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Abstract

Early warning systems are an essential tool for managing flood emergencies. Alert and warning applications and mobile-
phone messaging services have become increasingly widespread among major international emergency agencies as means
of communicating risks to the population, and their effectiveness in reducing human and material damages during flood
events is significant. Despite their crucial importance, one of the main challenges in the field of emergency communication
is the lack of protocols for systematic and standardized production of warning messages. While emergency agencies produce
messages on a diversity of topic areas, there are no protocols for structuring their content according to communication func-
tions, exhaustive identification of the relevant areas of action, or classification of content according to different topics. With
a view to this opportunity for improvement, the aim of this article is to propose a method for creating a catalog of warning
messages enabling their systematic composition and organization. To exemplify the successive stages in the development
of such a catalog, we present here the resources and methodological process followed by the authors of this article when
commissioned with this task by the emergency services of the Valencian Autonomous Region (south-east Spain) for flood-
risk communication. The warning message catalog was pilot tested with experts and user focus groups. Developing warning
message catalogs offers a vital resource that can enhance the outreach and operability of warning systems in the current

context of increased flood risk due to climate change.
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1 Introduction

Sending alert and warning messages to exposed communi-
ties have been shown to significantly mitigate both material
and human losses during natural disasters and emergencies
(Carsell et al. 2004; Fakhruddin et al. 2020; Intrieri et al.
2020). These messages are designed to disseminate critical
information for prevention and response, as well as foster
safety behaviors among the affected population. Emergency
management agencies have developed and implemented har-
monized systems to alert populations about specific haz-
ards or potentially disastrous events, their probability and
general recommendations on preparation and immediate
behavior. However, emergencies and disasters also require
communicating relevant and more detailed information on
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self-protection and safe behavior during the whole disas-
ter life cycle. While alert systems are usually designed in a
highly protocolized and standardized manner, warning sys-
tems require a more contextualized communication accord-
ing to the particular characteristics of the emergency and
affected population (Sorensen 2000; Leonard et al. 2012;
Pescaroli and Magni 2015). This need of adaptation to the
local socio-territorial context and the particularities of the
event is a challenge to emergency agencies, which need
ready-to-use informative and warning contents that facilitate
a fast and efficient response. This difficulty to create contex-
tualized warning content results in the usage of messages
of a generic unstructured nature and the lack of standard-
ized repositories. This research paper outlines the procedure
employed to develop a comprehensive and easy-to-use cata-
log of pre-written, structured, and tested warning messages
in the case of flood events in the southeastern coast of Spain.
The objective of this study is to serve as a benchmark for
risk managers and emergency response agencies in the crea-
tion of similar locally adapted warning message catalogs.
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By doing so, this tool is intended to supplement the neces-
sary protocolized alert systems aimed at communicating an
immediate risk situation. This catalog of warning messages
is an applied social science contribution to address the chal-
lenges posed by climate change and the escalating frequency
and intensity of extreme events. Amidst this climate crisis, it
is crucial to bridge the gap between scientific disaster stud-
ies and applied risk management (Spray et al 2009; Ortiz
etal. 2021) in order to minimize the human costs associated
with floods.

2 Literature review

The specialized literature establishes a conceptual distinc-
tion between alert and warning. The term alert is frequently
utilized as a signaling mechanism to denote the occurrence
or potential occurrence of a significant event (Alexander
2002; National Academies of Sciences, Engineering, and
Medicine 2018). The primary role of these alerts is to garner
attention and make the population aware of an important
situation. Essentially, they serve as the initial notice of a
potentially impactful situation. Unlike alerts, warnings are
designed to provide a more comprehensive set of informa-
tion about the situation (Pescaroli and Magni 2015; FEMA
2023). The primary function of a warning is to provide spe-
cifics about the event that the alert has indicated, and criti-
cally, to guide people towards appropriate protective meas-
ures. While alerts awaken one's awareness to the occurrence
of a situation, warnings enrich this awareness with detailed
and contextualized information and practical steps for miti-
gation (Lundgren and McMakin 2018; Basher 2006). Thus,
the two-step process of issuing alerts followed by warnings
ensures not only heightened awareness of an event, but also
an informed and appropriate response to it (Hoppner et al.
2010). However, this conceptual distinction does not always
apply to the practice of risk communication, and it can be
hard to find a precise differentiation between both terms,
and it is common to find warning-style content in alert com-
munication and vice versa. Actually, the term Early Warning
Systems is usually defined as “the provision of information
on an emerging dangerous circumstance where that infor-
mation can enable action in advance to reduce the risks
involved” (Basher 2006), and are usually enacted before the
hazard becomes active (UNISDR 2012; Kelman and Glantz
2014). Thus, Early Warning Systems can be interpreted in
the intersection of alerts and warnings. The warning mes-
sage catalog produced in this project is intended to cover
both early warning and warning and, therefore, the whole
life cycle of the flood event.

In recent years, there have been significant advances in
emergency communication strategies, which make “2.0
alert and warning systems” an emerging and promising
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field of work. The ceaseless development of information
and communication technologies and their widespread use
by the population represent a window of opportunity for
increasing the outreach and effectiveness of these systems.
For this reason, the main international emergency agencies
have incorporated these technologies into their communi-
cation systems and created applications and mobile-phone
messaging services to inform endangered communities
in emergency situations (Reuter et al. 2017; Fischer et al.
2019). These new channels afford important advantages,
such as instantaneous communication with the user, selec-
tive messaging via geolocation, and versatility in the use of
infographics (Cumiskey et al. 2015). Examples of alert and
warning applications used by government agencies include
the NINA app (by the German Federal Office for Civil Pro-
tection and Disaster Assistance), the FEMA app (by the
US Federal Emergency Management Agency), and Disas-
ter Alert (by the Pacific Disaster Center), among others. In
the United States, mobile-phone messaging services have
been used for sending alerts mainly via the WEA (Wireless
Emergency Alert) system. In the European Union, recent
legislation has advanced towards incorporation of this sys-
tem into the warning and alert strategies of all European
emergency agencies. Thus, article 110 of European Parlia-
ment Directive 2018/1972 requires member countries to put
in place mobile-phone-based warning systems ensuring the
broadcast of alerts to all communities that may be affected
by emergencies, including meteorological phenomena such
as floods. One of the most relevant examples of protocoliza-
tion of alerts is the Common Alert Protocol (CAP). CAP has
been an approved system since 2004 for the standardized
delivery of alerts for any type of natural, technological, or
public health hazard. It provides a format for communicat-
ing key emergency facts in a standardized manner through
the following questions: what is the emergency, where is the
affected area, how soon should people act, how severe will
it be, how certain are the experts, and what actions should
people take. CAP also uses an XML-based data format that
allows for coordinated information exchange among differ-
ent alert technologies, such as cell phones, radio, television,
or networks based on the Internet. This alert-oriented system
has been progressively adopted by major emergency agen-
cies worldwide.

The main objective of these apps and technology-based
systems is to inform users before and during different emer-
gency situations, such as natural hazards, technological
disasters, or other situations that pose a risk to the popula-
tion. The majority of warning apps cover various types of
hazards, while applications specialized in a single type of
hazard are less common (Tan et al. 2017). The information
transmitted by these apps usually comes from the authorities
responsible for emergency management. Messages are deliv-
ered through push notifications to users who have previously
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downloaded these apps from the Google or Apple markets.
Typically, the information is location-based and the users
who receive the notifications are within the influence zone of
the hazard during the message delivery. These apps usually
alert the population about imminent hazards that can cause
widespread damage and provide advice on ideal behaviors
to prepare, respond, and recover from the effects of these
events (Reuter et al. 2017).

According to a review of 57 apps conducted by Tan et al.
(2017), the predominant communication format of these
applications consists of a one-way interaction between
the authorities and the general public. It is challenging to
find experiences of bilateral communication that provide
information, gather the response from the general public,
and aggregate it to redistribute in the form of new alert
messages. As an example, the FEMA App allows users to
upload photos of places affected by a disaster and share their
location to make them known to other interested individu-
als (Reuter et al. 2017). Furthermore, Tan et al.’s (2017)
review reveals that the majority of these apps are designed
to transmit immediate and general response recommenda-
tions or alert/early warning messages, thus, covering to a
lesser extent the necessary information to prepare the popu-
lation before the event and guide their recovery actions in the
post-event phase. Specifically, only one in four warning apps
offers information on the preparedness and recovery phases.
Considering the conceptual distinction between alerts and
warnings outlined previously—alerts as the initial notice of
a potentially significant event, and warnings as more detailed
information providing guidance on appropriate protective
action—the emphasis on alerts can be seen as a distinctive
characteristic of these applications.

In parallel to these developments, research has been
conducted into the factors influencing the population’s
response to alert and warning messages (Mileti and Peek
2000; Leonard et al. 2008; De la Cruz-Reyna and Tilling
2008; Grothmann and Reusswig 2006; Kuller et al. 2021;
Thieken et al. 2023). The comprehension and adherence to
flood warnings are influenced by a range of psychological,
social, and technical factors. Psychologically, emotions like
fear and anxiety shape how individuals interpret and respond
to alerts. While these emotions capture attention, they can
also impede a precise understanding of the warnings (O'Neill
and Nicholson-Cole 2009; Perreault et al. 2014). Risk per-
ception is also crucial in this sense, as people are more
likely to take warnings seriously when they perceive their
properties and personal safety to be at risk. Trust in infor-
mation sources is another significant psychological factor,
for people are more inclined to follow warnings from reli-
able sources (Heitz et al. 2009; Terpstra 2011; Wachinger
et al. 2013). On the social front, interpersonal communica-
tion networks among family members and neighbors play a
key role in risk perception. An individual is more likely to

follow warnings when their social environment does so as
well (Nagarajan et al. 2012). Additionally, social and cul-
tural norms influence how individuals interpret and react to
warnings, whether through trust in authorities or traditional
practices for facing floods. The trust and reputation of local
institutions has been shown to be a very important predictor
of compliance with warnings (L6pez-Vazquez and Marvan
2003; Terpstra et al. 2009). Likewise, it has been observed
that individuals with prior experience of flooding tend to be
more receptive to warnings (Armas and Avram 2009; Botzen
and van den Bergh 2012; Wood et al. 2012). In this sense,
when alerts refer expressly to past floods, the attention of
users is higher and maintained over time (Bradford et al.
2012; Wagner 2007).

Lastly, technical factors related to message quality and
communication channels are fundamental for understand-
ing the impact of warnings on the population. The technical
characteristics of a message can influence comprehension
and compliance with flood warnings. Clarity and specific-
ity of warning message, use of simple language, and timely
and reliable delivery are critical technical aspects for ensur-
ing an appropriate and prompt response from individuals
(Hagemeier-Klose and Wagner 2009; Bean et al. 2015; Sut-
ton et al. 2014). There is a broad consensus regarding the
importance of tailoring warnings to local linguistic contexts
(Bell and Tobin 2007; Peric and Cvetkovi¢ 2019), although
exists the difficulty of crafting tailored messages for each
social group considering the need to communicate warnings
quickly and massively (Kiiller et al. 2021).

Currently, the impact of warning apps on the general pub-
lic is a challenging issue due to the limited available infor-
mation. However, a study by the Red Cross on how the popu-
lation seeks information during disaster situations reveals
that only 20% of the population currently uses mobile apps
to stay informed (Wade 2012). The need to download apps
by non-expert or non-enthusiast users, such as those inter-
ested in meteorology, represents a barrier to the use of such
resources. That explains why current initiatives like the EU-
Alert system promoted by the European Union have opted to
design a system based on push notifications, which ensures
the delivery of alerts to the entire population located in the
area of influence of an active hazard.

Regarding the elaboration of warning messages, there
is a wide consensus on the need to generate messages that
are brief, avoid technical jargon, are based on the potential
impact of the reported threat and are recognized as valid
by the local population (Harbach et al. 2013; Murphy et al.
2018; Perera et al. 2020a, b). However, as yet there are no
protocols for developing standardized warning messages
(NeuBner 2021; Perera et al. 2020b), and more specifically,
there are no clear guidelines on the use of terminology, the
textual design of messages, the adaptation of content to the
local particularities of the populations, or the coverage of
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areas for preparedness and action (Grothmann and Reusswig
2006; Jacks et al. 2010; Shrestha et al. 2016; NeuBBner 2021).

Evidence of this lacuna can be found in the type of infor-
mation that emergency agencies generally have available for
issuing advice and recommendations for action in response
to extreme weather events. Often, this information is neither
standardized nor structured in such a way that emergency
services can handle it effectively (Morss et al. 2016; Abu-
nyewah et al. 2018; Neuflner 2021; Perera et al. 2020a, b).
More specifically, as has been observed in the analysis of
a diversity of sources carried out within this project (see
Method section), messages are not classified according
to subject areas or types of emergency situations, are not
always organized to follow the main life-cycle phases of an
extreme event, and their text structure is not standardized in
line with communicative objectives and functions. In other
words, most emergency agencies issue basic warning mes-
sages, but lack catalogs or message packages with compre-
hensive and systematically structured content. As a result,
while there are standardized protocols for alert messages
(such as the CAP protocol), warnings are often heterogene-
ous in terms of length, text composition, terminology, and
topic distribution. Furthermore, and as found in the review
of messages undertaken by the authors of this paper (see
the following sections), these messages tend to focus only
on basic topics, and therefore, do not cover all the specific
needs and emergencies that can arise during preparation,
action, and recovery phases. This heterogeneity and lack
of completeness can reduce the scope and communicative
effectiveness of warning messages and diminish trust among
receivers.

To address the need for uniformity in warning messages
elaboration, some analysts have called for platforms such as
catalogs or libraries, based on structured content and stand-
ardized message-writing protocols (Parraga-Niebla et al.
2014, 2016; Chaves and De Cola 2017). Such platforms
would facilitate more effective and functional use of warn-
ing messages, thus, enhancing the impact of the authorities’
emergency communication strategies throughout the disas-
ter’s life cycle. This system, which aims to deliver automated
mass warnings to the population’s mobile devices, represents
an opportunity to improve and institutionalize standardized
messaging protocols.

With this opportunity in mind, the emergency services
of the Valencian Autonomous Region (south-east Spain)
commissioned this research team with the task of creating a
catalog of systematically structured risk warning messages
covering the whole range of potential responses that can
arise during the full life cycle of a flood emergency and ena-
bling effective handling by emergency agencies. This project
was one of a number of initiatives aiming to improve the
region’s warning systems in the wake of a catastrophic flood
in the south of the region in September 2019. This event, the
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second most economically costly environmental disaster in
the history of Spain (CCS 2021), is used here as a case study
in order to illustrate the methodological decisions made dur-
ing the project as well as its final results. This project was
envisioned as a pilot study for the creation of a protocol to
pre-design warning messages that considered the particular
needs that the local population had during this specific flood
event. It pursues, therefore, the need to adapt the messages
to the particular socio-territorial context as well as to the
unique requirements imposed by a particular type of disas-
ter (floods), while serving as a reference or guide to similar
actions in other contexts and hazards.

The event chosen as a case study and model for structur-
ing the phases of the message catalog development was the
September 2019 flood, occurring in the Vega Baja area in the
extreme south of the Valencian Autonomous Region. This
event resulted from the formation of a cold drop bringing
with it a major episode of torrential rain. Extreme rainfall
was recorded at some points, for example 521.6 1/m2 in 72 h
in the city of Orihuela, representing almost twice the annual
average for this region of south—east Spain (CHS 2019). The
flooding was the result of several factors, among them the
overflow of the Segura River, the bursting of a dike contain-
ing the river, and flash floods caused by the presence of
wadis and ravines across a large part of the area. During the
episode, a total of four people died. The heaviest social and
economic losses were in the agricultural sector and local
businesses, in addition to material and structural damage
to housing, particularly in the residential neighborhoods of
vulnerable groups (Nufiez Mora 2019). According to data
from the Spanish Insurance Compensation Consortium, the
flood was the second most costly since records began, being
the 2010 Lorca (Murcia Region) earthquake first in terms
of insured damages, accounting for more than 550 million
euros. The 2019 floods in Vega Baja had an estimated cost
of more than 450 million euros. Also, the area has suffered
other recent severe flood events in 2012 (239 million euros)
and 2021 (91 million euros) (CCS 2021).

The severe damage that occurred during the event was a
consequence not only of the high intensity of the rainfall,
but also of additional factors such as the exposure and vul-
nerability of the population. The Vega Baja territory is an
alluvial plain of the Segura River basin, which, as a conse-
quence of its geological and hydrological characteristics, has
been exposed to recurrent flooding (Gil-Olcina and Canales
2023). It is also a highly anthropized region due to agricul-
tural activity, the development of second-home tourism and
urban growth. In fact, most of the anthropized territory in
this region is located in flood-prone areas. As a consequence
of the combination of agriculture and residential tourism,
the demography of the area is extremely heterogeneous,
encompassing both labor migrants from developing coun-
tries attracted by agricultural employment, and residential
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migrants from EU countries drawn by the region’s tourist
facilities (Canales and Lépez-Pomares 2011). These two
groups tend not only to be unaware of the area’s natural haz-
ards, but also sometimes of how to prepare, act, and recover
in response to extreme events (Aznar-Crespo et al. 2020).
Thus, the socio-demographic complexity of the Vega Baja,
combined with the high level of natural hazard described
above, increase its exposure to risk. This was materialized
during September 2019. The catastrophic nature of this flood
makes the event an ideal case study for identifying the wide
variety of needs and emergencies experienced by the popula-
tion throughout the phases of the disaster life cycle. For the
purposes of this study, these needs and emergencies were
taken as the topic areas that shaped the content structure of
the warning message catalog.

3 Method

The methodological design was aimed at completing three
different tasks required for the development of the message
catalog: 1) designing the catalog’s content structure, 2) writ-
ing each specific message, and 3) pilot testing the messages.
Figure 1 summarizes the methodological procedure carried
out throughout the research process.

The first step in giving form to the message catalog was
to design a content structure that exhaustively covered the
range of categories of problems and needs experienced by
the population during a flood event. These categories were
determined through two procedures: (1) an analysis of the
calls received by the 112 service (equivalent to 911 in other
countries) of the Valencian regional government during the
2019 flooding in the Vega Baja region; and (2) a review and

Outputs

analysis of alert and warning messages published by other
national and international emergency agencies.

3.1 Analysis of the calls received by the regional
emergency services

The purpose of the analysis of calls received by the 112 ser-
vice throughout the life cycle of the September 2019 flood
disaster was to identify, based on the experience of a real
case, the main types of needs and emergencies experienced
by citizens during this catastrophic flood event. This ena-
bled us to identify the areas of action to be considered when
creating warnings.

To perform this analysis, the Valencian regional govern-
ment emergency services provided access to their database
of calls to the 112 service during the torrential rainfall
episode. The database totaled 14,194 calls made from 10
to 20th September 2019, which we took to be a period of
sufficient length to cover all the population’s information
and emergency needs before, during, and after the rainfall
episode. Since the database also included calls unrelated to
the event, it was filtered in order to retain only those made
for information and emergency needs arising from the down-
pours in the municipalities of the Vega Baja, thereby yield-
ing a final sample of 4,078 calls.

Once the database had been compiled, the calls were ana-
lyzed in order to code the different types of information and
emergency needs stemming from the event. Coding was per-
formed on the basis of two different sources of information:
(1) the default classification of the calls made by the emer-
gency services in their registration process; and (2) the writ-
ten comments of the 112 operators, which recorded addi-
tional information and aimed to understand in greater depth
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the reason for the call. In the process of coding, we identified
general categories or families of problems on the one hand,
and more specific information and emergency needs on the
other. The general categories then became the basis for the
different sections of the catalog that is any general issue
that included a set of specific topic areas (e.g., securing a
dwelling), while the specific problems were taken as its topic
areas, that is any specific issue that was included, together
with others, within a section (e.g., removal and protection of
exposed objects from outside the dwelling). At this stage, a
total of 12 sections and 32 topic areas were identified.

3.2 Review of warning messages from other
emergency services

Since the sections and topic areas obtained through the
analysis of 112 calls were taken from a single case study, in
order to ensure the exhaustiveness of the catalog’s sections
and topic areas and its generalizability to other flood events
and fields of study, we reviewed a number of sets of flood-
risk warning messages published by a range of national and
international emergency agencies. Thus, this analysis com-
plemented and completed the list of sections and topic areas
identified in the previous phase.

To this end, we reviewed technical documents and offi-
cial websites including batteries of advice and recommenda-
tions for dealing with the effects of heavy rains. All sources
were studied until information saturation was reached that
is until the contents became redundant and no new infor-
mation could be found. In total, 15 sets of messages were
reviewed, nine from Spanish emergency agencies (the Valen-
cian Autonomous Region, Catalonia, Murcia, Andalusia, the
Basque Country, Navarra, the Canary Islands, the External
Affairs Ministry and the General Direction of Civil Pro-
tection), and six from international agencies (the National
Oceanic and Atmospheric Administration, NOAA, USA; the
Federal Office for Civil Protection and Disaster Assistance,
Germany; Ready.gov, USA; the Centre for Disease Control
and Prevention, CDC, USA; the Health Security Agency,
UK; and the Royal Society for the Prevention of Accidents,
RoSPA, UK).

Once all the messages had been collected, those that
featured repeated or very similar content were eliminated.
The result was a final sample of 161 messages, which were
then classified according to time phase and subject matter.
The framework used for this process was the provisional
content structure (sections and topic areas) stemming from
our analysis of calls to the 112 service during the 2019
flood in the case study. However, messages not fitting this
content structure were also found; hence, it was decided to
undertake a new coding of sections and topic areas based
on the content of the messages that could not be included
in the initial categories. This yielded the final content
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structure of the catalog, which comprised 20 sections and
55 topic areas, and was divided into four time phases to
cover the whole life cycle of the disaster.

3.3 Formatting and style criteria for message
design

In systematically structuring the text content of the mes-
sages, three sources were drawn on (1) the text messaging
style manual created by the Valencian regional govern-
ment emergency services; (2) Covello’s “message map-
ping” model for writing and formatting warning messages,
widely used in the specialized literature (Covello 2006);
and (3) the content analysis of alert and warning messages
published by other emergency agencies undertaken in the
previous phase.

First, the text-message style manual created by the emer-
gency services in the case study was consulted in order to
determine basic message-writing criteria. Special attention
was paid to providing a clear identification of the source of
the message (emergency agency), creating a header with the
basic data identifying the risk phenomenon, and structuring
the content in a clear, concise and systematic way. Also, the
specialized literature was consulted in search of message-
writing models that would enable us to fulfill the criteria set
forth in the style manual, and as a result, Covello’s (2006)
message mapping model was chosen. This framework,
used by the US Environmental Protection Agency (EPA)
and the World Health Organization (WHO), is one of the
most widely adopted in the emergency communication field.
In addition to its seminal nature, the model was selected
because it enables clear and concise organization of the text
content of messages. The framework provides the following
guidelines for warning messages, subsequently adopted in
this study:

e Structure the text content of the messages into three
sections with different communicative functions: (1)
the header, which includes the essential information
content of the message; (2) the supporting fact, which
specifies and exemplifies the features of the alert or spe-
cific actions for preparing, acting and recovering; and (3)
additional information, expanding on the information in
the previous sections.

e Avoid technical jargon, aiming to make the content of the
messages understandable to all target audiences, while
maintaining rigor in using specific terminology when
required by the phenomenon described.

e Use infographic resources, such as capitals to stress cer-
tain content and segmentation into paragraphs to guar-
antee that target audiences receive clear, well-defined
information.
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This model was adopted to structure the content of the
messages and make their style as concrete and specific as
possible. Also, before writing the messages, we reviewed
the sample of 161 messages published by other emergency
agencies in order to capture their basic style and to learn
about highly technical topics such as first aid, road traffic,
and rescuing people.

When writing the messages, the research team was
divided into two groups, one responsible for writing the
text and the other for reviewing its content and suggesting
improvements. After a series of drafting and revision ses-
sions, a provisional catalog of 97 warning messages was
retained, all systematically organized into the three com-
municative sections of header, supporting fact, and addi-
tional information. In cases requiring expansion, however,
further sections were added in order to provide supplemen-
tary support or information. The final number of messages
was obtained by information saturation, occurring when the
content of each of the catalog’s topic areas was completed.

3.4 Pilot testing of the warning messages

In the last stage of the study, the warning messages were
tested. The purpose of this was to verify that they were tech-
nically valid, comprehensible and easy to use. To this end,
two types of testing were undertaken: expert testing and user
testing.

3.4.1 Expert testing

For this test, experts validated those messages that contained
specific technical content. 26 messages were identified as
highly technical, mostly dealing with first aid, traffic, and
rescue of people. Six experts were consulted: two health
professionals specialized in medical emergencies; two fire-
fighters specialized in environmental disasters; and two
members of the civil protection technical department. These
specialists were asked whether the information: (1) was tech-
nically correct; (2) could be expressed more appropriately;
and (3) needed to be edited to add or cut content. The experts
reviewed all the selected messages and made comments and
suggestions for changes that both validated and enhanced
their content.

3.4.2 User testing

The second test aimed to verify whether final users under-
stood the content of the messages appropriately and whether
the warnings were clear and useful enough to enable receiv-
ers to perform the recommended preparation, response, and
recovery actions. The test aimed to assess the communica-
tive effectiveness and comprehension of the messages by

the end receiver. Hence, they were tested according to the
following criteria:

e Expression and language: terminology used to enable
full comprehension of the weather phenomena and rec-
ommended actions.

e Salience: whether the message effectively conveyed the
seriousness of the emergency situation.

e Appropriate exemplification: the use of appropriate
examples to illustrate the recommended action in a prac-
tical way.

e Explanatory power: whether the message described fully
how to implement the relevant action.

e Feasibility: feasibility for the general public of the rec-
ommended actions.

The ultimate goal of the test was to identify areas for
improvement and to gather recommendations for corrections
and changes enhancing their effectiveness in each of the five
dimensions evaluated. Three focus groups were conducted
and designed with internal heterogeneity regarding three age
groups: young people (aged 18 to 30), adults (31 to 65), and
older people (over 65). Each group consisted of nine par-
ticipants: three young people, three adults, and three older
people, all from different municipalities of the Vega Baja,
with a total of 27 taking part: 14 men and 13 women. All
participants had directly experienced the 2019 flood event in
Vega Baja. These mixed focus groups enabled participants
from each age group to share their understanding of the mes-
sages, thus, making it possible to develop more balanced
proposals for improvement, from the standpoint of a more
general understanding. All the messages in the catalog were
tested in this way. At each session, a message-by-message
presentation of the catalog’s contents was made and partici-
pants were asked: (1) whether the content of each message
was understandable to the general public (expression and
language); (2) whether the message had the features neces-
sary to warn the population sufficiently and appropriately to
the emergency (salience); (3) whether the messages offered
accurate and practical examples (appropriate exemplifica-
tion); (4) whether the recommended actions were explained
in an clear and understandable way (explanatory power);
and (5) whether the recommended actions were feasible and
could be easily implemented in the domestic setting (feasi-
bility). Researchers recorded participants’ suggestions for
improvement, and after all the sessions had been held, the
research team proceeded to modify the messages in accord-
ance with these recommendations.

The resulting revisions of the messages can be classi-
fied into five types according to the extent of the changes
made: (1) messages with no major changes (spelling mis-
takes and modification of a few words, 40 messages); (2)
messages with minor changes (small changes to the wording
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of sentences and to important words in the body of the mes-
sage, 42 messages); (3) messages with moderate changes
(rewording of some complete sentences and changes to
examples in messages about recommended actions, 14 mes-
sages); (4) messages with major changes (almost complete
modification of the text, 1 message); and (5) new messages
(composition of new messages on phenomena not covered
in the previous phases, 2 messages).

4 Results

The outcome of the previously cited sources and methodo-
logical procedures was the final total of 99 tested messages
making up the flood warning messages catalog.

The content structure of the catalog was divided into two
dimensions: the temporal and the topical. Firstly, and as had
been evidenced by the 112 calls analysis and the literature
review, messages delivered before the onset of rainfall are
distinct from those sent in the later phases of the event. For
this reason, the catalog was divided into three temporal
blocks, one for each of the main phases of a flood event
life cycle (Moe and Pathranarakul 2006), namely: prepara-
tion, action, and recovery. Also, an additional Forecasting
first section was included, following the explicit request of
the Emergencies Coordination Center, with a more alert-
oriented content regarding meteorological information for
the 72, 48, and 24 h prior to the rainfall. Although these are
not warning messages in the strict sense, they follow the
same structure as the rest of the messages in the catalog.

Within each of these temporal stages, different sections
and topic areas had been identified in the analysis of the calls
received by the regional 112 service, as well as from the
review of alert and warning messages from diverse national
and international emergency services. Table 1 shows the
final sections (e.g., in Phase 2: Sect. 1. Provision of essen-
tial resources”) and topic areas (e.g., “1.1. Food, medicines
and others”) of the warning message catalog, divided into
the four main life-cycle phases of the flood event.

As will be shown in the following pages, all the messages
included in the catalog comply with the following style and
formatting criteria:

e Expression: the messages are written to be easily under-
stood by the general public, avoiding technical jargon.
Thus, the terms used are generally comprehensible,
although rigor was maintained in the use of certain spe-
cific terms when the phenomenon required it.

e Length: the messages are economical in length, aiming
to give the essential information in the fewest possible
words. However, in no case was important information
omitted for the sake of brevity.
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Table 1 Phases, sections, and topic areas of the flood risk warning
message catalog

Number
of mes-
sages
Phase 1: Forecasting
1. Meteorological information 7
1.1. Rainfall forecast (72 h) 1
1.2. Heavy rainfall forecast (48 h) 1
1.3. Very heavy rainfall forecast (48 h) 1
1.4. Heavy rainfall forecast (24 h) 1
1.5. Very heavy rainfall forecast (24 h) 1
1.6. Subsequent heavy rainfall forecast 1
1.7. Subsequent heavy rainfall forecast 1
Phase 2: Preparation
1. Provision of essential resources 14

1.1. Food, medicine and other
1.2. Information on the event
1.3. Drawing up an action plan
2. Securing dwellings
2.1. Hazardous products
2.2. Elements exposed to the outside
2.3. Energy supply
2.4. Ducting and seepage areas
3. Care of dependents
3.1. General dependent population
3.2. Elderly dependents
3.3. Children
3.4. 11l people
4. Road traffic and circulation
4.1. Vehicle status
4.2. Road circulation
5. Education and services
5.1. Schools and education centers
5.2. Businesses and administrative services
6. Outdoor activities
6.1. Sports
6.2. Leisure activities
7. Animal care
7.1. Domestic environment

_— = N R = = = N W N = = = = R RN = =0 R W

7.2. Urban and rural environments
Phase 3: Action
1. Water infiltration into properties
1.1. Living areas
1.2. Garages and basements
2. Traffic emergencies
2.1. Vehicle parking
2.2. Road emergencies
3. Flooding and storms
3.1. Waterlogged areas
3.2. Mountain areas

— = = W o= A= WA

3.3. Urban areas
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Table 1 (continued)

Number
of mes-
sages

3.4. Coastal areas
3.5. Thunderstorms
4. Landslides and rockfalls
4.1. Natural environment
4.2. Street furniture
5. Assistance and rescue of people
5.1. Social environment
5.2. Outdoor emergencies
5.3. Injured people
6. Evacuation of people
6.1. Evacuation from dwellings
6.2. Information
6.3. Guidelines for action
7. Animal protection
7.1. Household environment
7.2. Urban and rural environment
8. Essential resources and supplies
8.1. Food and water

8.2. Energy

W = N AN = W WD NP IR, 0= =N =

8.3. Communication systems
Phase 4: Recovery
1. Personal safety
1.1. Household environment
1.2. Urban and rural environment
2. Cleanliness and hygiene
2.1. Return to the home
2.2. Community environment
3. Personal injuries
3.1. Injured people
4. Insured damages and aid

4.1. Insurance

— = N NN = YW N W

4.2. Other financial assistance

Language: since the message catalog was originally writ-
ten in Spanish, the formal mode of address (usted) is used
in order to increase the recipient’s trust in the source of
the information and the content of the message. Gender-
inclusive language formulas are also used. Had the mes-
sages been written in another language, such as English,
this type of consideration would not have been necessary.
Style: the messages are written to be easily understood
by the general public, to make effective warning of
danger, to instill trust among receivers and to provide
a practical guide to preparation, action and recovery.
In order to ensure the formulation of comprehensible
and practical messages, we took as a model the criteria
from the literature for evaluating the communicative
quality of content broadcast via mobile devices (Fis-

cher et al. 2019). Hence, the messages were composed
according to the following style guidelines: (1) sali-
ence, i.e., the ability of the messages to communicate
the exact severity of the expected rainfall event, and
consequently to put the population on alert as appro-
priately as possible to the magnitude of the event; (2)
trust, i.e., the ability of the messages to inspire cred-
ibility in their content; (3) coherence, i.e., the ability
of the messages to make their content understandable
through suitable use of vocabulary and grammar; and
(4) actionability, i.e., the ability of the messages to
spur users into action and provide them with enough
adequately explained and exemplified information for
them to make effective preparations before the event,
take appropriate action during it, and recovery satisfac-
torily after it.

e Spacing: the content of the messages is divided into
three sections: header, supporting fact and additional
information. The spaces between sections were kept
small to ensure comfortable, effective reading.

e Bold type: bold type is used in the message header to
stress its importance and differentiate it from the rest.

e Capitals: capital letters are used in the header to stress
the most representative words, i.e., those ensuring
immediate recognition of the message content.

e Jtalics: some messages include text in italics, thereby
indicating to the emergency services that inclusion of
the information is optional and dependent on the spe-
cific circumstances of each event. For example, not all
rainfall events are accompanied by thunderstorms, so
the text on the latter is written in italics to show that it
is optional.

e Brackets: some messages use square brackets to indicate
that the emergency services personnel should specify
information on the particular characteristics of the event,
such as the level of alert, the heaviness of the expected
rainfall or the day and times of the event’s duration.
Square brackets are also used where necessary to include
a link to a website where the receiver could access addi-
tional information of interest. In this case, [link] appears
in the text.

e Header: all messages include a header with basic data on
the identity of the agent issuing the information and the
phenomenon reported (e.g.: “Information from the Emer-
gency Coordination Centre of the Valencian Government
on Rain Alert”).

The messages are also presented in a way that ensures that
the emergency services can make easy and effective use of
the catalog. Thus, each individual message card is designed
in the form of editable slides that include: (1) the topic and
time code; (2) the informational content; and (3) additional
resources facilitating fast and convenient use of the catalog.
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1. Meteorological information S+EM

lPhase 1: Forcasting

1.5. Very heavy rain forecast (24 h)
INFORMATION FROM THE EMEERGENCY COORDINATION CENTER

Message 5
OF THE VALENCIAN GOVERNMENT ON RAIN ALERT

An EPISODE OF VERY INTENSE RAINS is expected to affect your area in the
next 24 hours.

[Alert X] has been activated and will be active from [X hours] on [day X] to [X hours]
on [day X].
*  Rain may be accompanied by [thunderstorm], [intense/very intense wind
gusts], and [strong/very strong swell].
Exercise extreme caution against the possibility of [urban and rural flooding],
[river and wadis overflows] and [landslides].

* Keep informed about the indications and advice you receive by this source
during the next few hours.

Weather, prediction,
Keywords:  precipitation, warning,
storm.

Other *+  Weather warnings (AEMET):
resources: , 4

1. Informacién meteorolégica S+EM

‘ Fase 1: Previsién

1.5. Prevision de lluvias muy intensas (24 h)
INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS

Mensaje 5
DE LA GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
Se espera un EPISODIO DE LLUVIAS MUY INTENSAS que afectara a su
zona en las proximas 24 horas.
Se ha activado la [alerta X], la cual estara activa desde las [X horas] del [dia
X] hasta las [X horas] del [dia X].
* La lluvia puede estar acompaiiada de [tormenta eléctrica], [rachas de viento
intensas/muy intensas] y [oleaje fuerte/muy fuerte].

¢ Extreme las precauciones ante la posibilidad de que se produzcan
[inundaciones en zonas urbanas y rurales], [desbordamientos de rios y
ramblas] y [desprendimientos del terreno].

* Manténgase muy atento/a a las indicaciones y consejos que reciba por este
medio durante las préximas horas.

*  Avisos meteoroldgicos (AEM! Meteo, prediccion,
A ) 3

Pa Ia braS precipitacion, aviso,
clave: temporal.

Otros
recursos: *

Rac
b

Fig.2 Message Card for Phase 1: Forecasting/Section 1: Meteorological information

1. Time and topic codes of the messages: each of the cards
include information on the time phase (forecast, prepara-
tion, action and recovery), the section and the topic area
of each message. In addition, all the messages have been
assigned a number from 1 to 99.! Each of the four phases
of the event life cycle have also been numbered, as well
as sections and topic areas.

2. Information content: in most cases the content of the
messages follows Covello’s (2006) threefold structure
consisting of a header (bold text), a supporting fact (first
bullet point below the header) and additional informa-
tion (second bullet point below the header).

3. Additional resources: at the bottom of each card, there
is a section of “Other resources”, providing links to
websites enabling emergency personnel to expand on
the information if necessary. Lastly, a “keywords” sec-
tion was created to help emergency personnel speed
up message location. There are four to seven keywords
per message card, all relating to synonyms or associ-
ated concepts. To avoid overlap and broaden the search
range, these keywords are always different from the
terms appearing in the other sections of the card.

Below, we present a summary of the main objectives
and content of each phase of the event, as well as a sample
of messages for each section of the catalog in both, their
original version in Spanish and their translated version into
English.’

! While the initial number of messages drawn up by the research
team was 97, subsequent testing yielded two new messages, thus,
bringing the total to 99.

2 The complete and original version of the catalog (in Spanish) can
be found in this link or by requesting it directly to the authors: https://
iuaca.ua.es/es/inundaciones-sequias/comunicacion-del-riesgo.html
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4.1 Phase 1. Forecasting

This phase includes warning messages that provide informa-
tion on the weather forecast issued by emergency services
72, 48, and 24 h before the rain begins. Messages in this
section convey the information provided by central mete-
orological services and the official declaration of the alert
level (yellow, orange, or red) as the onset of rain approaches
(Fig. 2).

4.2 Phase 2. Preparation

This phase includes messages aimed at preparing the popu-
lation for the onset of rainfall and the occurrence of emer-
gencies. It provides information to help exposed populations
get ready for the probable event by assembling all essen-
tial resources (food, medicine, water, etc.), securing their
homes to prevent water infiltration or energy supply fail-
ures, and avoiding contamination by hazardous products or
other potential accidents. Additionally, this phase includes
messages related to special care for dependent populations
(elderly, children, ill people) and animals (domestic or
farm), as well as preventive information on how to behave
when driving, engaging in outdoor activities, and staying
informed about educational activities and other public ser-
vices (Figs. 3,4,5,6,7, 8, and 9).

4.3 Phase 3. Action

Messages during this phase aim to explain and exemplify
specific actions and behaviors while the disaster or emer-
gency is active. Communication during this phase will pro-
vide information and recommendations useful for various
scenarios that can occur during the flood event, such as how
to behave if water infiltrates homes, garages, or basements,


https://iuaca.ua.es/es/inundaciones-sequias/comunicacion-del-riesgo.html
https://iuaca.ua.es/es/inundaciones-sequias/comunicacion-del-riesgo.html
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1. Provision of essential resources S+E

1.1. Food, medicines and other Phase 2: Preparation

Message 9

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

Stock up in advance on the ESSENTIAL MEDICINES that your
family members use normally.
* Pharmacies could remain closed for several days as a result of
heavy rains.
* Make sure that you have the medicines that require a
prescription as soon as possible.

Other « Recommendations for preparing a first aid kit at home (Red K ds: Medication, first aid
resources:  Cross): hitps://wwwcruzrojo.es/prevencion/hogar_010.heml. YWOrdS:  ie vills, health..

1. Abastecimiento de recursos basicos S+El

1.1. Alimentacién, medicamentos y otros ‘ Fase 2: Preparacion

Mensaje 9

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
Aseglrese con antelacion de que cuenta con los
MEDICAMENTOS INDISPENSABLES que usan habitualmente
los miembros de su familia.
¢ Las farmacias podrian permanecer cerradas durante varios
dias como consecuencia de las lluvias intensas.

* Asegurese de que dispone de los medicamentos que
requieren receta médica.

Otros + Recomendaciones para preparar un botiquin en casa (Cruz Palabras Medicina, botiquin,
recursos: Roja): https://www.cruzrojo.es/prevencion/hogar_010.html. clave: pastilla, salud

Fig.3 Message Card for Phase 2: Preparation/Section 1: Provision of essential resources/Topic Area 1.1. Food, medicines and other

2. Securing dwellings S+EM

2.1. Hazardous products Phase 2: Preparation

Message 22

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

Place in a high and safe place the HAZARDOUS PRODUCTS

you have in your home.

» Safeguard toxic or flammable products such as pesticides,
medicines, fuels or cleaning products.

* In case of flooding, these products can fall to the ground, mix
with water and cause poisoning or fire..

Other Poison, harmful, fire,
X . a2 b 2
resources: Keywords: ojytion,

2. Aseguramiento de la vivienda S+El

2.1. Productos peligrosos ‘ Fase 2: Preparacion

Mensaje 22

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
Coloque en un lugar alto y seguro los PRODUCTOS
PELIGROSOS que tenga en su vivienda.
¢ Resguarde productos toxicos o inflamables como pesticidas,
productos sanitarios, combustibles o productos de limpieza.

* En caso de inundacion, estos productos pueden caer al suelo,
mezclarse con el agua y provocar una intoxicacion o incendio.

Veneno, nocivo,
Otros - Palabras perjudicial, dafiino,
recursos: clave: fuego, contaminacion.

Fig.4 Message Card for Phase 2: Preparation/Section 2: Securing dwellings/Topic Area 2.1. Hazardous products

3. Care of dependants S+E

3.3. Children Phase 2: Preparation

3. Cuidado de personas dependientes S+El

Message 31

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT
If you have CHILDREN in your care, make sure you have
everything you need to care for them in an emergency
situation.
* Prepare clothing, essential food, diapers and other hygienic-
sanitary materials for at least three days.

* Try to have toys on hand to relieve their stress in case of
emergency.

3.3. Infancia ‘ Fase 2: Preparacion

Mensaje 31

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
Si tiene NINOS/AS a su cargo, compruebe que dispone de
todo lo necesario para su cuidado ante una situacion de
emergencia.
* Prepare prendas de ropa, alimentacion esencial, pafiales y
otros materiales higiénico-sanitarios para al menos tres dias.

* Procure disponer de juguetes a mano para aliviar su estrés en
caso de emergencia.

Other
resources:

Emergency Care Tips (Centers for Diseose Control and
Prevention)
teps://www.cdc. children-
=0

Vulnerable, baby,
. dependency, child,
Keywords: ~ depe

* Consejo para cuidor a nifios/as en caso de emergencia X
Otros (Centro para el Control y la Prevencion de Enfermedades) Palabras Vulnerable, bebé,
de.

recursos: children. clave: dependencia, infantil.

Loge.html

Fig.5 Message Card for Phase 2: Preparation/Section 3: Care of dependents/Topic Area 3.3. Children
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4. Road traffic and circulation S+EM

4. Traficoy circulacion por carretera S+El

4.2. Road circulation l Phase 2: Preparation

4.2. Desplazamientos por carretera | Fase 2: Preparacion

Message 35

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

AVOID ANY TYPE OF ROAD TRAVEL unless strictly necessary.

¢ Keep in mind that most deaths in rain episodes occur when
driving.
* Especially avoid travelling at night and on secondary roads.

Mensaje 35

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS

EVITE CUALQUIER TIPO DE DESPLAZAMIENTO por carretera a
menos que sea estrictamente necesario.
¢ Tenga en cuenta que la mayoria de muertes en episodios de
lluvia se producen al volante.
* Evite especialmente los desplazamientos durante la noche y
por carreteras secundarias.

*  Driving recommendations in rainy situations (Spanish General Car, motorcycle,
Other Dirctorate o Toffc) o oase Keywords: ~ vehicle, transit, street,
hi 9 highway, driver.

resources: -
necesitos-saber-paro-circular-baio-la-lluvia/.

*  Recomendaciones de conduccion ante situaciones de lluvia Ce S
. Trdfic oche, moto, automdvil,
Otros (Direccion General de Trdfico): Palabras trénsito, calle, autovia,

. hetps: lo-que: .
recursos: necesitas-sober-para-circulor-bojo-lo-lluvia/. clave: autopista.

Fig.6 Message Card for Phase 2: Preparation/Section 4: Road traffic and circulation/Topic Area 4.2. Road circulation

5. Education and services S+EM

5. Actividad lectiva y de servicios S+E

5.1. Educational centers Phase 2: Preparation

5.1. Centros educativos Fase 2: Preparacion

Message 38

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT
Inform yourself in advance about the closure and opening of
EDUCATIONAL CENTERS.
* Find out through your town hall's social media accounts, as
well as through local TV and radio.
* Even if the teaching activity has not been suspended, avoid
traveling to an educational center if you have to pass through
a flood risk area.

School, high-school,
Other L Keywords: umver;rt;,qklndel;/ul(ell,
resources: nursery.

Mensaje 38

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
Inférmese con antelacion sobre el cierre y apertura de
CENTROS EDUCATIVOS.
* Inférmese a través de las cuentas de redes sociales de su
ayuntamiento, asi como por medio de las TV y radios locales.
* Aunque no se haya suspendido la actividad lectiva, evite
desplazarse a un centro educativo si el trayecto transcurre por
alguna zona de riesgo.

Colego, instituto,

Otros ) Palabras ur?vgrsldud, jardinde

. . infancia, guarderio, escuela
recursos: clave: infoneir 9

x

Fig. 7 Message Card for Phase 2: Preparation/Section 5: Education and services/Topic Area 5.1. Educational centers

6. Outdoor activities S+E

6.2. Leisure activities Phase 2: Preparation

Message 41

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

AVOID going out to WALK ALONG BEACHES, RIVERS OR
RAVINES during the rain episode.

* Do not stand near docks, breakwaters, promenades, riverbeds
or wadis.

* Don't risk taking pictures or videos in these risk areas.

Coost, coastal,

Other
Keywords:  5ydoor.

resources:

6. Actividades al aire libre S+E

6.2. Actividades de esparcimiento Fase 2: Preparacion

Mensaje 41

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS

EVITE salir a PASEAR POR PLAYAS, RiOS O RAMBLAS durante
el episodio de lluvias.
¢ No se sittie cerca de muelles, espigones, paseos maritimos o
cauces de rios y ramblas.
* No se arriesgue a sacar fotografias o videos en estas zonas de
riesgo.

Otros . Palabras

Costa, litoral, exterior.
recursos: clave:

Fig.8 Message Card for Phase 2: Preparation/Section 6: Outdoor activities/Topic Area 6.2. Leisure activities
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7. Animal care S+EM ===

7.1. Domestic environment

Message 45

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

SHELTER YOUR PET in a safe place before the rain starts.

* If you do not have a safe place, contact veterinary clinics,
animal shelters, or family and friends who can help.

Phase 2: Preparation

* Be cautious and keep in mind that the animal's behavior can
change in stressful situations.

7. Proteccion de animales S+EM =

7.1. Ambito doméstico

Mensaje 45

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS

REFUGIE A SU ANIMAL DE COMPANIA en un lugar seguro
antes de que comience la lluvia.

Fase 2: Preparacion

¢ Sinodispone de un lugar seguro, comuniquese con clinicas
veterinarias, refugios de animales o familiares y allegados que
puedan ayudarle.

¢ Sea prudentey tenga en cuenta que el comportamiento del
animal puede cambiar en situaciones de estrés.

. Emergency Animal Safety Tips (Centers for Disease Control . Consejos de seguridad para animales ante emergencias
Other and Prevention): itps://wnwcde aou/healhypets/iceping: | | ds:  Pet dog, cat, bird, Otros (Centro para el Control y la Prevencion de Enfermedades). Palabras Mascota, perro, gato,
resources: mergencies/pet-safety-in EYWOTAS: oppit, fish. recursos: hetps:/fwww.cde.qov/healthypets/k le. clave: péjaro, conejo, pez.
healthy/emergencies/pet-safety-i
Fig.9 Message Card for Phase 2: Preparation/Section 7: Animal care/Topic Area 7.1. Domestic environment
1. Water infiltration into properties S+EM 1. Filtracion de agua en propiedades S+EM

1.1. Living areas

Message 47

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT
Apply PROTECTIONS FOR WATER INFILTRATIONS in your
home.
* If water has begun to enter your home, immediately cover
doors and windows and apply protections such as planks,
blocks, bricks or sandbags to them.

‘ Phase 3: Action

¢ If water begins to accumulate inside your home, try to reduce
it to non-flooded outdoor areas as long as this does not pose
a risk.

Flooding, filtration,
Other . Keywords: leaks, drainage, house,
resources: home.

1.1. Vivienda

Mensaje 47

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS

Aplique PROTECCIONES EN ZONAS DE FILTRACION de su
vivienda.

‘ Fase 3: Actuacion

¢ Sielagua hacomenzado a entrar en su vivienda, tape de
inmediato puertasy ventanas y aplique en éstas protecciones
como tablones, bloques, ladrillos o sacos de arena.

* Sielagua empieza a acumularse dentro de su vivienda intente
achicarla hacia zonas exteriores no inundadas siempre que
ello no suponga un riesgo.

Otros . Palabras
recursos: clave:

Inundacidn, achique,
desagde, caso, hogar.

Fig. 10 Message Card for Phase 3: Action/Section 1: Water infiltration into properties/Topic Area 1.1. Living areas

or if the recipient finds themselves stuck in traffic, a flooded
area outdoors (mountains, coast, urban areas), or in situ-
ations related to landslides or rockfalls. Messages in this
phase also include relevant information regarding vehicle
use, road emergencies, assistance, rescue, or evacuation of
people or animals (Figs. 10, 11, 12, 13, 14, 15, 16 and 17).

4.4 Phase 4. Recovery

In this final phase of the emergency, sections include mes-
sages that provide recommendations for a safe and effective
return to normalcy, such as sanitary guidelines and secure
behaviors. Additionally, they address the human conse-
quences of the event, including physical and psychological
health, and social organization, as well as the material con-
sequences, providing information on insurance and financial

assistance to confront the economic cost of the damages
(Figs. 18, 19, 20 and 21).

5 Discussion and conclusions

The significant benefits of warning systems compel academ-
ics, policymakers, and emergency services to work together
to produce knowledge on protocols for their systematic
elaboration, especially in the current context of increased
disaster risk due to climate change and of rapid technologi-
cal development. This study, carried out in response to the
opportunities for improvement in this area, advocates using
catalogs as a means of systematically developing and organ-
izing warning messages for effective risk communication.
While most of the effort of risk management institutions and
emergency agencies has been put in the protocolization of
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2. Traffic emergencies

2.2. Road emergencies Phase 3: Action

Message 54

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

DO NOT CROSS WITH YOUR VEHICLE bridges, tunnels and
level crossings that do not offer safe passage conditions.

* If you have doubts about the strength and safety of these
structures, choose to stop your vehicle and make a U-turn as
long as it is safe.

* If you are trapped in any of these structures, call 1-1-2

2. Emergencias de trafico S+E

2.2. Emergencias en carretera Fase 3: Actuacion

Mensaje 54

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS

NO CRUCE CON SU VEHICULO puentes, tineles y pasos de
nivel que no ofrezcan condiciones de paso seguras.

* Sitiene dudas sobre la resistencia y seguridad de estas
estructuras, opte por detener su vehiculo y realice un cambio
de sentido siempre que sea seguro.

* Sise encuentra atrapado/a en alguna de estas estructuras,

immediately.. llame de inmediato al 1-1-2.
« Driving recommendations in rainy situations (Sponish General Infrostructure, cor, . de conductidn de lluvia Infraestructura, coche,
e s S oo .| KOWOTs TG fecursos; s el xS
" necesitos:saber-paracircular-bajo-a-lluvi construction. . necesitas-saber-para:circular-bajo-la-lluvial. : ’
Fig. 11 Message Card for Phase 3: Action/Section 2: Traffic emergencies/Topic Area 2.2. Road emergencies
3. Flooding and storms S+EM 3. Anegamientoy tormentas S+E

3.1. Waterlogged areas Phase 3: Action

Message 55

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT
DO NOT WALK THROUGH areas where there is WATER
ACCUMULATED OR IN CIRCULATION.
* Aflooded area can hide dangerous objects and holes you
could sneak into, such as uncovered sewers.

* Ifitis strictly necessary to cross one of these areas, help
yourself with a long object to know the height of the water
and detect dangerous areas.

Other Flood, overflow,
. ox . | ,
resources: Keywords: o ceriogging.

3.1. Zonas anegadas ‘ Fase 3: Actuacion

Mensaje 55

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
NO ATRAVIESE A PIE zonas donde haya AGUA ACUMULADA O
EN CIRCULACION.
* Unazonainundada puede ocultar objetos peligrosos y
agujeros en los que podria colarse, como alcantarillas sin tapa.
¢ Sies estrictamente necesario atravesar una de estas zonas,
ayldese de algln objeto alargado para conocer antes la altura
del agua y detectar zonas peligrosas.

Crecido, avenida,
Otros . Palabras  inundation,

recursos: clave: desbordamiento,

Fig. 12 Message Card for Phase 3: Action/Section 3: Flooding and storms/Topic Area 3.1. Waterlogged areas

4. Landslides and rockfalls S+EM

4.1. Natural environment ‘ Phase 3: Action

Message 60

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT
Maintain caution against possible LANDSLIDES that may
occur on the road.
* If you are on a road affected by a landslide, call 1-1-2
immediately and do not cross or remain in the danger zone.
*  Whenever it is safe, try to make a U-turn and move away from

the area having previously called the emergency services
reporting the deprediment.

4. Deslizamientos y desprendimientos S+E

4.1. Medio natural ‘ Fase 3: Actuacion

Other Hillside, stone, road,
©ox K rds:  stone, 1009,
resources: eywords

Mensaje 60

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS

Mantenga la precaucién ante posibles DESPRENDIMIENTOS
DEL TERRENO que puedan tener lugar en la carretera.

* Sise encuentra en una carretera afectada por un
desprendimiento, llame de inmediato al 1-1-2 y no atraviese ni
permanezca en la zona de peligro.

* Siempre que sea seguro, intente realizar un cambio de sentido
y alejarse de la zona habiendo antes llamado a los servicios de
emergencia informando del despredimiento.

rural, circulation, rock.

Ladera, piedra,
Otros Ly Palabras 770 U0

recursos: clave: circulacion, incidente.
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Fig. 13 Message Card for Phase 3: Action/Section 4: Landslides and rockfalls/Topic Area 4.1. Natural environment
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5. Assistance and rescue of people S+E

5.2. Outdoor emergencies l Phase 3: Action

Message 65

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT
In case you are surprised by the current or are TRAPPED IN A
FLOODED AREA, stay calm and call for help.
¢ Do not swim against the current and try to hold on to a firm
object to avoid being dragged by the water.

¢ If you remain still in the water, try to perform small exercises
with your legs to maintain an adequate body temperature.

Other *  Water Safety Tips (Red Cross): https://www.redcross.org/cruz- Relief, flooding,
de Keywords:  synival
resources: acuatico.html. g

5. Asistencia y rescate de personas S+E

5.2. Emergencias al aire libre ‘ Fase 3: Actuacion

Mensaje 65

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
En caso de verse sorprendido/a por la corriente o verse
ATRAPADO/A EN UNA ZONA INUNDADA, mantenga la calma
y pida auxilio.
* No nade contracorriente e intente agarrarse a algun objeto
firme para evitar ser arrastrado por el agua.
* Si permanece quieto/a dentro del agua, procure realizar
pequeiios ejercicios con sus piernas para mantener una
adecuada temperatura corporal.

Otros ~ * jonscios desequridad en e agquo (Cruz Rojol: Palabras  Socorro, inundacién,

recursos: emergencios/sequridad-acuatica.htm. clave: Supervivencia.

Fig. 14 Message Card for Phase 3: Action/ Section 5: Assistance and rescue of people/Topic Area 5.2. Outdoor emergencies

6. Evacuation of people S+EM

6.1. Evacuation from dwellings Phase 3: Action

Message 69

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT
Have everything you need to LEAVE YOUR HOME and go to a
SAFE PLACE if ordered by the competent authorities.
* |Ifitis safe and you have time, collect your family's
documentation and take with you essential medicines, a
mobile phone, chargers, money, warm clothes, etc..

» Before evacuation, notify your relatives and close friends and
tell them where you are going.

Other Belongings, personal

Keywords:  property, personal
resources: progert

6. Evacuacion de personas S+E

6.1. Desalojo de la vivienda Fase 3: Actuacion

Mensaje 69

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
Disponga de todo lo necesario para ABANDONAR SU
VIVIENDA y acudir a un LUGAR SEGURO si asi lo ordenan las
autoridades competentes.

* Siesseguroy dispone de tiempo, recoja la documentacion de
su familia y lleve consigo medicamentos indispensables, un
teléfono movil, cargadores, dinero, ropa de abrigo, etc.

* Antes de la evacuacion avise a sus familiares y allegados e
indiqueles hacia donde se dirige.

Pertenencias, bienes
Otros . Palabras personales, enseres,

recursos: clave: objetos.

Fig. 15 Message Card for Phase 3: Action/Section 6: Evacuation of people/Topic Area 6.1. Evacuation from dwellings

7. Animal protection S+E

7.2.Urban and rural environment Phase 3: Action

7. Proteccion de animales S+E

Message 77

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

If you encounter ANIMALS AT RISK, notify the emergency
services by calling 1-1-2.

* Do not come to the rescue of an animal if it means putting
your life at risk.

* Exercise extreme caution if you help an animal, as it could
behave dangerously as a result of stress.

7.2. Ambito urbano y rural Fase 3: Actuacion

Emergency Animal Safety Tips (Centers for Disease Control
ar ): htt W k

Other
resources:

ealthypets/keeping: ds: Pet, dog, cat, bird,
sofety-in Keywords:  roppit

Mensaje 77

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
Si se encuentra con ANIMALES EN SITUACION DE RIESGO,
notifiquelo a los servicios de emergencia llamando al 1-1-2.
* No acuda al rescate de un animal si ello implica poner en
riesgo su vida.

* Extreme la precaucion en caso de prestar auxilio a un animal,
ya que éste podria comportarse de forma peligrosa como
consecuencia del estrés.

«  Consejos de sequridad para animales ante emergencios
Otros (Centro para el Control y la Prevencin de Enfermedades): Palabras Mascota, perro, gato,

recursos: s pets and-people: | clave: péjaro, conejo.
healthy/emergencies/pet-safety-in-emergencies-spanish html. N

Fig. 16 Message Card for Phase 3: Action/Section 7: Animal protection/Topic Area 7.2. Urban and rural environment
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8. Essential resources and supplies

8.1. Food and water ‘ Phase 3: Action

Message 79

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

During the emergency, TRY TO CONSUME ONLY BOTTLED
WATER and avoid tap water.

* Prioritize bottled water over other water sources.

* Keep in mind that during an episode of heavy rainfall tap
water may become contaminated and unfit for consumption.

« Recommendations for the use of food in case of emergency
Other (Centers for Disease Control and Prevention) Keywords; /vdration, hydric,
reSOUrCes:  hups//uwwwcde herml, pollution, resources.

8. Recursos y suministros basicos S+E

8.1. Agua y alimentacion ‘ Fase 3: Actuacion

Mensaje 79

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS

Durante el tiempo que dure la emergencia, PROCURE
CONSUMIR UNICAMENTE AGUA EMBOTELLADA y evite la del
grifo.

* Priorice el agua embotellada de que disponga para su ingesta.

* Tenga en cuenta que durante un episodio de lluvias intensas
el agua corriente puede contaminarse y no ser apta para su

consumo.
. para el uso de de 5 i
Otros emergencia (Centro para el Control y a Prevencion de Palabras  Hidratacion, hidrico,
. Enfermedades): . d
recursos: " - clave: recursos.

Fig. 17 Message Card for Phase 3: Action/Section 8: Essential resources and supplies/Topic Area 8.1. Food and water

1. Personal safety S+EM

1.1. Household environment Phase 4: Recovery

Message 85

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

In case you have been evacuated or your HOME has been
damaged, DO NOT RETURN TO IT until the AUTHORITIES
indicate it.
¢ If you do not have information about returning to your home,
call 1-1-2 or access [link].
¢ Failure to comply with the instructions of the authorities on

the return to housing can put at risk your life, that of your
family and that of those who try to help you.

Other House, household,
«  Enlace correspondiente. Keywords:  evacuation,
resources: resettlement.

1. Seguridad personal S+E

1.1. Ambito doméstico Fase 4: Recuperacion

Mensaje 85

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS

En caso de haber sido evacuado/a o de que su VIVIENDA
haya sufrido dafios, NO REGRESE A LA MISMA hasta que las
AUTORIDADES LO INDIQUEN.

¢ Sinodispone de informacion sobre la vuelta a su vivienda,
llame al 1:1-2 o acceda a [link].

¢ No cumplir con las indicaciones de las autoridades sobre la
vuelta a la vivienda puede poner en riesgo su vida, la de su
familia y la de quienes intentan ayudarle.

Otros R dient Palabras Casa, hogar,
recursos: rioce comespondiente. clave: evacuacién, desalojo.

Fig. 18 Message Card for Phase 4: Recovery/Section 1: Personal safety/Topic Area 1.1. Household environment

2. Cleanliness and hygiene S+EM

2.1. Return to the home Phase 4: Recovery

2. Limpieza e higiene S+E

Message 91

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

Start CLEANING THE HIGHEST AREAS OF YOUR HOME and
leave outside those objects and belongings that have
become unusable.
* If the weather permits, open the doors and windows of your
home to speed up the drying process.
* If possible, use fans and dehumidifiers to remove excess

2.1. Vuelta a la vivienda Fase 4: Recuperacion

moisture.
Other *  Tips for Safe Cleaning After a Disaster (CenterS for Disease Flushing, sanitation,
Control and Prevention) Keywords: ~ cleaning, sweeping,
TeSOUrCEeS:  httpsy//www.cde.gov/es/disasters/cleanup/facts html. scrubbing, shrinking.

Mensaje 91

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
Comience la LIMPIEZA DE SU VIVIENDA por las zonas mas
altas y deje en el exterior aquellos objetos y enseres que
hayan quedado inservibles.
¢ Sila situacion meteoroldgica lo permite, abra las puertasy
ventanas de su vivienda para acelerar el proceso de secado.

* Sile es posible, utilice ventiladores y deshumidificadores para
eliminar el exceso de humedad.

*  Consejos para la limpieza segura después de un desastre Baldeo, salubridad,
Otros (Centro para el Control y la Prevencion de Enfermedades): Palabras aseo, barrer, fregar,
recursos: . htm. clave: achicar.
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3. Personal injuries S+EM

3.1. Injured people

Message 96

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

IF YOU ENCOUNTER INJURED PEOPLE, immediately notify the
emergency services by calling 1-1-2.

Phase 4: Recovery

* If your life is not in danger, protect the place where the
person is and notify 1-1-2 as soon as possible.

* Check if the person is breathing and has a pulse. If so, place it
in a sideways safety position.

* If the person has severe bleeding, plug them with gauze or a
clean cloth until emergency services arrive.

3. Daflos personales S+EM

3.1. Personas heridas

Mensaje 96

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
SI SE ENCUENTRA CON PERSONAS HERIDAS, notifiquelo de
inmediato a los servicios de emergencia llamando al 1-1-2.
* Sisuvida no corre peligro, proteja el lugar en el que se
encuentra la personay avise cuanto antes al 1-1-2.
e Compruebe sila persona respira y tiene pulso. Si es asi,
coléquela en posicion lateral de seguridad.
¢ Sila persona presenta hemorragias de gravedad, taponelas
con alguna gasa o pafio limpio hasta que lleguen los servicios
de emergencia.

Fase 4: Recuperacion

Other " ot Jummcnitoocmeveaconnoso oz Kevwords:  seadin hels relies OlOs * fojoships mmmenarsiespreencionnogor Sgnimi. | Palabras  Muerte fallecimineto,

TS OUCS: e et escocinsiaseciss 03 YWOTES: g TR o s clave: ayudo, socorro.
Fig. 20 Message Card for Phase 4: Recovery/Section 3: Personal injuries/Topic Area 3.1. Injured people

4. Insured damages and aid S+EM 4. Dafios asegurados y ayudas S+EM

4.1. Insurance

Message 98

INFORMATION FROM THE EMERGENCY COORDINATION CENTER OF THE
VALENCIAN GOVERNMENT ON RAIN ALERT

If you have a HOME, VEHICLE OR LIFE INSURANCE know that
you have the right to benefit from the coverage of the
Insurance Compensation Consortium.

* The Consortium has an Extraordinary Risk Insurance that covers

the damages of any person who has an insurance policy.
* The telephone number enabled by the Consortium to obtain

information on the request for compensation is [telephone].
You can also get information at [link].

‘ Phase 4: Recovery

Request for compensation from the Consorcio de
Other Compensacion de Sequros:
54/ onsorses

resources:

Home, insurance company,

Keywords:  outomobile, aid, domage,
itud-de finance, economy.

web/ambitos-de.

s-de-ri

4.1. Seguros

Mensaje 98

INFORMACION DEL CENTRO DE COORDINACION DE EMERGENCIAS DE LA
GENERALITAT VALENCIANA SOBRE ALERTA POR LLUVIAS
Si dispone de un SEGURO DE HOGAR, VEHICULO O VIDA sepa
que tiene derecho a beneficiarse de la cobertura del
Consorcio de Compensacion de Seguros.

* El Consorcio dispone de un Seguro de Riesgos Extraordinarios
que cubre los dafios de cualquier persona que disponga de
una péliza de seguros.

* El teléfono habilitado por el Consorcio para obtener
informacion sobre la solicitud de indemnizaciones es
[teléfono]. También puede obtener informacion en [link].

‘ Fase 4: Recuperacion

Palabras  Casa aseguradora,
automévil, ayuda, dafio,
clave: compensacién, impacto.

Solicitud de indemnizacion del Consorcio (‘om Sanon de
Otros Sequros: https://wwwconsorsequros s/

recursos: ot s dene0s
indemnizacidn

Fig.21 Message Card for Phase 4: Recovery/Section 4: Insured damages and aid/Topic Area 4.1. Insurance

general alert systems, there is a recognition of the need for
communicative adaptation to the particularities of the local
contexts and the diverse type of hazards. As Sorensen (2000:
119) puts it “a 100% reliable warning system does not exist
for any hazard.” In this sense, warning systems are a comple-
ment to alert systems, given their capacity to incorporate a
wider range of topics, objectives (awareness, preparation,
capacitation, etc.), and communicative resources.

Despite their strategic importance, most emergency
services across the world have not yet developed warning
message catalogs or libraries. However, there is currently
a growing demand for the design and implementation of
protocols for the standardized production of this kind of
content. The methodological proposal and results presented
in this paper address this by creating a catalog of warning
messages for flood events based on the particularities of this
hazard as well as the needs expressed by the population in

the calls received by the 112 services during the disastrous
flood event of 2019 in Vega Baja (Alicante, Spain). This
bottom-up approach was aimed at ensuring the coherence of
the warning messages with the particular way in which the
event developed in the case study and provides a procedure
that can be re-applied in other contexts and events.

Also, this catalog of warning messages adds value to the
advice and recommendations found in the specialized lit-
erature due to two main features: (1) The systematic and
functional structure and textual content formulation of the
warning messages. This project claims that warning message
catalogs are an essential strategic resource for comprehen-
sively identifying areas of action, organizing information
into topic categories, standardizing the development of mes-
sages, and ensuring that they communicate appropriately.
Such systematization can enhance the scope and effective-
ness of the warnings issued by emergency services. Also,
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this type of standardized database aims to facilitate the work
of the emergency services at critical times in which speed
of communication and action is key to ensuring an effec-
tive response with a positive impact in reducing material
and human damages. The research team has been especially
careful in creating an internal structure for the catalog that
facilitated its use by the emergency agencies or risk manag-
ers. This system was also essential to ensure the exhaustive-
ness of the topics. The analysis of 4,078 calls received by the
112 services, together with the review of the messages pro-
duced by diverse agencies, have allowed the identification
and categorization of the demands of affected populations as
well as the prioritized topics tackled by different emergency
centers, with a resulting catalog of 20 sections, 55 topic
areas, and 99 messages. (2) Coverage of the entire disaster
cycle, organizing the messages into its main phases. The
prerequisite of exhaustiveness and systematicity imposed a
diachronic design of the catalog that covered the different
stages of the disaster’s life cycle. Unlike alert systems, this
catalog focuses on both, the pre-disaster phase with advice
on how to prepare households and individuals for the disas-
ter, and during and post-disaster phases with useful informa-
tion to facilitate effective response, and the return to normal-
ity and recovery of the affected population.

Clearly, the pilot nature of this study necessarily involves
limitations that must be considered. This was a problem-
oriented project commissioned by an emergency agency
with the very specific need and demand of creating a warn-
ing messages catalog for a particular territory and natural
hazard (floods). Therefore, the resulting catalog provided by
this project needs to be interpreted as a necessary first step
for the improvement of warning systems in the Valencian
Region, and one of a series of strategies implemented by
the regional authorities in the aftermath of the 2019 event.
However, this pilot experience should be complemented
with further research.

The limitations of this pilot research have been thor-
oughly pondered and are planned to be addressed in an
future extension of this research, with the incorporation of
the following improvements: (1) It is convenient to extend
and complete the testing of the catalog in three main aspects:
(a) given its pilot nature, this catalog was written in Span-
ish and consequently tested only among the native Span-
ish-speaking population. However, the socio-demographic
diversity of the case study makes translation to and testing
in other languages necessary in order to ensure full coverage
of the relevant target population; (b) testing was carried out
on the basis of a recent event of which the population—and
the participants in the testing actions—still have a fairly
clear memory. It will be necessary to test the messages in
flood-prone areas that still have not suffered from a recent
major flood event; (c) also, it is recommended to increase
the heterogeneity of the testing groups, with a stronger focus

@ Springer

on vulnerable populations. (2) Further research needs to also
cover the particularities of other types of flood events, such
as flash floods or coastal flooding. (3) Definitive results
about the effectiveness and incidence of this catalog can
only be achieved once the emergency authorities apply it
to a real event, for which it will be necessary to create an
ad-hoc evaluation system. (4) This catalog was designed to
be used in diverse online outlets and mobile-telephone sys-
tems. It would be convenient to adapt the messages to the
specific characteristics of the different communication plat-
forms (push notifications, sms, diverse social media, alert
and warning apps, etc.).

Lastly, it should be noted that the procedure presented in
this article, although designed to address emergency factors
occurring specifically in flood events, can be used to develop
warning message catalogs for other hazards. Therefore,
beyond the particular end-product provided with the creation
of this catalog in the selected case study, the most important
contribution of this study in the field of emergency com-
munication is the proposal of a context-adapted replicable
method for the comprehensive, systematic, and functional
development of warning messages for environmental risks
and other stressful events.
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