have
been considered in order to involve both in-field citizens affected by natural hazards and people
living in safe areas. To improve the engagement level, a rewarding system has been designed,
taking into account both the intrinsic and the extrinsic motivators. This ensures an optimal
number of reports providing first-hand information to the I-REACT system.
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Working hand in hand
with authorities
and first responders
Disaster risk reduction is a collaborative task that involves a large number of diverse
organisations. From local to European level, each institution has its own systems and
administrative procedures that need to be understood for the sharing of relevant information
and the coordination between organisations.
To do this, I-REACT has collected the requirements and insights from several relevant actors
involved in disaster management, including representatives of different regional and national
authorities, technical and governmental agencies, research centres, companies and civil
protection representatives. Their contribution was mainly channelled through an international
workshop held at UNESCO (Paris) on 14-15 September 2016. Overall, the global requirements
were identified following a co-design approach, to ultimately fulfil the gaps in the current
disaster management operational procedures. A summary document is available here.
In addition, over the year the consortium members have held several meetings to strengthen ties
with relevant actors in the disaster risk reduction ecosystem in Europe. In particular, I-REACT
has established links with actors like GEOSS and the Community of Users on secure, safe
and resilient societies to enhance the stakeholder network and find opportunities for synergies
with other projects and initiatives, with WMO and USAID to collaborate in their international
development efforts, or with the Sava River Commission to couple the I-REACT solution with a
new flood early warning system in the region.
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I-REACT as a node for cooperation
in emergency
management research
The I-REACT project is developing cutting-edge technologies through active research and
development. In particular, the consortium members are experts in the fields of data science,
earth observations and forecasting, among others.
During the first year partners have participated in different scientific symposia to show the
results of early achievements within the project, through posters and oral sessions. These
include renowned conferences such as the World Mobile Congress, the European Geosciences
Union General Assembly 2017 or the COP22 meeting at Marrakesh. Importantly, two papers
were published. The first one is a journal paper on the performance evaluation of Cloud-based
web services for crowdsouring applications requiring accurate positioning. The second one is a
conference paper on nowcasting techniques using machine learning algorithms.
In addition, I-REACT cooperates with active research and innovation projects in the field of
emergency management. In particular, we are in close contact with the other two projects
financed under the H2020-DRS-2015 of the European Commission, being part of the external
board for the ANYWHERE project and also sharing experiences with beAWARE about social
media monitoring.

Data Science for Emergency Management workshop
IEEE International Conference on Big Data
11-14/12/2017, BOSTON
ICT Tools for Emergency Networks and Disaster Relief
13th International Conference on Emerging Networking
Experiments and Technologies
12-15/12/2017, SEOUL

Finally, two important workshops have been organised by the consortium to extend the scientific
cooperation in the fields of data science applied to emergency management. Co-located with
2017 IEEE International Conference on Big Data (IEEE BIGDATA 2017) the workshop Data
Science for Emergency Management will be held on December 11th-14th, 2017 in Boston,
(USA). Additionally, co-located with the 13th International Conference on Emerging Networking
Experiments and Technologies (ACM CONEXT 2017), the workshop ICT Tools for Emergency
Networks and DisastEr Relief (I-TENDER) will be held on December 12th-15th, 2017 in Seoul
(South Korea). Both events are open for submissions. More information can be found here.
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Going inside the I-REACTOR:
Integrating the biggest amount
of emergency data at European level
The project’s core is the I-REACTOR, a centralised platform for the integration, modelling and
processing of natural hazard information. In the first year of the project, there has been an
intense activity in the technical development of the system.
The project has nearly finished the integration of data from many different sources. Rapid
mapping data from Copernicus EMS has been and imported from past events, and from now
onwards they will be automatically ingested by the system. Additionally, the flood mapping
algorithm is being tested using data from Sentinel-1. Also, European Early Warning Systems
(EFAS and EFFIS) as well as local emergency management information is being processed.
Finally, databases with open data on economic, environmental and societal factors at European
level as well as on historic extreme weather events are near to be completed for subsequent
integration.
Whereas a large effort is devoted to gathering existing data, I-REACT will complement it with
models to generate more added-value services. In this sense, climate change and weather
forecast models have been tested at European levels and a multi-hazard risk index approach
has been defined. In addition, since January the project started deploying the social media
monitoring tools to capture and process information from Twitter on floods, fire, earthquake,
landslides droughts and extreme weather events in 4 languages (English, Italian, Finnish and
Spanish).

Climate change forecast models

The consortium has finalised a big data architecture that will be deployed on the Microsoft
Azure platform, which enables a scalable and reliable service oriented architecture. This allows
integration of different sources in line with the EU directive INSPIRE for compliant metadata in
order to ensure availability and re-use of information. Thus, the I-REACTOR will be a modular
structure to process diverse information and generate knowledge in the form of maps and alerts
that will be communicated to different stakeholders.
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Advanced Cyber Technologies
for Emergency Professionals
The ambition of I-REACT to become the largest aggregator of emergency management data
would not be complete without the ability to provide it to end-users in the most convenient way.
For this reason, the project is developing different technologies customised to first responders
and authorities, that can be used before, during and after disasters.
For civil protection units the consortium is developing a mobile app, smart glasses and
wearables. The mobile app will be the central technology to provide and access information for
in field professionals. For this app, almost complete mockups are available after the first year
and implementation is ready for both IOS and Android. In addition, prototypes of smart glasses,
wearables and UAV systems have been generated and are awaiting further fine-tuning and
validation. Specifically, a very advanced prototype of the wearable is ready and was presented
in the first annual meeting of the project.

Mockup of the I-REACT mobile application.

The I-REACT complete system will also be easily accessible to decision-makers at control
centres. During the first year, an important effort has been devoted to create intuitive web
interfaces for decision makers at control rooms, for which different mockups are available. In
addition, to facilitate the information transfer in contexts where time is crucial, the I-REACTOR
will be coupled with a Decision-Support System to guide authorities towards relevant and
efficient choices in the event of an emergency. In order to finalise the first version of this
system, the diversity of operational procedures across Europe was accounted for.

3D model of the prototype wearable
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Bringing I-REACT
to the market for public
and private stakeholders
I-REACT has a worldwide market potential. In particular, the widespread devastation of
infrastructure and human life caused by floods, fires and extreme weather events is both a
global and increasing phenomenon. The cost to business and citizens will be substantial as
extreme weather patterns become more frequent due to climate change.
In the first year, the business assessment and exploitation phase kicked-off. On the one hand,
the potential benefits brought by I-REACT were been preliminary quantified for the public
sector based on a previous Costs-Benefits Analysis (CBA) conducted during the predecessor
project of I-REACT (FLOODIS). In two case studies, the 2015 flood in Albania and water bomb in
Treviso, the benefits of the system were predicted in avoiding human losses and different types
of damage with estimated benefits of c. €15,8 million for Albania and €1,9 million for Treviso.
Additionally, I-REACT could foster market growth and produce impacts for other private
stakeholders, such as current system providers, insurance companies and other third parties.
During this first year, different applications were proposed to private stakeholders including
the improvement of their monitoring systems and choices or the alert to customers in case of
disasters (reducing damages to them and to their properties), just to mention some examples.
For this reason, a set of interviews were carried out with different types of private actors in
different countries in Europe, from insurance companies to firms specialised on business
continuity and disaster recovery to assess their requirements and interest in I-REACT.
Overall, the consortium agreed on the creation of the I-REACT NewCo, an independent company
integrated by the partners that will exploit the system after the project’s end. To achieve this, a
business plan and an implementation roadmap to be developed next year will set up the basis
for a successful roll-out.
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Towards the First Demostration
of the I-REACT System
The first half of the project will be culminated with two major events in which the I-REACT
technology will see light for the first time.
On the one hand, a complete overview of the project developments will be presented in front
of European Commission representatives, external reviewers and advisory board members.
There, all the technologies will be presented in a demo version for the first time, as well as its
integration with the overall data service. The meeting will happen in Torino in the last weeks of
November 2017.
On the other hand, an practical demonstration of the I-REACT functionalities will be held in
Zagreb -Croatia- under the auspice of UNESCO and the Sava River Commission. At this event,
to be held on the first week of December 2017, the prototypes of all the technologies will be
presented and applied to a specific study case in the management of floods along the highly
sensitive region of the Sava river basin.
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Join us in our quest
for a more resilient FUTURE
If you wish to have further information on the project, please do not hesitate to contact us.
Either if you are an end-user, policymaker or industry leader interested in deploying our
technology, a citizen willing to use the mobile application or you simply would like to have more
information on the project’s progression and outcomes, please drop us a line using any of the
available channels.

Email: communication@i-react.eu
Corporate Facebook: www.facebook.com/ireactEU
Corporate Twitter: twitter.com/IREACT_EU
I React Against Disasters Facebook: www.facebook.com/Ireactagainstdisasters
I React Against Disasters Twitter: twitter.com/againstdisaster
Website: www.i-react.eu

