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Executive Summary

The deliverablereports onthe initial set of user requirements foheAWAREbased on
profound analysisof operational scenariofor three different pilots: Vicenza (Itafood
emergency), Valencia (Spaiffire emergency) andThessaloniki (Greece heatwave
emergency).

This work was targeted taocumentthe identified user needs for the respective user
requirements and it was performeid ensure consistency among different contexts.

In the firstsectionit was demonstrated bliterature how weather related emergencies, such

as floods, fires and heatwaves, are increasing in frequency and magnitude, consiquently
determining more and moreritical impacts. During emergecysituation getting accurate
information about the scope, e&ht, and impact of the disaster is critical to creating and
orchestrating an effective disaster response and recovery effort. The gdaANVARES
therefore to propose an integrated solution to support forecasting, early warnings,
transmission and routig of the emergency data, aggregated analysis of multimodal data and
management the coordination between the first responders and the authorities.

In the second section the methodolggipllowed to define user requirements, is described.
In detail, the realts of the activities performed are later reported for each pilot in terms of:

- risks, impacts and difficulties;
- operational scenarios and use cases;

- requirements
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Abbreviations and Acronyms
The following abbreviations have been used in tlisument:

AEMET

AMICO
CCAA

CCS
CCE

CECOM

CISE
coc
COM
COR
DICOMA
DMI
DISTER
IPT
KST
LBS
PEIF
PMA
PSAP
uc

UR
SCN
SUEM

State Meteorological Agency of Spain

Flood Forecasting System for the Bacchiglione River Basin
/| 2 Ydzy A Rl RS &- Autaimimoys £afrimanities / Regions
Rescue Coordination Centres

Control emergency coordination center
Firefighters Command Control Centre

Command Control Centre
Municipal Operational Centres
Mixed Operational Centres
Regional Operations Centres
Command and Control Direction
Danish Metrological Institute

Fre Detection by Thermal Sensors
Integrated Product Team
Command Station

Local Preparedness Staff

Special Plan against Forest Fire Risk
Advanced Command Post
Publicsafety answering point

Use Case

User Requirement

Operational scenarios

Ready Health Intervention
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1 Introduction

Climate conditions are expected to change worldwide. This includes an increase in intensity
and frequency of (among otherextreme weather events. Extreme weathetated events

may have great humanitarian impacts entailing loss of lives, in addition to the economic and
partly insured losses (EASAC, 2013). Data collected since 1980 by the insurance industry
provide one indiator of trends in extreme events. Although these are not direct measures

of extreme weather events per se and may not have recorded all perils in the earlier record,
they show weatherrelated catastrophes recorded worldwide to have increased from an
annualaverage of 335 events from 1980 to 1989, to 545 events in the 1990s and to 716
events for 200BH nmMmM® Cf 22RA& YR (GKS WOtAYIF G2t 23A0f
wild fires show the most pronounced upward trend, followed by storiffg.(1-1). The
analysis presents a clear distinction between all weatedmted perils and geophysical
hazard events like earthquakes, volcano eruptions and tsunamis, with the latter group
showing only a slight and statisticatlgn-significant increase.

%
500

400

300

200

100 |

1980 1985 1990 1995 2000 2005 2010

mm Geophysical events (earthquake, tsunami, volcanic eruption)
Meteorological events (storm)

== Hydrological events (flood, mass movement)
Climatological events (extreme temperature, drought, forest fire)

Fig.1-1. Trends in different types of natural catastrophe worldwide, 1982012 (1980 levels set at 100%;
Munich Re NatCatSERVICE ).

Compared with other continents, the increase lossrelevant natural extreme events in
Europe has been moderatig. 1-2), with an increase of about 60% over the past three
decades. The highest increases have occurred in North America, Asia and Austrafi@Ocea
with today about 3.5 times as many events as at the beginning of the 1980s.
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Fig.1-2. Relative trends of losselevant natural extreme events in different parts of the world (1980 levels
set at 100%; dat from Munich Re NatCatSERVICE).

The economic loss burden of extreme weather events has been considerable, estimated to

0S ennp o0AffA2Yy aAyOS wmdhdyn O6AYy wHnanmm @I f dzSao
floods, amounting to a combined total los¥o Y2 NB GKIyYy e€eony O0AfftA2Y
countries were Germany (455 events), France (425), United Kingdom (415), Switzerland
(360), Italy (355) and Spain (317). In agriculture, the 2003 and 2010 heat waves and
associated dry conditions resulted in majegional crop shortfalls. The drought conditions

and associated fires in the 2010 heat wave also causedqa02 drop in the forecast of

wdza a Al Qa Fyydzrf 3INIAY ONBLI LINPRdAzOGAZ2Y S O2YLJ

As esult of the above mentioned observationflooding,heatwaves fires, etc. will become
more common in the future leading to an increased need to better investigate them and
develop tools in order to mitigate their possible impacts.

1.1 Hoods

There are many different types of floods. They can be distinguibhsdd on the source of
flooding (e.g. rivers and lakes, urban storm water and combined sewage overflow, or sea
water), the mechanism of flooding (e.g. natural exceedance, defence or infrastructural
failure, or blockage) and other characteristics (e.gsHlfooding, snowmelt flood, or debris
flow). River floods are a common natural disaster in Europe;tamdbng with stormg the

most important natural hazard in Europe in terms of economic damage. They are mainly
caused by prolonged or heavy precipitatievents or snowmelt. River floods can result in
huge economic losses due to damage to infrastructure, property and agricultural land, and
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indirect losses in or beyond the flooded areas, such as production losses caused by damaged
transport or energy infratructure. They can also lead to loss of life, especially in the case of
flash floods, and displacement of people, and can have adverse effects on human health, the
environment and cultural heritage.

More than 325 major river floods have been reported Europe since 1980, of which more
than 200have been reported since 2000he rise in the reported number of flood events
over recent decades results mainly from betteporting and from laneuse changesGlobal
warming is projected to intensify the hydogical cycle and increase the occurrence and
frequency of flood events in large parts of Europtash floods and pluvial floods, igh are
triggered by local intense precipitation events, are likely become more frequent
throughout EuropgEEA Report,(@.2).

Losses caused by flooolsEuropehave increased and the death toll continues to be high, as
illustrated inTablel-1.

Tablel-1. Floods in Europe with the lghest (inflationradjusted) losses

Inflation- Number
adjusted of
Flood date Country damage (€) fatalities
November 1966  Italy 10 billion 70-116
August 1983 Spain 2-6 hillion 40-45
November 1994  Italy 4.5-10billion  64-83
Poland, Czech
July 1997 Republic, 2-6 hillion 100-115
Germany
October 2000 112 France, 5 oy uion 13-37
Switzerland
Germany, Czech -
August 2002 Republic, Austria 15 billion 47-54
Romania,
Bulgaria,
August 2005 Switzerland, 1.1 billion 53
Austria,
Germany
May/June 2013 Central Europe 13 billion 25

Source: see Table 4.1 on page 61 of the full report (NAS and NMI, 2013), where the sources of information are
listed; additional data are from Dartmouth Flood Observatory.

The Floods DirectiveE( 2007) establishes aational and international framework for the
assessment and management of flood risks aimed at the reduction of the-tia@rmal
adverse consequences for human health, the environment, cultueatage and economic
activity. The Floods Directive alsdfers citizens, businesses and governments a clear overall
understanding of possible flood risks (vulnerable areas and potential damage), the
objectives and measures in place to reduce or control the risks and the order in which the
designated response taas will implement the measures.
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An overview of the concepts of floodrisk andcentainty and flood terminologyo be used
in the beAWARIproject are reported ifFLOODsite (2005).

1.2 Forest Fires

EU Forests and other wooded land cover 155 million ha and dibrmia, respectively,
togethermore than 42 % of EU land area. The forests play a key role in protecting European
ecosystems and biodiversity, have a central role in trapping carbon which would otherwise
be released in the atmosphere and thus aggravatingate change.

Forest fires are an integral part of forest ecosystem dynamics in many ecosystems where
they are an essential element of forest renewal. They help control insect and disease
damage and eliminate litter that has accumulated on forest flodsthe same time, forest

fires are an important disturbance agent in many forested landscapes. Fire risk depends on
many factors such as weather, vegetation (e.g. fuel load and condition), topography, forest
management practices and soBaconomic context, to mention the main ones. Extreme fire
episodes and devastating fire seasons of recent years in Europe were in most cases driven by
severe fire weather conditions. Although most of the wild fires in Europe are ignited by
humans (either ecidently or intentionally), it is widely recognised that weather conditions
and accumulation of fuel play a dominant role in affecting the changes in fire risk over time.
Thus climate change is expected to have a strong impact on forest fire regimesjpe Eu

Fire risk depends on many factors, including climatic conditions, vegetation (e.g. fuel load
and condition), forest management practices and other sdetonomic factors. The
number of fires in the Mediterranean region has increased over the period froB0 19
2000; it hasdecreased thereafterln a warmer climate, more severe fire weather and an
expansion of the firgorone area and longer fireeasons, as a consequence, are projected,
but with considerable regional variatioihe impact of fire events igarticularly strong in
southern Europe on already degraded ecosystems

In 1992 a regulatioprovided the legal framework for specific measures devoted to forest
fire prevention between 1992 and 2002. It was replaced 31. December 2002 by Forest Focus.
The prpose of Forest Focus was to establish a new EU scheme for monitoring forests and
environmental interactions to protect EU forests against pollution and forest fires. The
scheme supported the implementation of forest fire prevention measures from 2003 to
2006. Between 2007 and 2013 financing untd#fE+was available for awareness raising
campaigns, providing information to the public, and training of forest fire prevardigents.

It was replaced by Regulation 1293/2013 applicable from 2014 to 2020.

! http://ec.europa.eu/environment/forests/fires.htm
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The need fom commonaccepted glossary of terminology to use in Europe for wildfires and
forest fires was addressed in the European Forest Fire Networks Project (EUFORINET).
led to a European Glossary for Wildfires and Forest Fires (2012) which can be used in the
beAWARProject?

1.3 Heat wavedue to extremetemperatures

Global climate change is affecting the frequency and intensity of extreme events. Extremes
of both warm and cool temperature are important indicators as they can have strong
impacts on natural as well as human systems. Importantly, a temperature that is 'normal’ for
one region may be extreme for another region that has not regularly experienced this
temperaure in the past. For example, mortality has been estimated to increase4%o for
SOSNE M ¢/ AYONBIaAS ++1020S | f20FiA2yaLlISOAT
disabled and socieconomically deprived at most risRdccini et al., 2008; EEA, 2011

Extremes of cold have become less frequent in Europe while warm extremes have become
more frequent. Since 1880, the average length of summer heat waves over western Europe
has doubled ad the frequency of hot days has almost tripleRecent cold winters in
northern andWesternEurope do not contradict the general warming trend aecadal time
scales. Historic records show a clear kbaign warming trend across Europe but itnermal

to observe considerable variability between and within years due to natural variability.
Extreme high temperatures are projected to become mbyezgjuent and last longer across
Europe ovethe 21st century.

“http://www.northumberland.gov.uk/NorthumberlandCountyCouncil/media/Fire-and-Rescue/European-
Glossary-for-Wildfires-and-Forest-Fires.pdf
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Fig.1-3. Projected average number of summer days exceeding the apparent temperéture
Note: The maps show the number of summer days in Europe exceeding the apparent temperature (heat index) threshold of
nndt ¢/ & &aAYdzZ I G§SR 0 &te ModesSor BiebIPGCESRESIALB emiSsbi gcehhrid. Thetappatént
temperature (often referred to as the heat index) represents heat stress on the human body by accounting for
temperature.

The forecasted increase in the hot days during the summer will motably increase the
appearance of heatwave phenomena as wellable 1-2 shows the impact of major
heatwaves in Europe and the casualties that were related to those, emphasizing the severity
of heatwaves.

3 https://www.eea.europa.eu/dataand-maps/indicators/globahnd-europeantemperature/globatand-european

temperatureassessmentl;, EUFP6 project ENSEMBLESittp(//eca.knmi.nl/ensembles); Haylock et al, 2008
(http://www.ensembles-eu.org/) van der Linden and Mitchell, 2009, Fischer and Schaer, 2010.
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Table1-2. Mortality attributed to hot summers or heatwave periods in Eurof)e

Heatwave event

Excess mortality (all causes, all ages)®

Baseline measure

1981—Portugal

1983-—Rome,
Italy

1987—Athens,
Greece
1991—Portugal
1995—London, UK

2003—France

2003—Netherlands

2003—Switzerland

2003—Spain
(50 Provincial
Capitals)®

2003—Portﬁgal

2003—Rome,
Italy

2003—England
only

1906 excess deaths in Portugal, 406 in Lisbon

35% increase in deaths in July 1v98.3
in 65+ age group

>2000 estimated excess deaths in heatwave
period 21-31 July 1987

997 estimated excess deaths in heatwave
12-21 July 1991

23% (184 estimated excess deaths)
in heatwave 30 July-3 August 1005

14 802 deaths during heatwave period
1-20 August (60% increase).

Excess mortality greatest in Paris, Dijon,
Poitiers, Le Mans and Lyon (>78% increase)

Estimated 500 excess deaths during
heatwave 31 July-13 August

1400-2200 excess deaths in summer 2003
(June-August inclusive). 3-5% increases

Approximately 975 excess deaths (7% increase)
in period June-August 2003 (inclusive)

Approximately 3166-4151 excess deaths
in June-August 2003 (inclusive), 8-11%
increase in mortality. Excess mortality in

August was 2175 deaths, a 17% increase

1317 excess deaths (36% increase 95%
Cl1 29-48%) during 10 day heatwaves
(30 July-12 August 2005)

In Rome, 944 excess deaths (19% increase)

in June to August 2003 (inclusive)

2091 excess deaths, 16% increase in 10 day
heatwave 4-13 August 2003

Predicted values

Deaths in same month in
previous year

Time trend regression adjusted
Predicted values

31-day moving average of daily
mortality in previous 2 years

Average of deaths for same period
in years 2000-2002

Predicted values from regression
model of weekly temperature and
mortality series

Deaths in previous years 1990-2003

Predicted values from regression
model of daily temperature
and mortality time series

Average daily deaths in period

15-28 July 2003. Estimates for
mainland Portugal extrapolated from
deaths reported in district capitals

Smoothed daily mean mortality for
same period in years 1995-2002

Average of deaths for same period
in years 1998-2002

a: Many studies also report deaths by age group, gender, and region or city—refer to the original source for further details
b: 35% of total population of Spain
Note: Comparisons of impacts between countries and between different heatwaves should be avoided because of different
methods of estimating the excess, for different heatwave periods, for different populations (urban, rural, major cities), etc.
No standardized estimates across European countries have been made for the 2003 heatwave event

Therefore, the development of tools that contribute to more effective management of the
phenomenon is essential irrader to minimize its impact, especially in urban areas.

1.4 beAWARHBroject goak

Disasterresponseplanners rescue teamsndfirst responders should be able to use a wide
variety of technologies and took® assist them during an incidenin every disasteand
crisis, incident time is the enemy, and getting accurate information about the sespent,

and impact of the disaster is critical to creating and orchestrating an effective disaster
response andecovery effort.

“ R. Sari Kovats, Kristie L. Ebi, 2@0atwaves and public health in Eurép® 9 dzNB LISy W2 dzNy It 2F t dzof A
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The goal inbeAWARES to develop auniform system to deal with emergency related to
extreme weatherconditions that can be adapted to the specific features of case studies
and type of emergencyThiscould lead to an optimization of resources during complex
emergency situations and to thpossibility of applying the systenm different places
characterized by similar problems.

More specificallybeAWARE will provide suppdat authorities and first respondeiis all the
phases of an emergency using a wide variety of technolalyaswill be developed starting
from the understanding oplatforms, theories andanethodologies that are already used for
disaster forecasting and management

With the aim to improve forecasting, early warning systems, transmission of the emergency
data and coordingon between first responders and authoritiebeAWAREOo0Is will be
demonstrated in 3 concrete pilot cases, representative of generic issues related to Flood,
Fire, and Heatwave:

1. Floods in Vicenza City (Italy)a highly populated and urbanized area, wiRktremely
complex drainage and irrigation networks and important economic activities, ecological
and cultural assets, characterized by high floodrisk

2. C2NBa0G CANBA Ay I fSyYOAl o6{ LJ Algtatedbodt 8 RS K
kilometers f NJ FNR2Y GKS /AG& /SYyiNBod ¢KAa SO2aead
fields that surround it, The Devesa forest and beaches with their dune environments is a
biodiversity hot spot with a great natural, landscape and cultural value. The Devesa
forestis 10 km long, about 1 km wide and occupies an area of 850 ha. It is located in El
Saler district, which is mainly dedicated to the agricultural, fishing and tourist sector and
has a population of 1704 people although it increases in summer since TheaNaauk
2 T [ &aid adeiafre and beach zone;

3. Heatwaves in Thessaloniki (Greeahighly populated and urbanized area. It is 218
largest city in Greece and on its Nofast side is located a suburban forest. Based on a
study made in 2013 regding the density of population in the cities in Greece, the urban
complex of Thessaloniki is in the highest population density level in Greece with over
9000 people/km. High temperatures during summer combined with high humidity
conditions, create a verghallenging and with grate hazards environment.

This document describes the use cases and requirements ob&AdVAREsystem, the
methodology used to define the use cases and the risks, challenges and the impacts
identified and analysed in order to deérthese use cases.
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2 Methodology

The beAWAREystem is intended to provide various services before, during, and after the
occurrence of natural disastefecusing orfloods, forest fires, and heatwavgeas described

in the section aboveA commonmethodologyhas been used to define the use cases and
requirements of thebeAWAREsystem More specifically beAWAREstarted with the
identification ofthe status of available tools througin existing situation analysis in order to
clarify the current digital landsape concerning emergency service requirensebeAWARE

has studied the requirements of the pilot cases at hand by identifying and interviewing
stakeholders (Municipalities, Regional/local Civil Protection Agencies, etc.) concerned with
integrated risk mangement (floods/flash floods/fires/heatwaves), focusing on their needs
and the current gaps both in th&tuationalawareness and command and control aspect of
the disaster responselherefore the first phase of the Project was dedicated to gather the
necessary understanding of the users and their needs in order to formulate an initial list of
requirements.

Later weekly telcos were performed among the Consortium partners in order to share a
common way to report all the informations aquired during the prex@hase.

During theUser RequirementsNorkshop held in Venice the 101 May 2017 the list of
requirements extracted from all the Use Case descriptions was clarifiedlzareéd among

the consortium partners. As a next step, the technical partners will go through the list of
requirements in order to verify their technical feasibility. In detail, a consolidated set of
system requirementswill be elicited. This will includeoipt consideration of all user
requirements from all the scenarios, generalization, abstraction and clustering of similar or
associated user requirements, formalization and standardization of the requirement
specifications, and allocation of system requients tobeAWARE subsystems.

2.1 Oonventions

In detail the following structure was establishech general emergency situation is
subdivided in scenarios, use cases and requireméhig. 2-1) following the ddinitions

reported below and characterized layunique identifiey whichallows the partners to speak

I a02YY2y fly3dzad 3Sé¢x yR G2 FILOATAGFIEGS O2y TA
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SCENARIO (Flood/Fire/Heatwave)

e § S

UseCase,1  UseCase,2 ..UseCase,n
Requirement,1 Requirement, 1 Requirement,1
Requirement,n Requirement,n Requirement,n

Fig.2-1: Requirement analysischeme

An operationalscenariois defined as the environmental and ecological context of the
natural disaster and its impact on the elements at risk and stakeholder assets.

Thefollowing namingand indexingconventionapplies

1 Operational scenarios aratalogued as [SCN_X]
o The Flood scenario is catalogued as SCN_1
o0 The Fire scenario is catalogued as SCN_2
o0 The Heatwave scenario is catalogued as SCN_3

A use casds defined as a conceptual description of intended or expected utilization of the
beAWAREystan to prepare for, respond to, or act upon the occurrence of the scenario or
various aspects therein. It is defined and specified from the operational user'sqfenw.

The use case serves to explain how the end users perceive the system and its dntende
values, but it is not binding in terms of implementation.

Thefollowing namingand indexingonventionapplies

1 Use Cases are catalogued as [UC_xyy], where x is the identifier of the scenario to
which the UC belongs, and yy is the serial number of tieecase (we assume that
there will not be more than 100 use cases perscenario).

User requirementsdescribe expectations, requests, and guidelines for functionalities,
capabilities, conditionalities, and features of tleAWAREsystemthat would facilitate
successful completion of the usases.

That said, since user requirements may be incomplete, biased;rewdlistic, similar,
complementary, or even contradicting to other user requirements, the user requirement set
constitues a baseline for a set of fuimmal requirements, that will be elicited and
consolidated by thdbeAWAREystem architecture Integrated Product Team (JRARRd will

be considered as the binding requirement set.
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Thefollowing namingand indexingconventionapplies

1 User Requirements arcatalogued as [UR_xzz], where x is the identifier of the
scenario in which the requirement originated, and zzis the serial number of the
requirement.

All the end users worked oproviding specific examples for all their casestegratedin a
document format shared during the telcos. In detail such document had to contain the
following informations:

1 A graph diagram

1 Astory line

1 Examples of thevisual information thamight be presentedo the authorities (e.g.
spots in a map etc)

Example of the textuahformation that might be presented to the authorities
Example of messages that might be presented to the people

Example of messages that might be presented to first responders

Example of reports from the first responders that might be presented to the
authority (tasks etc.)

The roles under the term authority

Mobile application equipment

E NE B

All the textual examplewsvere providedn bothlanguages (native and English).

2.2 The Requirements Elicitation Process

The purpose of this document is to describe therusguirements forbeAWAREbased on
profound understanding of the operational scenarios of flood, fire, and heatwahe.
process for generating this set of requirements and for transforming it into a formal set of
system requirements is defined as thexjuirements elicitation process

First, we describe in sectidhthe risks and impacts of each operational scendetined for

the beAWAREprogram ¢ flood, fire, and heatwave per elements at risks and assets of
humanitarian, economic, cultural, and ecological importance. We also describe the
difficulties, challenges, and inhibitors of mitigating and preventing these risks.

Secondly, in sectio®t we provide an explanatio and description of the operational
scenarios as they emerge and evolve with curstiate solutions and procedures. The
scenario description and analysis provides for understanding the ecological situation,
environmental and economic impacts and implioas, decisiormaker roles,
responsibilities, and considerations, etc.

Once the description of scenarrelated risks and impacts and scenario dynamics are
clarified, in sectiorb we describe the useases fobeAWAREystems, which represent how
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the endusers and operational stakeholders exp&&gAWAREO assist them while coping

with scenarierelated challenges. Use cases describe how users expect or request to interact
with beAWAREwhich kinds of inputs andutputs they expect or intend to exchange with

the system or through the system with other users, and how they perceive the internal
dynamics of the system as it provides these values.

Finally, based on the understanding and clarification of how usersintgifact with the
system and benefit from such interactions, in chaptrwe specify the operational
stakeholder and user requests, intents, expectations, constraints, and requirements
(collectively referred tasuser requirementyper use cases of each scenario. The final result
is therefore a set of scenadoased, operationallyustified, and prioritized set of user
requirements.

Based on this deliverable, a consolidated sesydtem requirementswill be elcited. This

will include joint consideration of all user requirements from all the scenarios,
generalization, abstraction and clustering of similar or associated user requirements,
formalization and standardization of the requirement specifications, aridcation of
system requirements tdeAWAREsubsystems. This set of system requirememd be
elaborated inD7.2¢ System Requirements and Architecture

An illustration of the requirements elicitation process described above is shoWwigig-2.

As we can see the input to this activity is the inital scenario set. The activities pertaining to
Task T2.1 and to its corresponding Deliverable D2.1 are Risk and Impact Analyzing, Scenario
Analyzing, Use Case Analyzingd &Jser Requirement Specifying. Tlad¢ter provides the

User Requiement Setc the final output of D2.1, which constitutes the basis for the System
Requirement Specification activity and for generating the System Requirement Set.

Scenario Definition

Proposal Stakeholders, Pilots, Scenario Overviews: Flood, Forest Fire, Heatwave
T2.1-> D21 ’
Risk and Impact Analysis
D21 -ch. 3 Risks, Impacts, Elements at Risk, Assets, Mitigation Challenges

Scenario Analysis
D2.1-ch.4 Detailed Scenario Description, Current State Solutions and Procedures

Use Case Analysis
D2.1-ch.5 Scenario-Based Use Case Descriptions

User Requirements Specification
D2.1-ch. 6 Scenario-Based, Use-Case-Driven User Requirement Set r
System Requirements Specification

D7.2(M10) System Requirement Set, Functional Architecture Specification, Requirement Allocation

Fig.2-2. The Requirements Elicitation Process
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After the delivery of D2.1 and D7.2, requirements development and implementation
continue to evolve throughout the program, with the completion of intermediate prototype
versions and thénal version. In between, revised and refined requirement sets are going to
be published as part of deliverabled D2.3 (M15, towartddiotoype at M18), D2.5 (M22,
towards 2 Prototype at M24), and D2.7 (M31, towards Final System at M36). This is
illustrated in Fig.2-3 along with more detailed specification of the requirement sets and
system version contents.

D2.1¢V14

Use Cases & System Pilot use cases Pilot use cases Pilot use cases
Initial User Requirements setup for 15t setup for 2nd setup for final
Requirements & Architecture prototype prototype system
D2.1 D7.2 D2.3 D2.5 D2.7
(M5) (M10) (M15) (M22) (M31)
9 9 9 9 99995 9 8
MS1 MmsS2 MS3 mMs4 MS5
(M6) (M12) (M18) (M24) (M36)
Delivery of Technological Operational 1st Prototype 2nd Prototype Final System
Roadmap Prototype
Delivery of project website _
version of the beAware
user requirements infrastructure platform, integrating: platform, integrating:
« Initial social + Basic module of text = Advanced techniques
media monitoring analysis + Social event detection
module * Semantic representation  + Multimedia concept
« audio/text and and reasoning module extraction
multimedia + Emergency report + Decision support module
datasets generation modules + MS4 also includes final
annotation + Data source use cases and

« research study

management framework

requirements

for visualization
= web real time
communication
+ network
infrastructre

prototype

Fig.2-3. Requirement Development and Delivery Timeline
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3 Risks ad Impacts for Flood, Fire and Heatwave

Even though the processes that generate the disaster might be fundamentally different,
techniques to assess risk, evaluate preparedness, and assist response appear to have much
in common and can share and benefit Mo advances in mobile technologies,
communications, video analytics, geographic information science (such as data acquisition
and integration; data ownership, access, and liability iss@esl interoperability) and
information technology in general.

Each oe of above cited scenarios (Flood, Fire, and Heatwave) can be characterized by a
level of risk the evaluation of risk and its components is in fact crucial in order to address
correctly the development of thbeAWAREystem.

Therefore risks and impactsilivbe described in the following in general terms, using the
knowledge from the specific cases of Vicenza, Valencia and Thessaloniki respectively, since
the goal of the project is to develop technologies that can support the management of these
criges in all possible similar contexts.

3.1 The concept of Natural Risk

The concept of risk refers to the combination of the probability of a certain hazard to occur
and of its potential negative impacts (EX007; FLOODsit009; UNISDR009):

R =f (HxVXE)
where

Hazard (H) The hazard is the occurrence of the physical event, which can happen with a
certain probability and intensity. The difference between the hazard and the disaster is that
a hazard may not cause any negative impact (2&20).

Vulnerablity (V): Vulnerability is defined in this report as the susceptibility or predisposition
for loss and damage to human beings and their livelihoodsyedkas their physical, social,

and economicsupport systems when affected by hazardous physical evéhatmerability
includes the characteristics of a person or group and its situation that influences its capacity
to anticipate, cope with, resist, respond to, and recover from the impact of a physical event
(Wisner et al 2004; Schneider et aR007; Cardna, 2010; Gaillargd2010).

Exposure (E)Exposure is defined in this report as the presence of people, livelihoods,
environmental services andesources, infrastructure, andconomic, social, and cultural
assets in areas or places that are subject to doeurrence of physical events and that
thereby are subject to potential futernegative impacts (UNISER09 Gasper2010).
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The first two elements, hazard and vulnerability, are characterized by probability
distributions, while the latter, exposure, gvides the unit of measurement of risk, that is
money (sed-ig.3-1).

R=f(H x V x E)

Exposure

(a) Source: Crichton (1999), redrawn. (b)Source: Martina (2012), redrawn.

Fig.3-1. Graphical descriptions afisk (Kulturisk FP7 Project, 2011)

Risk is, therefore, the damage that occurs or will be exceeded with a certain probability in a
certain time period (Merz et al2010).

In the case of a flood event, the hazard outcome is a map of intensity (exprestds of
depth, persistence, or velocity) of the flood, provided by the hydrological analysis and
modeling i.e. flood frequency analysis, geomorphological characteristics of the region under
assessment (pathway) and manufactured barriers against thartigattenuation) elements

of the assessed area. Considering different return times and measures of intensity, multiple
hazard mapsare produced Exposure identifies the presence of people and assets and as
much as possible the social, environmental andregnical value of them. Vulnerability is
defined as another map resulting by the combination of physical and social components. The
physical component is captured by the likelihood that receptors located in the area
considered could potentially be harmedsusceptibility of receptors). The social one is the
ex-ante preparedness of society given their risk perception of awareness to combat hazard
and reduce its adverse impact or their-past skills to overcome the hazard damages and
return to initial state(represented by adaptive and coping capacities

Hazard, vulnerability and exposure are foreseen as maps, therefore, they are spatially
explicit and they will be integrated in a GIS context. For instanaegrid cell of GIS maps of

a certain size, we caexplicitly show the expected depth of a flood and the presence of
buildings and people and the likelihood of them to be damaged or har(figo3-2).

The beAWARE project aims at reducing risk by supporting thgermentation of
countermeasures that can reduce:

1 the power of hazards, e.g. by supporting decision makers in managing structural
measures such as dams that can control flood volume;
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1 the exposure and vulnerability in hazard zones, e.g. by alerting imaevaeople in
flood vulnerable areas. Early warning systems coupled with real time responses are also

a useful countermeasure that reduce exposure and vulnerability of people and
communities.

ERE

(H,V,E) Rmzcsprons(H;VlE) R(H,V,E)
Hazaffl — Tr 100 s RV -E—H-D

RISK HAZARD CLASSES
CLASSES  P3 P2 P1 Hydraulic Risk Map — Tr 12'0__ve/ars
D4 R3 |R2 S A
:
Z |os R3 |R3 R2 &
m ol
(o]
21 D2 R3 |R2 |R2
13
m | D1
(22}
RINTERVALS | DESCRIPTION Risk category
Exposure — Tr 100 years
R~/ 0T<R=02 R1
Vs 02<R=<0S$
R2
[05<R=9
R3
09<Rs1
R4

Fig.3-2. Exampe of flood risk maps generation (Floddisk Management PlanAAWA 2017)

3.2 Element at Risk

The European Flood Directi&C,2007) represents an ad hoc legislative framework to
support the development of proper flood management strategies, in orderettuce the
adverse consequences for human health, the environment, cultural heritage and economic
activities resulting from such calamitied/e adapted this classification of exposed elements,
commonly used in flood risk analysis, for all the beAWARE soenar

In this senseTable3-1 reports a list of elements that could be affected by floods, fires or

heatwaves blonging tothe four maincategoriesof elements at risk: 1) Social, 2) Economic,
3) Ecological, and 4) Cultural.
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Table3-1. Elements at Risk
Macro # Element at risk Flood Fire Heatwave
category
Social BD1 |Inhabitants Yes, in particular |Yes, in particular Yes,
those living close |those living closg dueto power
to the river, or in |to forest biomasg blackouts, causing
basementsand |& visitors elevators not to
unable to leave work
their houses(e.qg.
due to water Those unanble
blocking exit to the (elders, sick people,
street) or cars etc) to leave their
houses and i stuck
with no AIC
Children, Outdoor
workers
(construction,
roofers, migrant
workers), Military ,
Elderly
Economic|ED2 |Public & private Yes Yes, especially
buildings close to the
forest
B03 |Industrial activiles |Yes
B4 | Communication Yes Yes Yes
Infrastructure (e.g. Affected Public
transport lines)
B)5 |Cars Yes Yes Cars (e.g. parked or
(e.g. parked or moving)
moving)
B)6 |Substations and Yes Yes substations.
Pumping stations Extensive power
needs mighcause a
failure
B)7 |Teleconmunications|Yes Yes
B8 |Road and Yes Yes
railway
B9 |Agriculture: Yes Yes Yes,
livestock Livestock
E10 |Agriculture: Yes, Yes Yes,
crops and other (oversaturated due to drought
plants (e.qg. with water)
Vegetables,
Vineyards)
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Macro # Element at risk Flood Fire Heatwave
category
Ecological E11 |Natural habitat Yes Yes
E12 |Forest biomass Yes Yes,
due to drought
E13 |Animals and plants |Yes Yes, Yes,
in protected in protected
environment environment
E14 |Dunes An essential task
in this
environment due
to its weakness
Cultural |E15 |Historicalbuildings |Yes, Yes
in particular those
located in the city
center
E16 |Historic sites Yes
E17 |Objects of art Yes
standing
alone or firmly
attached as an
integral part of
buildings
3.3 Impacts

According to the Common Implementation Strategy Wogk@roup on FloodavGF 2012)
the Consequences/impacts/effectsan be defined as@An impact points at the economic,

social or environmental damage that may result frorfleemd. An impact may be expressed
quantitatively or qualitatively. The terms conseaque, impact and effect can be used
AYOUSNOKFy3SIH of

w

e €

A possible classification of these impacts is presentefiaimie3-2 wich is an elaboration of
the catalogue of floodconsequencegroposed in WGK2012) which integrates the flood
consequences identified in Halcrow (200®8enningRowsell et al. (2005and Ecodecision

(2006).
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Table3-2. Impacts

Macro |# Impact Flood Fire Heatwave
category
< IMO1 |Impad Yes Yes Health problems
8 on human health: |Injuries from Healthproblems |due to exposure
n Quasi direct being knocked |due to exposure |to heat

physical health over by flood |to heat & smoke

effects(e.g. water, thrown |(e.g.respiratory

Injuries) against hard difficulty, burns,

objects or strucl
by moving
objects; injuries
from over
exertion during
the flood (e.g.
sprains);
hypothermia;
cold, coughs,
flu, headaches;
sore throats or
throat
infections; skin
irritations (e.qg.

rashes)

shock, and
unconsciousnesgs
and malnutrition
due to lost crops.
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Macro |# Impact Flood Fire Heatwave
category
IMO2 | Impact Yes Yes Healthproblems

on human health:
Longer term
physical health
effects.

Gastreintestinal
illnesses;
cardiac
problems;
respiratory
problems (e.g.
asthma, chest
infections,
pleurisy);
lacerations,
abrasions and
contusions;
sprains and
strains; skin
irritations (e.g.
rashes,
dermatitis, etc.)]
high blood
pressure; kidney
or other
infections;
stiffness in
joints; muscle
cramps; insect
or animal bites;
erratic blood
sugar level
(diabetics);
weight loss or
gain; allegies
(e.g. to mould

spores)

Respiratory
problems; long
term skin
problemes (e.qg.
fire wounds with
infections and sca
tissue);
malnutrition may
cause long term
effects (e.g. loss
of bone dengy
and damage to
the organs).

due to exposre
to heat

Body becomes
unable to
regulate itself &
sweating
mechanism fails
core body
temperature
rises
Symptoms:
Very high body
temperature
Red, hot skin
Rapid strong
pulse
Throbbing
headache
Confusiomg
altered mental
state
Dizziness,
nausea,
vomiting
Unconsciousneg
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Macro |# Impact Flood Fire Heatwave
category
IMO3 | Impact Yes Yes Yes
on human health: (e.g. due to
Pshycological Anxiety; Anxiety; Overcrowded

health effects

panic attacks;
increased stress
levels;
depressions;
lethargy / lack
of energy;
feelings of
isolation;
sleeping
problems;
nightmares;
flashbacks to
the event;
increased use O
alcohol or drugs
Anger/tantrums
Mood
swings/bad
moods;
increased
tensions in
relationships
(e.g. more
arguing);
difficulty
concentrating
on everyday
tasks; thoughts
of suicide

panic attacks;
increased stress
levels;
depressions;
lethargy/lack of
energy; sleeping
problems;
nightmares;
flashbacks to the
event; increased
use of alcohol or
drugs;
anger/tantrums;
mood swings/bad
moods; increased
tensions in
relationships (e.g.
more arguing);
difficulty
concentrating on
everyday tasks;
thoughts of
suicide.

The pshycologica
heath effects
depends on the
affected person
(e.g. their life
situation,
experience, and
copingmechanisn

public places)
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Macro |# Impact Flood Fire Heatwave
category
IMO4 | Impact Yes Yes Yes
on human health: |(eg. for (e.g. severe
Death drowning or injuries caused by
severelnjuries) |heat and smoke,
severe
malnutrition,
overwhelming
pshycological
effects such as
depression)
IMO5 |Impact on family |Yes Yes Yes
life and social
relations:
Difficulties in
meeting basic
needs
Difficulties in
recovering the
house
Difficulties in coping
with relatives
suffering from
hedth problems
Evacuation from the
area
Loss of time and
recreational
opportunities
Disruption of
financial situation
IMO6 |Disruption of Yes Yes Yes
community services
(Education
Governance
Health and home
care Security)
IMO7 |Loss of memorabili{ Yes Yes

and irreplicable

items
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Macro |#
category

Impact

Flood

Fire

Heatwave

IMO8

Buildings
(residential)
and conterts:

Damage to the
building frabric

Yes

Yes

IMO9

Buildings
(residential)
and conterts:

Damage to content
(domestic
appliances;
electrical
appliances;
furniture and
furnishings; clothes
X 0

Yes

Yes

IM10

Damage to vehicleg

Yesg water &
mud

Yesc ashes &
smoke

IM11

Economic activities
Damage to the
building fabric

Yes

Yes

IM12

Economic activities
Damage to building
services

Yes

Yes

IM13

Economic activities
Damage to movabl
equipment

Yes

Yes

IM14

Economic activities
Damage to fixtures
and fittings

Yes

Yes

IM15

Economic activities
Damage to stoks

Yes

Yes

Yes

IM16

ECONOMIC

Economic activities
Loss of earnings

Yes

Yes

Yes
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Macro
category

#

Impact

Flood

Fire

Heatwave

IM17

Public utilities and
related
infrastructure:
Damage to power
plants

Yes

Yes

Yes

(as consequenc
people can be
trapped in
elevators of
stuck in
elevators or in
houses without
AC)

IM18

Public utilities and
related
infrastructure:
Damage to water
and sewage
treatment plants

Yes

IM19

Public utilities and
related
infrastructure:
Damage to
electricity, gas,
district heat, water
and
telecommunicationy
transmission
infrastructure

Yes

Yes

IM20

Public utilities and
related
infrastructure:
The phone lines ar¢
down or tied up or
simply not working.

Yes

Yes

IM21

Public utilities and
related
infrastructure:
Losses caused by
the disruption of
electricity, gas,
district heating,
water and
telecommunication
services

Yes

Yes

Yes
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Macro
category

#

Impact

Flood

Fire

Heatwave

IM22

Transport
infrastructure:
Damage to the
road, railway, port
and airport
infrastructure

Yes

Yes

Damage to the
infrastructure,
such as the poorly
laid roads, which
were unusable
after the fire

IM23

Transport
infrastructure:
Traffic jam

Yes

Yes

Yes

IM24

Transport
infrastructure:
Accidents

Yes

Yes

Yes

IM25

Transport
infrastructure:
Losses caused by
the disruption or
interruption of the
road and railway
network and port
and airport
infrastructure (not
always an economi
cost)

Yes

(e.g.) Bus
service
interruption

Yes
(e.g.) Bus service
interruption

Yes
(e.g.) Bus servig
interruption

IM26

Agriallture/Arable:
Damage to land,
Damage to crops,
Damage to
equipment

Yes

Yes

Yes

IM27

Agriculture/
Livestock

Loss of livestock
Damage to land
Temporary loss of
grazing

Yes

Yes

Yes

IM28

Agriculture/
Horticulture
Damage to land;
Loss of produce

Yes

Yes
Loss of materials
like rubber trees,

crops

Yes
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Macro |# Impact Flood Fire Heatwave
category
IM29 | Agriculture/ Yes Yes Yes
Forestry Lossof forest
Damage to forestry, resources.
IM30 |Impact on the Yes Power cuts|Yes Yes,
guantity and quality related to floods microclimate of
of ecosystem good{may disrupt air pollution, the city will be
and services water treatment|waters with forest| affected.
and supply fire ashescrop
plants thereby |pollution
increasing the
risk of water loss of biomass,
- borne diseases |landscape impact
< .
@) as cescribed
O] Loss of land, such
9 as the local forest
8 gardens
w
?E' IM31 | Damage to buildup | Yes (e.g.
o heritage Damage to | Damage to
E parks and gardens|artworks)
35 Damage to
O archaeological sites

3.4 Difficulties

G5AFTFAOdL GASaAE

NE T Od2N&A
management. During the first phase of the Projectstakeholders (Municipalities,
Regional/local Civil Protection Agencies, etc.) concerned with integrated risk management
(floods/flash floods/fires/heatwavesyvere identified and interviewed, focusing on their
needs and the current gaps both in the awarenesd aammand and control aspect of the

disaster responsdn detail the following list of difficulties resulted:

LINE@Sy GAy3
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Table3-3. Difficulties

Description

Flood

Fire

Heatwave

D01

Uncertainty of weather,
forecasts

Especially in cas
of flash floods in
small catchment
areas caused by
small scale rain
events, more
difficult to be
evaluated.

Low resolution o
weather
forecasts (>
5kmaq).

Increasing
uncertainty for
forecasts
characterized by
wider time
windows(>3
days)

Especially for a areas
characterized by o
special micreclimate
conditions

Especially for a
small area in req
time

D02

Uncertainty of forecast|
prediction models

Lack of recorded
environmental
data (flood
areas, water
depth) to
calibrate
Hydrobgical
hydraulic
forecast models.

Fire can start in differen
ways (e.g. natural or
human causes)
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#

Description

Flood

Fire

Heatwave

D03

Missing decision
support system
platform:

Visualized reports
Environmental
sensor data
Number of people ir
danger
Availability &
location of rescue
teams in the field

Yes

-to know where
people are really
in danger in
order to send
rescue teams;

- to know the
number of
people and
assets that are
(or may
be)affected by
the flood;

-to know real
time
environmental
data (from
standard sensor
and
meteorologcal
radar);

- to know flood
model forecasts
- to Visualize
pertinent
information
provided via
mobile Apps,
calls, text
messages, as
well as social

media streams

Yes

- to know where people
are really in danger in
order to send rescue
teams or ordering
evacuations/confinment
- to know the number of
people and assets that
are (or may be)affected
by the forest fire;

- to Visualize pertinent
information provided
via mobile Apps, calls,
text messages, as well
as social media stream

Yes

- to know where
people are really
in danger in
order to send
rescue teams;
- to know the
number of
people and
assets that are
(or may
be)affected by
the heatwave;
- to Visualize
pertinent
information
provided via
mobile Apps,
calls, text
messages, as
well as social
media $reams
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# |Description Flood Fire Heatwave
D04|Missing Automatic - Send location g Yes Yes
warnings & safe places - Send location of safe |- Send location
recommendations - Send warnings|places; of places of
- Citizens in order to avoid|- Send warnings in orde relief;

- First responders

possible
interferences
with ways to be
used only by civ
protection
volunteers

- to warn people
of a river
overtopping
and/or breaking
- to warn people
on the progress
of flooding and
on flooded
underpasses

- to warn people
approaching a
flooded area

to avoid possible
interferences with first
responders;

- to warn people of pre
emergency level 3
establishment (extreme
fire risk) ;

- To inform people of
forbidden
activities/behaviours;

- To inform people of
selfprotection
measures;

- to warn people
approaching a burning
area

- Send warnings
to people about
Imminent
heatwave

DO5|Assign tasks to first | Yes Yes Yes
responders - Assign tasks to| - Assign tasks to first |- Assign tasks tg
first responders | responders and evalua first responders
and evaluate their evoltion in real | and evaluate
their evolution |time their evolution
in real time in real time
D06/ Limited visibility Monitor river Monitor fire evolution,
level, levee satellite cameras aess.
overtopping &
breaking and
rainfall,
especially at
night
DO7|Detect people and cargIn the river and |Yes, in the forest area
in flooded road
underpass
DO08|Limited time between |Yes Yes Yes

responder actions

model forecast and the
implementation of first
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# |Description Flood Fire Heatwave
D09 Overcrowded in Could obstruct the
summer time and arrival of first
vacation weekads responders and make
evacuation more difficu
D10 Difficulty in predicting ¢ Yes
blackout
D11{Handling traffic, even Yes
before a blackout
occurs
D12/ Dealing with people Yes

that will gather in
multiple locatiors
across the city

D13|Pinpoint exact Yes Yes, due to uncertainty | Yesmultiple
location(s) where of forest fire forecast. |reports from
rescue teams are Weather conditions may various sources
actually needed rapidly change. may make it

difficult to assess
if several rescue
teams are
required for
several different
groups of peoplg
in danger, or
whether all
reports are
referring to the
same incident
and one rescue
team can handle
the situation

D14 Dark spots where Yes Yes
communications may
be lost

Since beAWARE should address any Flood, Fire, and Heatwave at any geographical location
this sectionwas dedicated to thelescrption of the general risks, impacts, and difficulties
related to any of these kind of event® order todemonstratehow the beAware solution

will be capable of managing thesgeneralchallengesthree demonstationscenarios and
usecaseswill be implementedin Vicenza Thesaloniki and Valenciarhese scenarioand
use-caseghat are representative for generic issues related~tood, Fire, and Heatwave are
described in the following sectied and5. Finally, starting from current gaps and difficulties
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related tothese realcrisis managemenproblems expectations fromtie beAWARE system
will be translated in terms of users requiremeitsreported in sectiorb.
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4 OperationalScenarie

4.1 SCN_1Flood

Description ofFloodDemonstrationsite

The catchment of the upper Bacchiglione River, closedatePdegli Angeli in the historical
centre of VicenzdFig.4-1), is located in the north of the Veneto Region, a plain that is
fringed by the Alpine barrier at a distance of less than 100 km to the north of thiatikd
Sea (Barbi et al., 2012).

Fig.4-1. The Bacchiglione Catchment closed at Vicenza

With regard to the precipitation climatology, the southern part of this plain is the drier, with
approximately 701000 mm of mean annual rainfall, whereas more than 2000 mm are
measured close to the pralpine chain. Obviously, these differences are mainly related to
the mountain barrier and its interaction with southerly warm and humid currents coming
from the Mediterrarean Sea (Smith, 1979). Indeed, the topography of the region rises from
the southern plain at about 30 m above sea level (a.s.l.) to about(Z20® m a.s.l. in the

first orographic barrier, the pralpine chain, and then further to the north to tHgolomites,

a mountain massive that peaks at over 3000 m a.s.l. In the northern part of the Bacchiglione
catchment, the terrairelevations raise from 250 toODO m a.s.l. in less than 1 km, with
slopes up to 70%. A significant portion of the annual rainfall oftencentrates into very
short periods of time in the form of what often turns out to be an extreme event with deep
convection playing a central role (Barbi et al., 2012; Rysman et al., Z& &fonsequence,
severe flooding event have threatened agricutuand urban areas in the recent years (e.g.
Scorzini and Frank, 2015), since the upper Veneto plain is a highly populated and urbanized
area. These floods are characterized by low response time (lower than 12 hours) and are
also triggered by snowmelt.
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