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ABSTRACT

Hydrological disasters caused by flash-floods and gradual floods, provoke significant damages
around the world every year. The increasing frequency and magnitude of such disasters, due to
climate change, and the difficulties in assessing risks and managing adequate responses to these
emergencies, emphasises the need to study the topic. Due to the wide use of advanced devices
with extensive access, such as smartphones and tablets, this research seeks to explore the
growing demand for augmented immersive flood visualizations that may support decision-
makers’ choices and perspectives. The augmented reality (AR) applications require a state of
the art review in Flood Risk Management (FRM) in order to understand its relevant aspects and
the technical foundations in such domain. Through an overview survey with careful screening
processes, it aims to become an useful reference of relevant aspects in AR research and FRM
applied concepts as high precision spatial data, mathematical modeling, 3D visualization and
preventive measures evaluation. In conclusion, only 11 papers covered, satisfactorily, such
topics and could clarify the research gap to explore new applications for AR in the FRM
domain. Emergent perspectives for three-dimensional augmented visualization of flood
disasters integrated with new ways of decision-making assessments deliver relevant outcomes
in Flood Risk Management. Evidence related to this fact is the growing use of advanced devices
with extensive access, as smartphones and tablets, used in the fields by experts but with no
exploration of all the technologies provided for such tools. FloodView is an application based
on the Augmented Reality (AR) principles and delineated with the parameters’ representation
of flood depth, velocity and intensity. The software development is explored an, through a broad
and objective questionnaire, performed with 54 civil defense agents about AR application in
Flood Risk Management (FRM) domain. The approach gives user feedback and validation by
different participants background allowing them to understand their reaction when interacting
in such an environment. Therefore, the FloodView is an unprecedent and innovative
application, useful for assisting decision makers in the FRM at indoor environments, within the
guidelines of urban and territorial planning. In addition, it is an useful application to support
actions in raising the awareness of society about flood events, and providing a more intuitive
and realistic experience for the understanding of technical parameters usually studied, only, by

experts in hydrology and hydraulic areas.

Keywords: flood risk management, augmented reality, urban and territorial planning, flood.



ESTADO DA ARTE E APLICACAO DA REALIDADE AUMENTADA COMO
SUPORTE A GESTAO DE RISCOS HIDROLOGICOS POR INUNDACAO

RESUMO

Desastres hidrologicos causados por inundagdes bruscas e graduais, provocaram danos
significativos ao longo dos anos em todo o mundo. A crescente frequéncia e magnitude de tais
desastres devido as mudangas climaticas, e as dificuldades em avaliar riscos e gerenciar
respostas adequadas a tais emergéncias, trazem a necessidade de estudar o tema. Devido ao
difundido uso de dispositivos avancados com amplo acesso, como smartphones e tablets, esta
pesquisa busca explorar a crescente demanda de visualizagdes aumentadas, de forma imersiva,
das inundagdes para apoiar as escolhas e perspectivas dos tomadores de decisdo. As aplicagdes
de realidade aumentada (RA) requerem uma revisao do estado da arte de sua aplicagdo em
Gerenciamento de Riscos e Desastres (GRD) por inundacdo para entender seus aspectos
relevantes e os fundamentos técnicos nesse dominio. Por meio de um levantamento
bibliométrico geral com processos de triagem cuidadosos, pretende-se tornar a presente
pesquisa uma referéncia util e com os aspectos relevantes na pesquisa de RA e conceitos
aplicados de GRD, como dados espaciais de alta precisao, modelagem matematica, visualizagao
3D e avaliacdo de medidas preventivas de risco de inundacdo. Em conclusdo, apenas 11 artigos
abordaram satisfatoriamente tais topicos e puderam elucidar a lacuna de pesquisa para explorar
novas aplicacdes de RA no dominio de GRD, que sdo materializadas com o desenvolvimento
de um aplicativo. O FloodView € um aplicativo baseado nos principios de RA e delineado com
a representacao dos parametros de profundidade, velocidade e intensidade da inundacao. O
desenvolvimento do software ¢ explorado e por meio de um questiondrio amplo e objetivo
realizado com 54 agentes da defesa civil de Santa Catarina, no Brasil, sobre a aplicagdo de RA
no dominio de GRD. A abordagem garante o feedback e validagao por usuarios com diferentes
conhecimentos prévios do assunto, permitindo entender sua reacao ao interagir em tal ambiente.
Portanto, o FloodView é um aplicativo inédito, sendo util para auxiliar os tomadores de decisao
no GRD, dentro das diretrizes do planejamento urbano e territorial, e util para apoiar acdes de
conscientiza¢do da sociedade, proporcionando uma experiéncia mais intuitiva e realista para o
entendimento de parametros técnicos normalmente estudados apenas por especialistas nas areas

de hidrologia e hidraulica.

Palavras-chave: gerenciamento de riscos e desastres, realidade aumentada, planejamento

urbano e territorial, inundagao.
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1 CHAPTER I: GENERAL INTRODUCTION

1.1 MOTIVATION

According to the EMDAT report (CRED, 2022), between 2001 and 2020, floods
affected a number of people, with an average of 82,7 million people per year worldwide,
being the disaster with more registered damage.

Flooding occurs when river water leaves the drainage bed due to the lack of
transport capacity of this system and occupies areas where the population uses it for
housing, transportation, among other uses, being an occurrence that can be considered as
old as the cities (TUCCI, 2004).

Approaches using Geographic Information System (GIS) integrated with
hydrological and hydraulic modeling to explore different perspectives of the way in which
the flood occurs have been the conventional evaluation method. Although, there has been
a difficulty in the analysis of flood events which refers to the unavailability of data on
water level, discharge and spatial coverage of the flooded area for model calibrations,
leading to greater uncertainty in representations (SANYAL et al., 2013).

The combination of hydrologic rainfall-runoff and hydraulic models makes it
possible to evaluate, for example, the design of the flooded area for occurred events and
for projected events with different return times, in addition to opening a range of options
for testing hypotheses (KNEBL et al., 2004). Unfortunately, the visualization and
representation capacity of these outputs are not appealing enough for non-experts
(TOMKINS and LANGE, 2019) to get interested in the improvement of Flood Risk
Management (FRM) tools.

Based on this research motivation, the current thesis has two main objectives,
which are to understand the real impact of a robust state of the art on Augmented Reality
(AR) applications in FRM domain, and to develop an AR application for immersive flood
3D visualization in real time and on site.

Within the scope of territorial planning, the large number of investments and
resources towards an increase of Flood Risk Management (FRM) efficiency makes it to
be a huge matter to be stated and discussed. It also puts pressure on the demand for

different, smart and simple new applications. There are widely known technological
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solutions such as GIS softwares, neocartography concepts, advanced mathematical
modelling, 3D visualization, virtual reality (VR), among many others, and more recently,
AR applications.

This research’ significance is to provide an innovative tool for Civil Defense and
impacted citizens that live in flooded areas with relevant information that promote more
efficient and effective prevention, preparedness, response and recovery actions, aiming
at reducing or eliminating loss of human life to flood events (research hypothesis). With
such target achieved, the research question stating if AR applications can perform
adequately or not 3D flood dynamic immersive visualization for FRM purposes on site,
is responded. Based on it, objectives are established in the next topic.

Given the importance of the topic, the main motivation of this study is the lack of
knowledge of effective tools applying three-dimensional (3D) hydraulic representation of
flood events. To make such a tool become important in the decision-making process in
disaster situations is another challenge that is clarified through a state of the art review
about the emerging topics in the area to delineate hypotheses for new researches. The AR
app development helps to provide the full understanding of theoretical, environmental,
constructive, locational, technological and social knowledge related to FRM domain.

This research is divided into chapters I, with the general introduction, chapter II,
with the state of the art about the subject, chapter III, which presents the development of
an AR application for thesis purposes, and chapter IV, with the general conclusions and

synthesis evaluation.
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1.2 RESEARCH AIM

1.2.1 Main objective
To enhance current practices about Augmented Reality applications in Flood Risk
Management domain and to provide AR tools that can perform adequately 3D flood
dynamic immersive visualization for FRM purposes on site.
1.2.2 Specific objectives
v To explore relevant technical aspects of Augmented Reality applications
in Flood Risk Management by evaluating each of them for many different
types of research;
v To use an Augmented Reality application for 3D flood immersive dynamic
visualization supporting the improvement of current practices by experts

to raise awareness in the Flood Risk Management context.
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2 CHAPTER II: STATE OF THE ART OF AUGMENTED REALITY
APPLICATIONS IN THE FLOOD RISK MANAGEMENT DOMAIN

Hydrological disasters caused by flash-floods and gradual floods, provoke significant
damages around the world every year. The increasing frequency and magnitude of such
disasters, due to climate change, and the difficulties in assessing risks and managing
adequate responses to these emergencies, emphasises the need to study the topic. Due to
the wide use of advanced devices with extensive access, such as smartphones and tablets,
this research seeks to explore the growing demand for augmented immersive flood
visualizations that may support decision-makers’ choices and perspectives. The
augmented reality (AR) applications require a state of the art review in Flood Risk
Management (FRM) in order to understand its relevant aspects and the technical
foundations in such domain. Through an overview survey with careful screening
processes, it aims to become an useful reference of relevant aspects in AR research and
FRM applied concepts as high precision spatial data, mathematical modeling, 3D
visualization and preventive measures evaluation. In conclusion, only 11 papers covered,
satisfactorily, such topics and could clarify the research gap to explore new applications

for AR in the FRM domain.
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2.1 INTRODUCTION

2.1.1 Rationale of the Research

Although a precursor technology called heads-up displays was first developed in
the 1950s and 1960s usually for pilots, the emerging technology that will be discussed
along this entire research was mentioned for the first time by Caudell and Mizell (1992)
as “Augmented Reality: An application of Heads-Up Display Technology to Manual
Manufacturing Process”. Towards becoming the famous current tool, that nowadays can
be explored by anyone with a device such as a smartphone, its definition has been shaped
by many authors, highlighting the start of it with Azuma (1997), by stating it as a
technology that allows the real time mixing of 3D virtual objects integrated with the 3D
real-world environment.

Nowadays, in order to amplify and enhance its definition and concept along the
years, AR technology is known as a tool for generating a virtual image on top of a real
image, enabling interaction in real-time, seamlessly blending 3D virtual objects with real
objects or environment (Amin and Govilkar, 2015). Same authors states that the
comprehensive information technology which combines digital image processing,
computer graphics, artificial intelligence, multimedia technology and other areas, uses
computer-aided graphics to add an additional layer of information to aid understanding
or interaction with the physical world around yourself.

A systematic analysis of existing reviews about different VR/AR applications and
FRM related subjects was preliminary performed without any criteria for a range of 30
years. Fig. 1 denotes that in the latest years, there has been a rise in published material
concerning the subject, confirming what other review (NIKOLAIDIS, 2022) had

affirmed, identifying the same trend.
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Figure 1 — AR references per year (database: ScienceDirect, Springer Link and Web of Science, 1992—
2022, n=103).
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In the next sections the reviewed papers in Fig. 1 will be filtered in order to make
the intended evaluations. Many new findings have been published, however the state-of-
the-art for AR in FRM domain, the researchers still have not explored, according to the
specific application they were aiming at, justifying the novelty of the current research.

The similar attempts made before were Li et al. (2017), Cheng et al. (2020), Russo
(2021) and Nikolaidis (2022), but they focused in areas as architecture, construction,
operation and engineering analysis and simulation usually also covering Virtual Reality

(VR) applications.

2.1.2 Relevant aspects in AR research

Some of the important aspects to understand AR functioning is to define the basic

concepts of some terminologies as mixed reality (MR), AR and VR. MR describes the
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domain between AR and VR (Russo, 2021). The term VR is defined as a computer-
generated, interactive, three-dimensional environment in which a person is immersed
(Portman et al., 2015). AR allows the real time blending of physical and digital worlds
for providing natural and intuitive interactions between humans, computers and the
environment information (Zhao et al., 2022), having it all a suitable interfaces.

There is a difference established between the concept of them (Fig. 2) that can be
explained with the following illustration where there is the continuum of real-to-virtual

environments, in which AR is one part of the general area of MR.

Figure 2 — Reality-virtuality continuum definition.

'— Mixed Reality (MR) —|
- O =

Real Augmented Augmented Virtual
Environment (RE) Reality (AR) Virtuality (AV) Reality (VR)

Source: Adapted from Milgram and Kishino (1994) and Russo (2021).

In both augmented virtuality (AV), in which real objects are added to virtual ones,
and VR, the surrounding environment is virtual, while in AR the surrounding
environment is real. AV is a term created to identify systems that are mostly synthetic
with some real world imagery added, such as texture mapping video on virtual objects.
Since AR lies near the real-world end of the spectrum with the predominate perception
being the real world augmented by computer generated data, this integration can be
additive, layering information that does not exist, or subtractive, covering or deleting
parts of the real world (Azuma, 2001). Finally, the real world and a totally virtual
environment are at the two ends of this continuum with the middle region called MR
(Milgram and Kishino, 1994).

Considering all the relevant criteria about AR application researches for general
areas (Table 1) as proposed by Nikolaidis (2022), the following criterias are presented

and conceptualized for further evaluation in FRM domain:
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Table 1- Criterias evaluated for AR researches.

Criteria Description

The device usage type: Head-worn (e.g., HMD — Head-Mounted Display), Hand-held
Hardware (tablet, smartphone, etc) and Spatial Projected (e.g., developed environment with

different sensory channels).

This refers to the kind of method followed by authors to conduct their research (e.g.,

pilot study, qualitative study, quantitative study, prototype description, simulation-

based game, collaborative learning simulator, inquiry-based simulator, among others).
Approach o .. .

Also indicates whether there were a number of participants, a sample quantity that took

part in the experiments, or a sample quality in order to test the hypothesis with

validation comparisons.

The objective or purpose of the work under concern (e.g., preliminary evaluation,

training application, comparison oriented, among others). Modalities as different input

or output sensory channels for human-computer interaction are also evaluated in this

Purpose part. Examples of input sensory channels (from humans to devices) are Vision,
Tactility, Audition and Kinesthetics. Examples of output sensory channels (from
devices to humans) are Vision of 3D graphics on a screen and Audition with sound

effects accompanying a visual augmented object.

AR requirements for a software to run are SDK’s (e.g., Vuforia Engine, ARKit, Metaio,
etc), the engine (e.g., Unity), 3D graphics API (e.g., OpenGL), and the language in
which the application was developed (e.g., C++, Java, Python), considering all
interaction, visualization, and registration tasks. About the tracking method, the AR

Software ) ] o ) ]
tracking method is when content is triggered somehow (e.g., Magnetic tracking,

Vision-based Fiducial or marker-based tracking, Vision-based Natural feature or
markerless tracking, Vision-based Model tracking, Inertial tracking, GPS or Location-

based tracking and Hybrid tracking).

The main results of the specific research (e.g., using AR can enhance mobile and

Main remote learning, may enhance students’ focus, may amplify users’ perspectives, among
Outcomes and  others). The limitations of the proposed research also must be evaluated (e.g., low
limitations graphics processing power, intrinsec hardware or mobile devices restrictions, intrinsec

software restrictions, etc).

Source: Adapted from Nikolaidis (2022).

All the AR criterias presented will be considered essential for the current state-of-
the-art research. Among them, the tracking method may include other two simple steps,
which are important: recognition and content rendering (or interaction mix). In

recognition, any image, object, face, a body or space is recognized on which virtual object
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will be superimposed (WURSTHORN et al., 2004). Before the AR processing steps
mentioned, it is also included the registration and calibration stages (Fig. 3), in order to
adequately perform interactions with recognition, tracking and rendering steps. During
tracking real-time, the location in space of the image, object or body is performed and
finally the media in the form of video, 3D, 2D, text, or any other possible content

rendering, are superimposed over it and mixed with real world features.

Figure 3 — AR processing steps.
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The system camera processing continuously snapshots the target object and
process the image to estimate the position, orientation and movement of the visualization
display with respect to the target object (Siriwardhana et al., 2021). It is required a
combination of an electronic devices’ accelerometer, compass and location data (GPS) to
determine the position in the physical world, which way the device is pointing and

operating.

2.1.3 Applied concepts in FRM domain

Flood processes are essentially linked to topographical, meteorological and
fluviomorphological aspects, in the same way that they are associated with
socioeconomic aspects (HEIMHUBER, 2013). The literature also brings the
configuration of hydrological disasters by flood classified in numerous other ways, and
consequent classification that, later, can help in the decision making process to choose

which measure can be effective in disaster mitigation through response or recovery.
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According to the Brazilian Classification and Codification of Disasters

(COBRADE, 2019) flooding is considered a natural disaster, in which areas outside the

regular limits of the drainage channel are submerged, and the overflow of the water body

occurs gradually, usually resulted from persistent rainfall.

According to Goerl and Kobiyama (2005), Jonov and Nascimento (2013), Nied et
al. (2014), Cardoso (2017) and Padilha (2017), floods are phenomena of a geographic

nature that occur in time and space, whose resulting problems tend to be difficult to solve

because they involve variables related to temporal domain (disaster materialization),

spatial domain (geographic distribution), scientific domain (technical aspects),

organizational domain (administrative and strategic discussions) and social domain

(political-economic decisions). The description of these flood characteristics are:

Temporal domain: Well-known classification, divided according to the

time of materialization of the critical event, defined as gradual floods those
that provide a rise in the water level and consequent overflow slowly, and
flash-floods, as the sudden increase in flows and water level, and overflow
of the river channel;

Spatial domain: Floods from concentrated rainfall (convective), when

resulting from an intense event and located in a restricted region; And
floods from distributed rainfall, with the distribution of rain throughout the

watershed;

Scientific domain: Floods outlined from the available meteorological
scenario conditions, considering in this case, persistent rainfall, lasting for
consecutive days; And intense rainfall, composed of a large volume of
water in a very short time;

Administrative and strategic domain: Another classification, different

from the spatial dimension, would be the geographic location of the event,
classified in Riverine flood , an event that occurs with the overflow of the
natural bed of the river channel; Coastal flood, an event that is tide
influenced, as it is located near the coast; Shallow flooding, located
separately from the river bed, occurring at low elevation points that do not
have drainage; Special flood hazards, from catastrophic events, such as the

dam failures.
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e Political-economic domain. Related with socio-economic losses, there are

intangible flood damages, which are those that directly cause damage to
the person, such as life loss and also psychological disorders, issues to
physical health, among others. The tangible damages can be measured
from technical analysis, in order to identify their costs, due to the activities
interruption.

Therefore, all the mentioned characteristics can be part of the decision making
process around a flood event. For this reason, the current research adopts the territorial
planning perspective, in order to evaluate the use of new technologies and its proposed
solutions as well as innovative principles in FRM.

Disasters effects evaluation must be fundamentally considered under the FRM
point of view, which considers that flood related issues are within the scope of territorial
planning, and has its conceptual basis in the model of Krzysztofowicz and Davis (1983)
and considering concepts of Noran (2014) in Fig. 4. Since, it encompasses four stages,
which do not follow a linear pattern (MAHESHWARI, 1997), but are cyclical, and have

actions that might overlap, their analysis can improve the strategy application.

Figure 4 — Adaptation of the Flood Risk and Disaster management for the research purpose.

Prevention/
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Mitigation .
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Source: Adapted from Krzysztofowicz and Davis (1983) and Noran (2014).
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The Prevention/Mitigation stage aims to reduce or eliminate vulnerability to long-
term and medium-term damage, from future disasters and provide safer communities,
having learned from previous events. Preparedness stage guarantees the maintenance
prevention guidelines. The Response stage represents coordinated actions of institutions
when events are imminent or are actually occurring. Recovery stage, it is the phase of
returning the systems to normal levels.

In order to determine the proper accomplishment of the Prevention, Preparadness,
Response and Recovery stages, it can be studied the first two stages as Flood Risk
Management (FRM) steps and last two stages as Flood Disaster Management (FDM)
steps. As illustrated, there is the establishment of a broad concept that seeks to include
not only alert-related activities, but also activities to prevent and prepare for the event, in
order to adequately monitor data and denote control measures.

The approach adopted in this research considering the cyclical guideline of risk
and disaster management requires a focus on the two first stages: Prevention and
Preparedness. Improving response and recover capacity can be done by monitoring and
increasing performance of municipalities flood resilience. Liao (2012) and Eyerkaufer
(2017) states that the FRM steps shows strategics planning to improve the operational
response capacity (Preparedness stage), and also enhance the recovery tactics (Prevention
stage).

This suggests that the improvement of FRM can continuously improve the FDM
and eventually stop its need during an event, because of an adequate FRM performed.
The application of an adequate FRM in the territorial planning of the municipality, state
or country may potentially increase its own development. Seeking to explore the proposed
methodology, the models and technologies considered appropriate for this research were
those that brought the relevant aspects mentioned in the previous topic and applied the

concepts presented in the FRM domain.
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2.1.4 FRM data input related subjects

2.1.4.1 GIS and Mathematical Modeling

The integration between mathematical (hydrology and hydraulic) models and
Geographic Information Systems (GIS) has been considered an adequate way to describe
the processes in the study of flooding phenomena. The model improves knowledge about
a given aspect and its context in the real physical world, becoming useful for solving
problems that would be onerous in an experimental solution or too complicated for
analytical treatment.

In recent years, Neocartography or New Cartography, a term disseminated by the
literature, has been considered as the point where we are in evolution of cartographic
science, which at every moment it is transformed based on new tools integrated with
geotechnologies (FREITAS, 2014). In the context of this research, neocartography is
characterized by involving the production and access to cartographic documents through
new forms of data collection and interfaces (TURNER, 2013). The constant integration
between data collection with the use of new geotechnological tools and hydraulic models,
all applied in AR environment, represents a neocartography application.

The images of the Unmanned Aerial Vehicle (UAV), bring innovation to image-
based monitoring applications, such as environmental monitoring, surveillance missions,
volume survey, three-dimensional terrain visualization, among others. Characteristics
such as low altitude flight, easy handling and low cost facilitate the generation of high
temporal and spatial resolution, compared to traditional platforms such as airplanes and
satellites (KIM et al., 2017). The use of Lidar (Light Detection and Ranging) at this stage
might be fundamental due to its optical technology of remote sensing that measures
properties of the reflected light in order to obtain the distance of an object and/or other
information, in this case, the terrestrial surface (AMORIM and SILVA, 2015).

The use of aerial survey products (orthophoto, point cloud, DSM, DTM, among
others) aiming at mapping within hydrological research related to territorial planning has
been recurrent applied (HERVOUET et al., 2011; RAU et al., 2011; KUILDER, 2012;
BANDINI, et al., 2014; CASADO et al., 2015; CASADO, et al. al., 2016; KIM et al.,
2017).
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The bathymetric survey to integrate a pre-existing DTM, usually through a
Unmanned Surface Vehicle (USV), provide high resolution of both the land surface and
the river channels. To generate water resources depth and velocity information
discretizing it into cells of adjustable size by the operator (GAMARO, 2007). According
to Mueller et al. (2013), bathymetric measurements are performed with the Acoustic
Doppler Current Profiler (ADCP) equipment, which have been used for over 25 years and
are capable of measuring water depth and velocity parameters in different environments
at great depths (over 80m), as well as at shallow depths (40cm). The use of ADCP for
bathymetric purposes related to hydrological research has been applied with a focus on
estimating sediments and reservoir volumes as well as applications related to FRM
(GAMARO et al., 2013; MALDONADO et al. , 2015; COLLISCHONN and CLARKE,
2016).

About mathematical models, they can be classified as physical, analogic and
numerical. The physical model represents the system from a prototype. Analogic models
are based on equations that describe the modeled system. And, numerical models translate
differential equations into systems of algebraic equations integrated with appropriate
methods (TUCCI, 1998; BARNARD et al., 2007). Table 2 states that numerical models

can be further subdivided into:

Table 2 — Types of hydrologic and hydraulic mathematical models.

Type Description Examples
SWAT
. . . . . . . SMAP
Hydrological Simulation of discharge, according to input rainfall and other
Models elements and processes from the hydrological cycle TOPMODEL
' HEC-HMS
MGB-IPH
. . . “Standard
1D models i}irlr;lr?erient flow, minor changes in depth and velocity along the Step Method”
' HEC-RAS
EPA SWMM
Hydraulic Solve the Saint-Venant equations of Continuity and dynamics, Xpswinm
Models therefore, non-permanent flo HEC-RAS
> flonp W IPH IV
MIKEI11
. Web of connections, cells and/or nodes, with pre-defined flow EPA SWMM
Quasi-2D Models aths that allow storage in specific locations Xpswimm
P gesp ' ModCel
FESWMS-2D
2D models Navier-Stokes equations solved in two dimensions. T.UFLO.W
SisBaHiA

MIKE21
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HEC-RAS
Mixed models, using a 1D model for the channel flow linkedtoa  xpswmm2D
ID/2D Models 2D model in flooded regions. SOBEK
MIKEFLOOD
SisBaHiA
Models that completely solve the Navier-Stokes equations in three Several
3D models . .
dimensions. models under
development

Source: Adapted from Barnard et. al. (2007).

There is a traditional approach to work with floods and it is the application of
hydrological models to determine the maximum discharge of a river for a given event and
from this information, use a hydraulic model to generate the river channel
characterization. Barnard et al. (2007) indicates the use of hydraulic models for several
conditions (e.g., rapid changes in discharge or water depth, flow leaves the main channel
and returns at downstream locations, discharge-depth relationship is not easily
represented, among other situations with hydrological or hydraulic complexity).

Most models of the HEC (Hydrologic Engineering Center) family were developed
in FORTRAN language and, despite the great potential, they had as limitations the
complexities in the data entry and the deficiencies in graphic resources. With the
evolution of computational resources and the advent of visual languages such as DELPHI,
VISUAL BASIC, VISUAL FORTRAN, JAVA and others, existing programs were
enriched in results outcomes.

In order to demonstrate examples of widely used and free models, the HEC-HMS
(Hydrologic Modeling System) and HEC-RAS (River Analysis System) can be a good
match to the current research study.

The HEC-HMS model is a discrete, concentrated, empirical/conceptual and
deterministic mathematical model (USACE, 2000), developed by the US Army Corps of
Engineers (USACE) and available free on the world wide web. Its aim is to simulate the
rainfall-runoff process in watersheds (USACE, 2000). The model generates hydrographs
and information regarding runoff volume, peak flow and runoff time, based on
simulations of hydrological processes. This model has the advantage of using few
parameters in calibration, as well as the adoption of different combinations of methods to
represent hydrological processes in different locations and conditions. It can be applied
in several kind of studies of urban drainage, flow forecasting, urbanization impact,

flooding areas, among others (USACE, 2000).
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The HEC-RAS model, also developed by the USACE/HEC and freely available
on the world wide web, has a permanent, one-dimensional and gradually varied approach.
This model is an aid tool for FRM, since it allows the performance of 1D and 2D steady
and unsteady flow, sediment transport calculations, water temperature modeling,
channels and reservoirs cross-sections evaluations, subcritical or supercritical regimes,
among others (USACE, 2016). HEC-RAS has the ability to generate graphs and tables
with simulation results as well as independent components for hydraulic analysis. The
model has as input data, hydrographs calculated using a hydrological model, detailed
cross sections of the river, values of Manning coefficients, among others (KNEBL et al.,
2004).

Several studies can be synthesized, in order to present the mathematical modeling
potential for hydraulic representation of flood events. Some applications found using the
hydrological model HEC-HMS and the hydraulic model HEC-RAS (NASCIMENTO et
al., 2000; ALCOFORADO and CIRILO, 2001; CALCADA et al., 2003; KNEBL et al.,
2004; KOVACS et al., 2006; GUL et al., 2009; OLEYIBLO and LI, 2010;
KOUTROULIS and TSANIS, 2010; SARHADI et al., 2012; FRANCA and RIBEIRO,
2013; HEIMHUBER, 2013; NETO et al. , 2015; NETO et al., 2016) can be considered
diverse, however always emphasizing the presentation of a flood mapping methodology

for decision-making purposes.

2.1.4.2 Structural Measures

Inadequate management of urbanization can lead to many problems, putting
human lives, livelihoods and properties at risk (ONEDA, 2018). In this context,
instruments for controlling land use and occupation are fundamental tools for sustainable
urban development (ZAHED FILHO et al., 2012). According to Canholi (2014), non-
structural measures within the FRM scope are: land use and occupation regulations,
environmental education, flood insurance, flood warning and forecasting system, among
others. Due to its conditions as a non-structural measure, such type does not have a major
technical approach to be implemented and that is the reason the technology applied in this
research will be focused on structural measures.

The design of urban drainage systems is still adopted following traditional

concepts, although its planning may interfere with financial, environmental, aesthetic and
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health population's aspects for a desirable quality of life (CANHOLI, 2013; SOUZA et
al., 2012). Structural measures are related to processes of water volume storing or
transporting, through structures as reservoirs, dikes, bypass channels, among others
(RIGHETTO, 2009). Canholi (2014) describes that structural measures contemplates
engineering constructions that can be characterized as extensive and intensive measures.
Extensive measures seeks to combine the effects of environmental protection and
improvement of soil conservation with flow reduction (TUCCI, 2012). The extensive
measures correspond to the small storages disseminated in the watershed, the restoration
of vegetation cover (Fig. 5) and the control of soil erosion, according to Table 3, seeking
to atenuate the relationship between rainfall and runoff and reduce the discharge peaks.

Figure 5 — Extensive strutuctural measure: Vegetation cover control.

Source: Freepik image database, 2022.

Table 3 — Extensive structural measures.

Measure Main advantage Main disadvantage Application

Change in vegetation ~ Reduction of discharge

cover with peak, soil erosion and
reforestation river sedimentation Unfeasible for large
i Small rural watersheds
Control of soil loss areas

) Reduces soil loss and
through conservation .
) silting of channel beds
approaches for planting

Source: Adapted from Tucci (2012).
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The intensive measures are those that act on the channel directly and, according
to Cordeiro et al. (1999), can be defined in Table 4 by three types: Flow acceleration -
floodway, levees and improvement of natural river channel (Fig. 6); Flow detention -

reservoirs and detention or retention ponds (Fig. 7); Flow diversion - rectification,

diversion channels and drainage pump stations (Fig. 8).

Table 4 — Intensive structural measures.

1. Flow Acceleration

Measure

Main advantage Main disadvantage

Application

Levees enlargements

High degree of o )
] ) Significant damage if
protection of a specific ) ]
there is any failure.
area.

Large rivers and

floodplains

Improvement of river
bed: reduction of
roughness, slope
smooth and cross

section enlargement

Increase in velocity )
Transfers erosive
and reduction in water
potential effect to
depth, extending the
downstream and
protected area and )
) expensive.
accelerating runoff

Small and medium
rivers, as well as

narrow flood areas

2. Flow Detention

Measure

Main advantage Main disadvantage

Application

Reservoirs or detention

Flood control Difficult

downstream of the implementation due to

Small and intermediate

ponds ) o watersheds
reservoir expropriation of areas
3. Flow Diversion
Measure Main advantage Main disadvantage Application

Deviations or

rectifications

Downstream discharge

reduction Depends on topography

Drainage pump stations

Reduce river runoff factors

and volume

Medium and small

watersheds

All watersheds’ sizes

Source: Adapted from Tucci (2007).



Figure 6 — Intensive strutuctural measure - Example of flow acceleration (floodway).

Source: Freepik image database, 2022.
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Figure 8 — Intensive strutuctural measure - Example of Flow Diversion (rectification).

Source: Freepik image database, 2022.

2.1.4.3 Mixed reality technologies and territorial planning

A city is a dynamic environment subject to the interaction between the physical
and the social processes, which gives rise to complex geographical problems, as flash-
floods and gradual floods, that need to be better evaluated and explored to, therefore, be
fixable complex urban geographic problems (CHEN and LIN, 2018; RYDVANSKIY and
HEDLEY, 2021).

Recent advances in mixed reality (VR and AR), artificial intelligence (AI) and
remote sensing (RS) focuses on innovative applications as cutting-edge technologies to
FRM domain. The transformation of real or virtual data towards the AR environment is
made through 3D surveying and modeling methodologies that allow the digitization of
reality (SIRIWARDHANA et al., 2021). Within the territorial planning scope, parametric
models are artificially built through a geometry-based approach that can be better
explored by establishing a state-of-the-art analysis for the subject. The main categories

within the current research area are established in Table 5.
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Table 5 — Application examples of territorial planning categories.

Categories for territorial

planning

Applications

3D modeling and information
extraction for the construction

of VR environments

Building coupled indoor/outdoor environments;

Integration of unmanned aerial vehicle (UAV)-based outdoor
3D reconstruction and computer-aided design (CAD)-based
indoor modeling;

Prototypes to support emergency response;

Extraction of urban features from LiDAR point clouds;
Representation of complex road and use of surveillance
cameras, that capture dynamic information, to be effectively
extracted and integrated into VR Environments;

Big Data processing, management for modeling and

simulation of 3D synthetic environments.

Modeling human behavior,
cognition and sensory

responses to VR environments

Integration of human behavior simulation and immersive VR
brings real humans into integration with virtual humans and
the environment;

Accommodation of both real human participation and crowd
simulation;

Virtual cognitive experiments implemented with a responsive
mechanism to monitor users' cognitive processes during the

experiments.

VR previous experiences

applied to AR technologies

Improvement of three-dimensional (3D) registration and
experiences at indoor AR environments;

To overcome the technical challenge of real-time rendering
so that AR can be used efficiently in places as urban
underground pipeline management ;

AR for army purposes as it can potentially improve
situational awareness and ultimately lead to greater efficiency
in decision making and reduced injuries;

Use of AR systems based on mobile devices have been
developed and shown to have the potential to support decision
making, considering the integration of all previous VR

experiences and developments.

Source: Adapted from Shen et al. (2001).
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As explained in Table 5, AR is a way in which information or products from the
digital environment are added to the physical world supporting several aspects of
territorial planning issues. Something similar in all the applications presented are the three
characteristics such as combining the real with the virtual, being interactive in real time
and being three-dimensionally represented (AZUMA et al., 2001).

The hydraulic modeling of 1D, 2D or even 3D floods can be used to provide
relevant information about FRM at a specific location. In this context, advanced and
highly accurate topographic data are crucial for hydraulic modeling of floods (CHEN et
al., 2020), as Table 5 stated in different examples. Although these advanced data can
solve traditional issues, there are still a disadvantage in terms of FRM, which is that
generally the simulations of flood events are built in 2D environments for most of the
required evaluations in territorial planning.

Kipper (2013) states that a tool as AR, applies when information displayed
depends on the person's real-world location and physical perspective for interaction. It
means that a person can feel the information and make changes to a virtual object, if
desired. The interaction level may range from simply changing the view from a different
perspective or manipulating and creating new information through digital devices as
mobile phones, tablet, VR/AR glasses, contact lens and among others.

Therefore, different from VR that replaces the real world with a simulated virtual
environment, AR shows a direct visualization in real time of a physical environment
whose elements are augmented by computer-generated sensory inputs such as sound,

video and graphics, all georeferenced.

2.1.4.4 Data requirements

The AR essential data to be used for an adequate FRM consist of collecting
important information as historical and photographic records of floods, historical series
and all available spatial data, since they might be an input or a validation reference.

To acquire historical data, the study must gather all existing information, formal
and informal, that exists regarding previous extreme events. They include formal data,
the hydrometeorological, and informal, facts about the reported events by institutions or

previous impacted comunities.
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As for the historical rainfall data, river discharge and stage that caused the most
relevant floods in the studied area will be identified based on the available historical
record. For the cases where there is no available gauge stations, discharge regionalization
can be used to operationalize the mathematical models and ensure their calibration and
sensitivity to generate reliable flood maps.

Regarding spatial data, they are defined as the description of the geographic
characteristics of the surface above and below the water, both those coming from official
institutions and those produced by the author himself. Examples are the Digital Terrain
Model (DTM) with a spatial resolution range from meters to centimeters, generated
through an aerophotogrammetric survey, bathymetric survey, Lidar coupling in different

platforms, among other possible sources as shown the example in Fig. 9.

Figure 9 — High quality spatial data sources. a) UAV b) Surface DTM c) USV d) Bathymetric DTM

F

Source: Own Author.

After the study guarantees a high precision DTM, in addition to supporting
mathematical modeling, GIS softwares may be used to prepare the input files and
visualize the hydraulic modeling results. All data to be displayed is based on 2D and 3D
image or objects, which can be generated with polygons related to flood mapping, among
other features.

Therefore, there is the example of bathymetric profiles (Fig. 10) that can be
prepared and processed through specific procedures, where the data to be used basically

consist of the need for field surveys, within the scope of territorial planning and MR.
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Figure 10 — General procedures for bathymetric profiles integrate GIS processing.
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2.1.4.5 Ideal processing stages
With the data collection adequately performed and fundamentals for FRM applied
concepts verified, the AR application can be developed, the following may occur:

1. Data import of the spatial geometry, hydrology and hydraulic elements
generated by mathematical models or with user manual definition;

2. Conversion of generated 3D files to AR environment (e.g., OBJ), and
consequently, move forward with the AR processing steps (recognition,
tracking and content rendering);

3. User interaction, by evaluating or inserting virtual or real objects with the
water parameters representation (e.g., depth, speed and intensity).

Following the three stages, a more immersive and dynamic experience is expected
in the selected studies, being able to include the information that is considered relevant.
The AR proper application in FRM, with the presented integrated approach, will represent

object or image layers (Fig. 11) at indoor ou outdoor environments.
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Figure 11 — Layer overlay for 2D or 3D representations.
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With such layers superimposed on the map, the terrain topography must be used
for references and Haynes et al. (2018) gives an example of conceptual methodology to

include the GIS data, mathematical model outputs to the AR approach (Fig. 12).

Figure 12 — Conceptual methodological flowchart, for hydraulic visualization of the flood on the ground.
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2.2 MATERIAL AND METHODS
Regarding the theoretical reference part of the research, it is necessary to consider
different procedures to find the appropriate sources with some analytical treatment, which

allowed the formulation of the following flowchart (Fig. 13):

Figure 13 — Conceptual methodological flowchart.
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The benefit of the bibliographic and documental research is that it allows to cover
a much wider range of the study area than what could be researched directly. For this
reason, the collection of survey papers and design of the current research in the field of
AR applications and, subsequently, AR applications in FRM domain, was created based
on the ScienceDirect, Springer Link and Web of Science databases. The chosen databases
includes some of the largest database of peer-reviewed journals covering the field of
interest properly.

In order to be able to access the such databases, through Santa Catarina State
University, it was used the Journal Portal of the Coordination for the Improvement of
Higher Education Personnel (CAPES) in Brazil, which is one of the largest virtual

scientific collections in the Brazilian academic community.
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Some of the manual delineations occured considering the following criteria:

e No year range, since the searching process did not return a large number
of papers that would be considered difficult to manage;

e No type of scientific journal classification was made, since original
articles, reviews, case reports, technical notes, among others, were all
characterized as relevants to delineate the state of the art of AR in FRM
domain, which considers social, technological and innovation purposes
important;

e Only articles written in English were considered, being the most common

and accessible language to the majority of researchers.

The initial search considered the words ‘“augmented”, “reality”, “flood” or
“FRM?”, returning more than 100 research papers (Fig. 1). Only 37 could be delineated as
relevant, in order to perform a preliminary screening process seeking to ensure that
relevant aspects of AR research as hardware, approach and purpose were defined
properly.

Although, this first screening delineation could only present researches in the
scope of territorial planning and environmental issues, not only FRM studies, as well as
other relevant themes such as VR, 3D visualization, GIS data, mathematical modeling,

and, indoor or outdoor environment scales, as demonstrated in Table 6.

Table 6 — Research papers including AR and territorial planning applications.

Authors Original title of the paper

Waursthorn et al. (2004) Applications for mixed reality

) Development of a 3D virtual environment for improving public
Lai et al. (2011) o S )
participation: Case study - The Yuansantze Flood Diversion Works Project

Khoshelham and Accuracy and resolution of kinect depth data for indoor mapping

Elberink (2012) applications

] EcoMOBILE: Integrating augmented reality and probeware with
Kamarainen et al. (2013)
environmental education field trips

Interactive Web-based Hydrological Simulation System as an Education
Demir (2014) ) i )
Platform using Augmented and Immersive Reality
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Bishop (2015) Location based information to support understanding of landscape futures
Gill and Lange (2015) Getting virtual 3D landscapes out of the lab
An interactive simulation and visualization tool for flood analysis usable
Leskens et al. (2015) »
for practitioners
] Realistic rendering for physically based shallow water simulation in
Liang et al. (2015) ) ) )
Virtual Geographic Environments (VGEs)
Using 3D visualization methods in landscape planning: An evaluation of
Lovett et al. (2015) ) o
options and practical issues
To go where no man has gone before: Virtual reality in architecture,
Portman et al. (2015)

landscape architecture and environmental planning
Haynes and Lange

(2016)
Herman et al. (2017)

Mobile Augmented Reality for Flood Visualization in Urban Riverside

Landscapes

Flood modelling and visualizations of floods through 3D open data
Mirauda et al. (2017)

Applications of mobile augmented reality to water resources management
Reyes and Chen (2017)

A 3D Virtual Environment for Storm Surge Flooding Animation
Haynes et al. (2018)

Mobile Augmented Reality for Flood Visualization

] Dynamic visualisation of storm surge flood routing based on three-
Liu et al. (2018)

dimensional numerical simulation
Massaabi et al. (2018)

An immersive system for 3D floods visualization and analysis
Mirauda et al. (2018)

Mobile Augmented Reality for flood events management

Building Owner Manual Assisted by Augmented Reality: A Case from
Moreira et al. (2018)
Brazil
StreamFlowVR: A Tool for Learning Methodologies and Measurement
Capece et al. (2019)

Instruments for River Flow Through Virtual Reality
) Augmented Reality Floods and Smoke Smartphone App Disaster Scope
Itamiya et al. (2019)

utilizing Real-time Occlusion
Macchione et al. (2019)

Moving to 3-D flood hazard maps for enhancing risk communication

StreamflowVL: A virtual fieldwork laboratory that supports traditional
Mirauda et al. (2019) ) o )
hydraulics engineering learning
Tomkins and Lange Interactive Landscape Design and Flood Visualization in Augmented
(2019) Reality
Flood risk management in sponge cities: The role of integrated simulation
Wang et al. (2019)
and 3D visualization
Liu (2020) The third simulation: Augmented reality fluvial modeling tool
Sustainable water management: Virtual reality training for open-channel
Mirauda et al. (2020) o
flow monitoring
An augmented reality facility to run hybrid physical-numerical flood
Puertas et al. (2020)

models
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) Floodopoly: Enhancing the learning experience of students in water
Valyrakis et al. (2020) ) )
engineering courses

An efficient flood dynamic visualization approach based on 3D printing
Zhang et al. (2020)
and augmented reality

Terrestrial and airborne laser scanning and 2-D modelling for 3-D flood
Costabile et al. (2021) ] o )
hazard maps in urban areas: new opportunities and perspectives

Tunnel vision optimization method for VR flood scenes based on Gaussian
Fuet al. (2021)

blur
Rydvanskiy and Hedley Mixed reality flood visualizations: Reflections on development and
(2021) usability of current systems

Challenges and Opportunities for Integrating Augmented Reality and
Mourtzis et al. (2022) Computational Fluid Dynamics Modeling under the Framework of
Industry 4.0

Geospatial VR: A web-based virtual reality framework for collaborative
Sermet and Demir (2022)
environmental simulations

An overview of visualization and visual analytics applications in water
Xu et al. (2022)
resources management

Source: Own Author.

Therefore, due to the selection still present different outcomes from the intended
state-of-the-art in FRM domain, a final screening process was performed. Finally, to
include applied concepts in FRM domain and all relevant aspects of AR research together,
it was defined 11 researches in the proper specific study area. The critical analysis of the
state of the art is presented in the next topic by ensuring the clarification of hardware,

approach, purpose, software and main outcomes of AR in FRM domain.
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2.3 RESULTS AND DISCUSSIONS

2.3.1 AR Applications in FRM domain

According to the theoretical reference selection regarding AR application in FRM

domain, the subject evaluated is recent, and the available scientific contribution

developed is presented in Table 7, in order to elucidate and establish a state-of-the-art

analysis.

Table 7 — State of the art survey on research papers including AR and FRM domain.

Authors’

reference

Criterias:

Hardware, Approach, Purpose, Software and Main QOutcomes

Wursthorn et

al. (2004)

Hardware: uses the head mounted display (HMD) system.

Approach: brings AR-System and its components with examples of practical

applications regarding earth science and disaster management.

Purpose: to use mixed or AR systems for dealing with natural disasters and show

possible applications in a typical four-phased disaster management process.

Software: geometrical objects (VRML tiles produced from laser scanning data) are
visualised and controlled using scene graph parent-child relationship of Java3D. The

tracking method uses a combination of GPS, INS, electronic compass and barometer.

Main outcomes: first AR application identified in FRM domain. It has the use of laser
scanning models with adequate accuracy, reliability, actuality and completeness that

improves the operators efficiency and performance.

Bishop (2015)

Hardware: smartphone (Iphone and Ipad)

Approach: a prototype iPhone app, called ‘What’s Here?’ that includes augmented
audio and visual features for landscape interpretation is described, and, among many

landscape applications is illustrated with data related to sea level rise.

Purpose: to assist people to better understand the forces leading to landscape change,
comprehend the science of landscape, take a more informed view on proposals, and

adapt to some inevitable outcomes with an AR application.

Software: created using xCode 4.5.2, which is an Objective-C programming
environment, provided by Apple for computers running Mac OS. The tracking method

uses the Metaio SDK.

Main outcomes: it considers the potential of smartphones and other devices that are

equipped with positioning and orientation tools, significant computational power and
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high-speed communications, to entertain and educate people with information about
the landscape including audio commentary and augmented reality displays using the

device camera coupled with visualized alternative conditions.

Haynes and

Lange (2016)

Hardware: smartphone

Approach: a working smartphone app to engage the public with local flood zones by

visualising potential flood levels.

Purpose: to provide a feasible mean to raise citizen’s awareness of potential dangers

within local flood zones.

Software: markerless NFT using the Qualcomm Vuforia SDK, which balances

technical capability and implementation requirements.

Main outcomes: an interactive augmented reality (AR) tool that provides in situ
modeling of simple prototype 3D building models (cuboids) along a riverside, which

are used to “occlude” an augmented flood plane within the scene.

Haynes et al.

(2018)

Hardware: smartphone or tablet

Approach: a real time immersive prototype AR Mobile app for on site content
authoring and flood visualisation combining available technologies to reduce

implementation complexity.

Purpose: to develop a novel AR Mobile app to complement existing FRM tools and

to understand how it is judged by water experts.

Software: java Virtual Machine (JVM) and Java Development Kit Application
Programming Interface (JVM API) libraries and tools form the core technology.
Higher layers include OpenGL ES 2.0 for rendering graphics and the Vuforia Software
Development Kit (SDK) to provide AR support.

Main outcomes: flexibility of the app permits a broad range of applications in

planning, design and environmental management.

Massaabi et al.

(2018)

Hardware: smartphone or tablet

Approach: to present a flood management system that aims to model and visualize

floods.

Purpose: to develop analytical tools that allow us to evaluate the threats of floods and
to investigate the influence of mitigation and adaptation measures, such as stronger

dikes, adaptive spatial planning, and flood disaster plans.

Software: system basically using Unity, a multipurpose game engine that supports 2D

and 3D graphics in devices equipped with sensors such as a GPS, RFID, etc.

Main outcomes: it provides realistic images to help users in understanding and

interpreting these disaster scenarios.

Mirauda et al.

(2018)

Hardware: smartphone or tablet.

Approach: to increase visual perception of the real world merging additional

information with the natural scene in real time.
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Purpose: to allow mobile workforces to more easily reach the most critical areas

subject to flooding and rapidly make a decision on the level of flood protection.

Software: developed in the Metaio SDK framework, can run on mobile devices

equipped with a webcam and sensors such as a gyroscope, a compass and a GPS.

Main outcomes: an innovative tool compared to the existing ones, being it able to
show, timely and continuously up-to-date, augmented information on various

vulnerability scenarios during the disaster emergency phases.

Tomkins and
Lange (2019)

Hardware: smartphone or tablet.

Approach: a novel tool to enhance traditional map-based workshop activities using

augmented reality.

Purpose: a tool for visualising environmental design choices in planning and design

for evaluation and flood risk communication.

Software: created for a myriad of AR frameworks, including Vuforia for platform-
independent AR, Google ARCore for Android devices, Apple ARK:it for iOS devices
and Windows Mixed Reality for the Microsoft Hololens, as well as the use of Unity

Game Engine.

Main outcomes: to demonstrate interactive and collaborative 3D cartographic
visualisations which enable real-time multi-user exercises in landscape intervention

design and flood visualisation.

Liu (2020)

Hardware: not bound to a particular AR device.

Approach: use of a small tangible hydromorphology table as a new workflow and
method of design for landscape architectural interventions within hydrological

systems.

Purpose: to integrate physical hydraulic simulation model with real-time

computational fluvial simulation through augmented reality technologies.

Software: built in Rhino Grasshopper, a visual programming language and
environment widely used by designers to build customized design workflow and

analysis. Use of microsoft Kinect sensor.

Main outcomes: to enable landscape architects to design intuitively with a tangible
material process, while simultaneously being informed by computational simulation

results.

Puertas et al.
(2020)

Hardware: not bound to a particular AR device.

Approach: conceived for both educational and professional uses.

Purpose: novel installation for the development of hybrid physical-numerical flood

models in an augmented reality environment.

Software: use of microsoft Kinect 2 sensor, coding software developed MEDUSA-6

and Iber+ as a mathematical hydraulic model.
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Main outcomes: to obtain quantitative results of flood extension and magnitude, which

are represented directly over the physical topography, yielding a realistic visual effect.

Hardware: not bound to a particular AR device.

Approach: to investigate essential techniques, such as the suitable size calculation of
the terrain models, the adaptive processing of flood data, and hybridizing virtual flood

and terrain models.
Zhang et al.

(2020)

Purpose: An innovative flood AR visualization method based on a 3D-printed terrain

model

Software: Unity 3D game engine and visualize the AR flood by merging the virtual

flood scene using a fiducial marker (blue block).

Main outcomes: More efficient than the traditional AR flood visualization method.

Hardware: not bound to a particular AR device

Approach: development of single user and collaborative visualization prototypes that

leverage capabilities of the state-of-the art HoloLens 2 mixed reality system.

Purpose: to integrate existing datasets related to shore adaptation to flooding risks in

Rydvanskiy the state-of-the-art mixed reality interface system.

and Hedley Software: use of HoloLens platform and Mixed reality toolkit (MRTK) and also use
(2021) synchronized coordinate systems across multiple devices through Azure Anchors, and

developing multi-user applications through Photon Unity, with Unity Game Engine.

Main outcomes: it demonstrates the capabilities of the contemporary Mixed Reality
interfaces to deliver 3D visualization, hand-based interaction, and integration with
surrounding environment while being stable and usable in real-world settings.

Source: Own Author.

Several aspects converge to form the AR application in FRM domain, according
to the cultural/education experience feedback. The cultural, social, and content
improvements and feedbacks are mainly supported with a correct chosen hardware,

software or tracking method selected.

2.3.2 Criterias analytical evaluation

Based on the obtained results, some characteristics must be emphasized. Despite
what was verified in Wursthorn et al. (2004) with an old HMD system pack, the first AR
application identified in FRM domain research, hardwares widely used were the
smartphones and tablets.

Approaches and purposes adopted stayed around the interest in the use of 3D

visualizations for analysis, to support the engagement of the public with local flood zones
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by visualising potential flood levels and communication of flooding risks with potential
opportunities for developing strategies to mitigate or to adapt to the threats of floods.
After this criteria, AR researches containing mixed applications with VR approaches and
only indoor environment tests, were removed in order to improve the evaluation of the
specified study proposition.

About the software criterias, these were usually defined according to the
developers’ experience or knowledge. Unity game engine (MIRAUDA et al., 2018;
TOMKINS AND LANGE, 2019; ZHANG et al., 2020; RYDVANSKIY AND HEDLEY,
2021) and major SDK’s with markerless approaches as Metaio and Vuforia were also
widely used, as in Bishop (2015) and Haynes and Lange (2016) respectively. Finally,
programming interface, API libraries and higher layers for rendering graphics as OpenGL
ES 2.0 are examples of integration in Haynes et al. (2018).

The use of GIS and high precision spatial data in combination with mathematical
modeling was verified as a very special topic, since Liu (2020) and Puertas et al. (2020)
had the only main outcomes strongly connected with such topics. AR applications for
evaluation of structural measures implementation, within the FRM domain, were even
less explored, being studied only by Massaabi et al. (2018). In general, the main outcomes
denotes an innovative tool, being it able to generate augmented information on several
different scenarios.

The main results from the presented state-of-the-art is summarized by dynamic
visualization within the scope of FRM as a method to encourage stakeholder discussion
with the aim of informing, understanding and evaluating proposed interventions in places
that frequently suffer from flood disasters. Therefore, this research represents an effort to
analyze flood events, seeking to understand how floods occur in the city and contribute
with technical information that guide future works to implement more efficient AR
applications in FRM domain.

Finally, the following Fig. 14 and Fig. 15 show their main outcomes and graphic
level differences between the first and the last representation of an immersive flood
simulation. Also, Fig. 16 represent the interactions with real objects as hydraulic
structures, seeking to illustrate all AR applications relevant aspects for FRM purposes, as

delineated in Table 7 for the current subject state-of-the-art.
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Figure 14 — Snapshot of the ﬁrst AR application in the FRM domain with an immersive flood simulation.

Source: Wusthorn et al. (2004).

Figure 15 — Snapshot of the last application in the FRM domain with an immersive flood simulation.

Source: Massaabi et al. (2018).

Figure 16 — AR Flood simulation and the interaction with a hydraulic structure.

Source: Haynes et al. (2018).
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2.4 CONCLUSIONS AND FUTURE PERSPECTIVES

This research proposes an overview of AR in the FRM domain, reporting the AR
relevant aspects from the rationale of the research to applied concepts in FRM domain,
and highlighting the most advanced studies published considering specific features. In the
present state-of-the-art analysis, after careful screening based on technical criterias, it was
performed a second screening process in order to set the findings properly adjusted with
the intended research questions. Being able to visualise the main applications, hardwares,
approaches, purposes, softwares and outcomes, it was confirmed how large the FRM
domain is and how many different types of research questions there it is.

Although it was perceptive the technology evolution in the area through time, the
use of GIS and high precision spatial data in combination with mathematical modeling
and also AR applications for evaluation of preventive structural measures
implementation, were found to be poorly explored all together. Hydrological and
hydraulic model simulation methods are powerful tools that can perform on-site
evaluation with the integration of AR and to facilitate further investigation. This was the
main research gap discovered with promising features and the positive scientific approach
from it creates new opportunities for development and experimentation.

The major advantages of using AR instead of VR is the user interaction with real
objects in addition to virtual contents in the augmented scene, which amplifies human
perception and, with that, interest in AR is increasingly evident, and the current research
seeks to encourage specific AR applications in FRM domain along with other research
areas that have more resources (e.g., game industry) supporting the design of the proposed
system characteristics.

Finally, the current state-of-the-art did not aim to evaluate user experience and
feedbacks presented in some of the researches, because it is expected that the present
research will help only future authors in the area to conduct their surveys first considering
all required aspects delineated and, after that, focus on user experiences and feedbacks.
In addition, some directions for future work is that AR is a promising tool for a wide
range of applications towards a better understanding of hydrologic and hydraulic

boundary conditions in an immersive outdoor environment.
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3 CHAPTER 1III: FLOODVIEW: AN AUGMENTED REALITY
APPLICATION FOR FLOOD RISK MANAGEMENT EVALUATIONS

Emergent perspectives for three-dimensional augmented visualization of flood disasters
integrated with new ways of decision-making assessments deliver relevant outcomes in
Flood Risk Management. Evidence related to this fact is the growing use of advanced
devices with extensive access, as smartphones and tablets, used in the fields by experts
but with no exploration of all the technologies provided for such tools. FloodView is an
application based on the Augmented Reality (AR) principles and delineated with the
parameters’ representation of flood depth, velocity and intensity. The software
development is explored an, through a broad and objective questionnaire, performed with
54 civil defense agents about AR application in Flood Risk Management (FRM) domain.
The approach gives user feedback and validation by different participants background
allowing them to understand their reaction when interacting in such an environment.
Therefore, the FloodView is an unprecedent and innovative application, useful for
assisting decision makers in the FRM at indoor environments, within the guidelines of
urban and territorial planning. In addition, it is an useful application to support actions in
raising the awareness of society about flood events, and providing a more intuitive and
realistic experience for the understanding of technical parameters usually studied, only,

by experts in hydrology and hydraulic areas.
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3.1 INTRODUCTION

3.1.1 Rationale of the Research

The purpose of this work is to develop an application that would support Civil
Defense actions to raise awareness of society in susceptible areas to flooding, at the
property level to improve current practices by experts in the area.

According to the State of the Art on the subject, being the AR technology a special
tool for Flood Risk Management (FRM), it is possible to support the development of an
app. The application proposal is the exploration through devices that can combine
scientific and technological concepts related to the interface between neocartography,
FRM and AR.

Based on this purpose, the study approach includes many innovative applications
as Flash-flood control or Gradual flood monitoring, different users as a citizen impacted
due to flood events or a civil defense agent, and along distinct scales as a whole flood
plain or the water entering a property. All this aspects can be part of a single technical
solution that combines the reality increased with the creation of a 3D world, aiming to
simulate the occurrence of floods.

As mentioned in the previous chapter, other Apps with similar characteristics have
the main purpose to make citizens aware of local susceptibilities and risks related to
disaster processes. Since these natural events damage the population and cause severe
consequences, suffering and loss, the idea of having such a tool for people to be aware of
the size of the risk they are facing makes it necessary to have a few requirements for a
better implementation.

For the application of AR technology, a device or electronic platform is required
to be able to superimpose digital information on the real world and maintain an accurate
georeferenced tracking of the digital object, as the user freely explores the space around
it. Currently, tracking is performed through two main methods, with fiducial markers or,
simply, through direct tracking of the environment.

Tracking through markers superimposes digital three-dimensional imaging on the
environment through an image or fixed object in the environment, as in the famous “QR

Codes”. Such a method has the advantage of providing a single, central place for multiple
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users to focus when needed. Each user perceives the same digital model in the same
physical location. However, as explained in Chapter 2, this technique is widely and better
used for education or classes purposes.

Alternatively, direct environment tracking naturally finds fixed points in a given
space, which allows the user to anchor its digital model at an arbitrary location in space.
This allows users to position a model as they see fit and not have to orbit the same physical
point as in the previous case. It allows AR investigations to occur simultaneously and
interactively in the field.

In this study, the Unity Game Engine will be used, which supports both marker
tracking and direct tracking from the environment, and has a strong presence in the
literature, with diverse applications, being applied also for FRM.

Finally, it is possible to assume that AR is a new technique for flood visualization
that could provide a stereoscopic 3D visualization environment and a user-friendly
interactive interface through natural body posture. In fact, AR flood visualizations are
more intuitive and realistic than are screen-based 3D visualizations in a desktop
(HAYNES et al., 2018). Natural human—computer interactions in AR creates a totally
immersive and integrated place with studied objects, simulating a real-world
circumstance having interactions with other users (MOURTZIS, 2022). AR flood
visualization superimposes virtual flood scenes over the real environment, and, therefore,
virtual floods and real environments are observed synchronously, this could address the

issue that exists in current flood visualizations approaches.

3.2 MATERIAL AND METHODS

3.2.1 FRM Approach

An augmented reality system application must have characteristics such as
combining the real with virtual, being interactive in real time and being represented three-
dimensionally (AZUMA, 2001). Considering the AR application the highest interaction
functionality offered in a device, the possibility of new points of view while the user
navigates through the space and observe relevant positions, it allows an efficient analysis

of the data, as the main outcome to be delivered from the development steps.
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In order to evaluate such characteristics and to improve the actions that the Civil
Defense agents must be prepared during a flood event, the proposed approach is designed
through the following steps, according to Fig. 17. The research knowledge and originality,
remains in the presented topics that were designed and applied, which can be further
developed. Therefore, the main five steps of the application development, includes the
problem assignment, data and requirements analysis, conceptual design, development and

implementation, and user validation and performance evaluation.

Figure 17 — Steps of the AR application development.
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Source: Own Author.



55

3.2.2 Problem Assignment

The definition of a comprehensive FRM problem is clarified through
understanding the current methods, tools and systems that are available in Brazil and the
rest of the world. The way how they are underutilized to manage the activities conducted
in risk areas usually by Civil Defense agents and decision makers, are not particularly
useful in Brazil.

Some of the flood issues with the currently available tools are the challenges with
visualizing and extracting the necessary information at a specific place with a specified
horizon, which includes unexpected interaction with objects in outdoor and indoor
environments.

Each environment demands spatial and attributes information related to FRM and
for the different actions to be planned after the visualization, such as the mitigation of
damages in a flash-flood event or monitoring river stage in a gradual flood event. The
requirement of a major understanding in spatial knowledge and comprehension of
emergent technologies to integrate information from a desktop bringing it to real life are
the main issues found for decision makers in Brazil and abroad.

The conventional 2D or 3D maps with their cartographic limitations and only
screen-display become time-consuming and frustrating to help in the FRM. Challenges
as the representation of geographic objects that include mountains, water resources,
forests, houses, streets, among others, face a technology limitation related with the
achieved horizon that currently traditional devices can track. Therefore, the purpose of
the present research is the application for indoor environments.

Based in the existent methods and systems, it was developed a platform to
integrate the essential information for FRM from different data sources and access
parameters as water depth, water speed and flow intensity of flood events in the field. The
design of an AR-based FRM platform was developed in order to provide high quality

services to users as Civil Defense agents.
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3.2.3 Data and Requirements Analysis

3.2.3.1 Principles and Requirements

According to the issues defined previously, to design the overall system, it was
necessary to integrate the input data and the designed system so that the users can observe
the information displayed and record it, in some way, in the physical world. AR seeks to
change the static scenarios. It is an instrument in which information is added to the
physical world from the digital perspective.

There are many different ways to add, change or modify digitally superimposing
information in the physical world. Based in the statements of Caudell and Mizell (1992),
the first mention to the AR technology, and many other researchers along the years,
according to the state of the art on AR applications in FRM domain, the following
principles for an AR experience are also its three main requirements:

I.  Ability to interact with the user’s still-visible actual surroundings;
II.  Representation of the complexity of the projected graphical object;

III.  Visualization capability of plotting information or objects in real time.

First requirement or principle assumes that the applied technology is able to
interact, meaning that the information can be felt and changed, if desired. The level of
interactivity can vary from simply changing the view from a different perspective or even
manipulating and creating new information from the input data. The second simple
requirement demands the mixing of the virtual information displayed with the real-world
location and physical perspective from the tracked place. Also implicates in the object
complexity the evolution from 2D to 3D representation and visualization. Third and last
requirement is the capability of projecting or plotting objects in real time while the

previous principles are guaranteed.

3.2.3.2 Data input and Dynamic Flood Mapping

The historical data of river stage recorded and stored by different organizations
and institutions with hydrological monitoring purpose can be correlated with the
occurrence of disaster by floods and its damages to cities, neighborhoods, and properties.
The correlation between such data and the disaster events may be defined with the

dynamic flood mapping, which shows the extent of the flood and its correspondence with
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the increase in the river stage, making it possible to analyze how much water is moving
in a stream at any given moment.

In Brazil, the National Water and Sanitation Agency — ANA is the responsible for
the national hydrometeorological network, containing all kinds of data about water
resources and using it to ensure the sustainable use. Throughout strategic points
nationwide, the national hydrometeorological network is intended for collecting river data
(level and flow of rivers, for example) and rainfall statistics (rainfall), subsidizing the
decision-making processes of water resources management. Considering that the hydro-
meteorological information network, under the responsibility of ANA, currently has more
than 4.5 thousand stations in operation, some of them have telemetry, which makes it
possible to track, in a short span of time, the data of rainfall and the level of the rivers in
places of greatest interest for FRM purposes (ANA, 2022).

Supported with the monitoring of hydrological trends throughout the national
territory, using the analysis of rainfall evolution and levels and flows variation in major
rivers and reservoirs, ANA also provides a free API (Application programming interface)
to query a specific River Stage gauge on a series of dates. The use of the API is

exemplified in Fig. 18:

M b
Figure 18 — ANA’s APL
http://telemetriawsl.ana.gov.br/ServiceANA.asmx/DadosHidrometeorologicos?CodEstacao=83800002&Datalnicio=04/12/2021&DataFim=04/12/2021

"DadosHidrometereologicosl" msdata:rowOrder="0">

</DataHora>

Source: Andrade et al. (2022).

The projection of the water feature or virtual object applied to the real world can
be simulated after the API processing and the search for the closer gauge with data
availability. This is possible using a device (smartphone or tablet) equipped with a camera
and sensors as a gyroscope, a compass and a GNSS service (GPS). This way the
projection of the data can be automatically available on the screen of the device.

As mentioned before, the availability of flood mapping from previous disasters

can also be used to simulate the water feature. As an example, Santa Catarina Civil
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Defense (DCSC), in the state of Santa Catarina in Brazil, has historical flood maps for
several municipalities and also projections from hydrological and hydraulic models for
many areas. It can facilitate the correlation between the attributes from a flood phenomena

and the representation in 3D of the water main parameters defined for visualization.

3.2.4 Application Conceptual Design

3.2.4.1 Parametrization
The visual impression can guide the application development with the help of a
definition of three physical parameters for water feature visualization:
I.  Depth;
II.  Velocity; and
III.  Intensity.

This parameter selection is based in recent researches as in Tingsanchali and
Promping (2022), that bring comprehensive assessment of flood hazard, vulnerability and
risk at the property level.

The use of water depth to be represented, the first and main defined physical
parameter, is justified due to its correlation to the volume of water in a specific flood
wave that can impact the study area and to river stage, which is the water level above
some arbitrary point.

The remaining two parameters are mainly related to stream flow, or discharge,
which is the volume of water that moves over a designated point over a fixed period of
time or a duration of an event. The discharge is usually expressed as cubic meters per
second and event duration in hours, however, the main reason to show the user the water
velocity and intensity instead of discharge and duration is that helps to understand the
determination of flood hazard, flood vulnerability, and flood risk at the indoor
environment.

Therefore, the water velocity representation in meters per second and water
intensity in milimeters per hour (from rainfall intensity unit), concludes the
parametrization required for the definition and characteristics of the virtual objects 3D

representation.
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3.2.4.2  Architecture

Based on the data and requirements, the design of the 3D object of a water
movement feature requires a specific feature which is the occlusion. As described in
Waursthorn et al. (2004), the used occlusion solution in this research is when the parameter
information, for example the water depth, is extracted from a DTM that is used to
continuously calculate it according to the camera movements. The “phantoms” used for
the depth information are not visible, since they are replaced by pixels from the video
image and then, the depth information for the real and the virtual scene are compared.
Based on this process, a real object that is more distant from the projection center than a
virtual object will occlude the real one, and vice versa.

There are three AR services that were designed in the AR-based platform called

FloodView, named exclusively by its main attribute, which included:

e Typing the desired parameter (depth, speed and intensity);
e To locate and return the depth information directly from a fluviometric
station, or in case of availability of hydrologic and hydraulic modelling
outputs, from a pluviometric station, both options in real time, in case of a
near telemetry station; And
e Finally, pointing to an area and immediatelly start tracking, locating the
boundaries of the space to allocate and mix the virtual objects with the real
environment.
For these services and as an overview of the application architecture, the prototype
in the present research was built according to Fig. 19, which is detailed in Appendix A,
B and C, respectively, the recognition/tracking/rendering flowchart, user and application

tasks flowchart and tasks diagram.
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Figure 19 — FloodView architecture.

FloodView
Info
« FloodView is the main application
n . It runs on the Unity game engine, r nsible for many
Unity AR Foundation « |t runs on the Unity game engine, responsible for many

things, like image rendering and input controls
1_ | « ARFoundation allow the same AR application to run in
g different plataforms (such as 10S and Android)
o XML is used as an offiline database of stations
XML information available in ANA's API
o ANA's APl is used to provide more in depth info on
historical flood events

Source: Own Author

Fig. 19 brings information about the architecture that handles data, analysis and
visualisation. The main novelty in the architecture are the logics through the activity flow
screen that proceeds in the directions indicated, with access to previous activities via the
device's back button, and the interface that indicates the possibility of parameters editing
and web service which manages database access via API. Detailed sequence diagrams of
each function and interactions between the different software architectures, may be found
in Appendix B and C.

Since the AR application needs a device or electronic platform to be able to
superimpose digital information on the real world and maintain an accurate georeferenced
tracking of the digital object, as the user freely explores the space around him, it is used
the Unity game engine. Widely applied for AR application purposes, it supports the best
experiences, and with a strong presence and several applications in the state of the art
literature review, it fits well for FRM purposes.

With powerful architecture frameworks, and creative tools to support the
visualization of a hypothetical flood, the Unity game engine contemplates an extensible
terrain system, capable of displaying large meshes with indoor and outdoor environments,
and the ability to customize how the terrain is textured through custom tools of shading
and occlusion. In addition, the AR foundation keep the tools suitability for developing an
AR application, support frameworks such as Google ARCore for Android devices, Apple
ARKkit or RealityKit for iOS devices, and Windows Mixed Reality for Microsoft Hololens.
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Finally, the data integration process that organizes and provides the system
conceptualization present the requests in a proper format to access the object data and
return responses. In order to create the comprehensive information of the water feature
interaction with the environment, being correctly rendered in the camera frame, this
service allows user interaction in the AR environment. It means that some of the object
information is augmented in the camera, and the user can view more information through

further interaction.

3.2.5 Development and Implementation

3.2.5.1 Algorithms

In order to complete the implementation of this application, the algorithms
presented for this work were developed through a partnership of a multidisciplinar team,
aggregating IT, geography and engineering professionals support to the services provided
by the application. These were the main actors to define functional requirements and how
potential users would capture requirements and background of the subjects.

The provided services mentioned previously augments the 3D water features in
the smartphone’s database precisely at a given place through the smartphone’s camera.
Based on the user’s position and the orientation obtained by the tracking images, if the
environment is located in the camera’s field-of-view, a superimposing of a feature is
rendered on the camera frame.

The C# programming language used allows to the application to be developed
with Unity game engine and AR foundation, while the XML and JSON languages were
used for the desired ANA’s API and other libraries, if required. Seeking the best way for
rendering graphics, in terms of Software Development Kit (SDK), the AR Foundation
provides a device-independent SDK on top of the device-specific system features
provided by Google ARCore, Apple ARKit, Microsoft HoloLens, Magic Leap, and
others. Based on this, it was chosen to complete the package of versatile tools.

An array of tools is provided to developers through SDK in the most efficient
manner, as specified in the Appendix A, since the SDK’s facilitate many components
within the AR application: Recognition, Tracking and Content Rendering. The first is the

main control component in order to recognize objects and boundaries, the second
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component seeks to track the surrounding environment working as the eyes of the AR
experience, and the last component of content rendering is simply the capacity of
superimposing complex imaginative virtual objects and scenes on the real time
information.

The AR Recognition technique can be done by several options and the one
selected to provide superior, stable, and efficient features, enabling capability of mobile
apps, was the AR foundation with Google ARCore implementation. This platform
consists of different tools to target resources being accessed by the mobile app either
through cloud link or directly from mobile app local storage (Amin and Govilkar, 2015).
AR foundation supports both native development for iOS and Android, while also
enabling the development of AR applications in Unity game engine that are easily
portable to both platforms. The types of targets can be 2D or 3D, including multi-target
configurations, among many others.

The use of occlusion detections using virtual buttons, image target selection in
real time and capability of reconfigure and create target sets depending on the scenario,
allows:

e Provide faster local detection of targets with capacity of tracking 5 targets
simultaneously;

e Efficient tracking in low light conditions and even though target that is
covered partially;

e Extended tracking capabilities, which enable app to keep tracking targets
and helps maintain a consistent reference for augmentations of object even
when the targets are no longer visible in real time camera view.

AR tracking, currently among four options, is performed through two main
methods, these being through fiducial markers or, simply, through Natural Feature
Tracking (NFT). Tracking through markers superimposes digital three-dimensional
imaging on the environment through an image or fixed object in the environment, as in
the famous “QR Codes”. Such a method has the advantage of providing a single, central
place for multiple users to focus when needed. Each user perceives the same digital model
in the same physical location.

Alternatively, and as applied in this research, NFT uses direct environment

tracking that naturally finds fixed points in a given space, which allows the user to anchor
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its digital models at an arbitrary location in space. This allows to create the mobile
augmentations with a markerless technology and an image-based tracking mechanism to
incorporate and interact with as much of the real world as possible and only uses the
natural features that are easily detectable in a scene to occur simultaneously and
interactively in the field (Haynes et al. 2018).

AR content rendering finishes the development and implementation step, by
confirming the selection of Google ARCore algorithms. AR content rendering simply
mix 3D objects and images taken by camera to a suitable format for rendering and for
internal tracking, which can load and activate multiple dataset at same time. Basically,
contains the computer vision algorithms that detect and track real-world objects in camera
video frames, resulting in the update of application logic with new input data and
rendering the augmented graphics overlay.

Finally, after this delineation with the purpose of giving the user the support on
decision making, it is possible identify the dynamics of the phenomenon and the impact

on buildings and other real objects.

3.2.6 Performance Evaluation of an AR-based platform for FRM: FloodView

3.2.6.1 User experience and testing

Three type of users are considered as the main potential participants of the
application development, being the Regional civil defense agents (COREDEC’s),
Municipal civil defense agents (COMPDEC’s), and the affected citizens that live in flood
areas. Since the questionnaire survey was performed in the state of Santa Catarina, Brazil,

their location can be seen in Fig. 20.
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Figure 20 — Region distribution of civil defense agents (COREDEC’s).
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Source: Santa Catarina Civil Defense (DCSC).

The environment information of the user is another important element of the
FloodView Application to provide relevant services, which is the reason that from the
mentioned users to iniatially contribute to the application development, the affected
citizens that live in recurrent flood areas and their respective feedback were left for a
second user evaluation in the future, after the complete evaluation demonstrated in the
present research. Therefore, the developed application was used through a smartphone
device which allows the user to do the planning of different actions to the specific study
area and phenomenon.

Since they will have one more instrument to support management and raise social
awareness to the matter, the COREDEC’s were the first users that could experience and
describe its opinions and reflections about the application, followed by the COMPDEC’s.
The FloodView app is designed for different stakeholders involved in the FRM, and
institutional members, such as Civil Defense agents who are the study participants, are
assigned all available resources, in order to understand clearly the display of information
and facilitate the implementation with other potential users in the future.

The criteria used to choose subjects for evaluation and set up the experiment

through questions with specific background was the usability. To capture how this will
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enhance the current practices of civil agents in Santa Catarina, Question 9 (Table 10) is
the main example to get important responses. An introductory approach with a video tasks

tutorial was provided in order to support the activities of the next topic.

3.2.6.2 User Validation and Questionnaire

The user location and orientation are relevant aspects of the environment. This
means that the rendering information and user experience, which include the interaction
with 3D models, increase the augmentation quality to the real world according to the
mentioned aspects and by receiving continuously feedbacks about the application.

An experimental study with the support of an online questionnaire form was
designed in order to evaluate some aspects of the application: demographic statistical
distribution, user previous knowledge and user experience (adaptation level, interaction
presence intensity and real-world application).

The number of samples collected for the questionnaire survey was estimated using

the Eq. 1 (Yamane, 1967):

N
~1+Ne?
where n is the number of samples (agents’ responses); N is the total number of

experienced agents counting COREDEC’s and COMPDEC’s, which was 100 (although,

n

(1)

the expected real number is much less); e is the allowable error taken equal to 10%. The
value of n was calculated and found to be 50.

Therefore, the population group contained 54 experts whose organizations
included regional and municipal Civil Defense agents (COREDEC’s and COMPDEC’s).
For statistical analysis and respective discussions and conclusions all their responses were
evaluated, although only 31 were complete responses and 23 were incomplete, but
possible to evaluate in the responses that were finished. Another reason for this users’
delineation choice were that their functional devices had top configuration conditions,
with such availability for the 20 COREDEC’s that participated.

This experimental evaluation was conducted with a didactic approach by sending
with the questionnaire, an orientation message to introduce the FloodView app and
capabilities. After the application was tested and examined by each participant, they were

asked to fill in a questionnaire (original in Annex A) that is presented in the Table 8, into
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three category purposes and each answer choice with its respective grade from question

4 onwards, which was not showed to the user.

Question

Table 8 — Part 1: Demographic questions.

Answer Choices

Q1. What is your age?

Q2. School/Academic

Education?

Q3. How long have you been
working with Civil Defense

and Protection?

Between 18 and 24 years old;
Between 25 and 34 years old;
Between 35 and 44 years old;
Between 45 and 54 years old;
Between 55 and 64 years old;
Between 65 and 74 years old;

75 years or older.

Incomplete / Complete Elementary School;
Incomplete / Complete high school;
Incomplete / Complete undergraduate;
Incomplete / Complete postgraduate.
Less than 1 year ago;

1 to 3 years;

3 to 5 years;

More than 5 years.

Source: Own author.

Table 9 — Part 2: User previous knowledge questions.

Question

Grade and respective Answer Choices

04. Do you work directly
or indirectly with Flood

Risk Management?

Q5. What is your level of
familiarity/affinity with
using smartphones to
assist in Flood Risk
Management?
Q6. What is your level of
Sfamiliarity/affinity with
the interaction of virtual

objects with the real

[1] T don't act ;

[2] A little (I work in this area occasionally in disaster cases);

[3] Moderately (From time to time I help professionals in the field);
[4] A lot (I'm always called to work when disaster strikes);

[5] Extremely (My role in Civil Defense is directly related).

[1] None;

[2] Low;

[3] Moderate;

[4] High;

[5] Very high;

[1]None;

[1]Low (I've read about, but I don't know much about it);
[1]Moderately (I've studied this type of tool, but I don't work with it);
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Reality)?

Question
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[1]High (I've interpreted and used several tools with the same type of
technology);

[1]Extremely (I have already developed or been involved with tools of the
same type of technology).

Source: Own author.

Table 10 — Part 3: User experience questions.

Grade and respective Answer Choices

Q7. In the FloodView
application, the
visualization of the flood
depth is easy to
recognize and to

interpret its simulation?

08. Regarding your
presence and interaction

with the AR environment:

Q9. In your opinion, is
the application useful for
simulating the
occurrence of disasters

by flood?

[1] Totally disagree;
[2] Partially disagree;
[3] Nothing to declare;
[4] Partially agree;

[5] Totally agree.

[171 found the app confusing and unnecessarily complex;

[2] T felt confident as the activity felt more like something I was
experiencing rather than something simulated;

[3] T felt like I could use the app to find the information I wanted. I was the
main character as the activity could be shaped according to my actions;

[4] T was so involved in the activity, that I wanted to interact directly with
the water feature, thinking that my actions could interfere in the activity.
[1] Terrible, without relevant application for use in Civil Defense and
Protection;

[2] Reasonable, relatively interesting, but limited for use in Civil Defense
and Protection actions;

[3] Great, this is an application that can have very positive impacts for use
in Civil Defense and Protection;

[4] Perfect, a game-changing application for those working with Civil

Defense and Protection.

Q10. Leave your suggestion or criticism to improve the performance of the FloodView application

applied to Flood Disaster events and let us know what you think of it.

Source: Own author.

Post-Study System Usability Questionnaire — PSSUQ was used in this research to

measure participant feedback with FloodView app (LEWIS, 1992). In order to reflect

their feedback with a rating performance, and allow simple statistical analysis, the

answers choices were rated on a scale that ranged from 1 to 5 or 1 to 4, according to the
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question parametrization, which indicates the overall feedback for each of the category
purposes: User Previous Knowledge and User Experience.

The questionnaire is targeted at evaluating the ease of use and getting their overall
reaction to the application. Descriptive specifications such as Question 10 (Table 10) help
to articulate the enhances in current practices by civil agents with smartphones. The user
requirements to derive from system functionality are translated with mentioned questions.

In order to complete the overall feedback for each of the category purposes
through relevant questions, an evaluation of descriptive statistics, the final step in order
to have a complete approach and validation of the FloodView app, was performed. In

adition, the responses to question 10 were also discussed in the obtained results.
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3.3 RESULTS AND DISCUSSIONS

3.3.1 Overview of the application and implications for FRM

According to the problem assignment, the FloodView app was proposed in this
research to integrate AR and FRM issues analysis providing comprehensive information
for Civil Defense agents evaluation in the preparation for flood disasters. It is expected
that it will increase the performance of the agents activities, which include the premises
of a simpler and more efficient evacuation orientation and understanding of a hydraulic
flood behavior in order to provide better technical solutions for flood mitigation.

The device used for the present results and discussions was the Samsung Galaxy
Series, provided through the university support, and FloodView first screen is presented
in Fig. 21. Due to a difficulty for placing the water plane in places with horizon not close
to the device's camera, as reported before, the experiences and analysis were made for

indoor environments.

Figure 21 — Screenshot of FloodView first screen.
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Among the explained features in the previous items, there are mainly two that are
performed by FloodView, which is to locate the nearest river gauge with available data
(Fig. 22) and to represent tridimensionally a flood depth in a specific environment,
allowing the interaction with real objects (Fig. 23).

The following feature seeks to demonstrate how the API integration from public
database works in the FloodView context. In the search screen in Fig. 22, the user fills
the station ID and the time period, and in the right image the app response shows the
search result with a series of measurements identified with the Station ID, Time Period,

Closest river discharge, Closest river depth and Closest measured rainfall.

Figure 22 — Screenshot of data input for station location and search pages.
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After the presented information, it enables the users, in this research the civil
defense agents, to get information about areas in the outdoor environment. In order to
give an opportunity to investigate data from historic flood events, FloodView allows

simulation of flood events, for instance, that happened several years ago.
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Also, in order to explore flood predictions, that may indicate new properties or
areas at risk from a specific input data, FloodView may access a hypothetical API
available with the most updated flood mapping related with return periods as 5, 10, 25,
50, 100 and 1000 years, from Civil Defense database of hydrological and hydraulics
modelling outputs.

In sequence, considering that the attributes allowed to choose and evaluate
previous or future floods in site were ignored or were not available due to lack of data or
modelling outputs, the user may continue straight to the main screen. Next step is to
manually select an item from a dialogue box containing a combination of controls, such
as sliders, text boxes, and drop-down lists.

Being able to click and slide to show the desired situation to evaluate a specific
flood area, it must be highlighted that if used this way, the appropriate locations are indoor

environments, as shown in Fig. 23.

Figure 23 — Screenshots of FloodView main simulation screens.
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When a user points to the indoor environment, the data is tracked, retrieved and
integrated from the input data from organizations or not and using the information, as
shapes of real objects, to project the water depth, speed and intensity. For running these
parameters representations or services, a user located near objects inside a property in a
known flood area, will have the 3D model augmented at the specified time and position
the user inserted or positioned the device (Fig. 23).

By changing the parametrization, the representation becomes dynamic and the
possibility of flood hydraulic behavior evaluation might help to choose the best structural
measure available at property level, since there is no need for further assessment or

complex hydraulic evaluation as it is required for outdoor environments.

3.3.2 Research Novelty and FloodView analysis

3.3.2.1 Characteristics and user feedbacks

The participants were anonimous, being restricted only to COREDEC’s and
COMPDEC’s who voluntarily gave their feedbacks about FloodView Demographic
Statistical Distribution (Q1-Q3), User Previous Knowledge (Q4-Q6) and User
Experience, evaluating adaptation level (Q7), interaction presence intensity (Q8) and real-
world application (Q9). Also, they could give suggestions for improvements (Q10).

The participants’ main age group were aged between 45 to 54 years old, more than
75% with complete undergraduate and half of the participants with complete graduate.
Among the 54 participants, 42,6% (23) of them had 5 years as a COREDEC or
COMPDEC in Protection and Civil Defense area, although more than 25% (14) started
working at the job for less than a year.

Regarding to work experience and previous knowledge about FRM, almost 40%
of the participants have experience in working directly or indirectly with risks and
disasters by flood. Mobile devices, such as smartphones and tablets, have been recently
used to search for information from digital maps or other supports, and 34 users had
experience using devices to help in a FRM situation or during a disaster by flood, being
moderate to high use frequency. However, the familiarity with virtual objects in the real
world using AR technology was from moderate to low understanding of the subject for

almost 75% of the participants that answered to the question 6.
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Seeking to assess the user experience, the adaptation level question (Q7) focused
in the ease for visualization of the flood depth and simulation understanding, which 21
participants, or approximately 68%, rated the FloodView ranging from high to very high
the application adaptation. About the interaction presence intensity (Q8), 80% or 25 users
reported that could feel confident as the activity experienced looked real rather than
something simulated or that effects could be shaped according to its own actions, rating
as a partially success interaction. Finally, in the participants’ opinion, for real-world
application (Q9) it was rated high by 70% or 21 users that FloodView is an application
which may have very positive impacts for use in Protection and Civil Defense in FRM
scope. Aiming to collect technical improvements or relevant suggestions, the last question

was descriptive:

Table 11 — Responses to question 10 with technical aspects or relevant suggestions.
010. Leave your suggestion or criticism to improve the performance of the FloodView application

applied to Flood Disaster events and let us know what you think of it.

2. I would like to see the app, with the rainfall data and geographic coordinates, to plot the flood in AR
9. It should have a wider dissemination with more accessibility

15. Include instructional video. Change the flood color to something highlighted

16. Water depth level apparently seems to be a little higher than reality, as I set it to 1 m and in the
image it simulated approximately 1.3 m

19. Good tool in which it contributes to the improvement of the subject

24. The simulation was good but I couldn't find the data from the nearest rainfall station.

51. Need to improve measures to facilitate

The participants also reported some issues using the application due to devices’
problems or pointing the camera incorrectly for environment tracking. Finding the exact
depth measure, is one of the problems that some of the participants noted. This problem
created discussions about the architecture and algorithms used for the Android and SDK
applied, what is justified by software limitation for older devices. Also, for example, one
of the participants expressed that could not find the data from the nearest station.
Therefore, it happened due to the closest station does not have available data. Finding
instructions and a wider dissemination with more accessibility were another important

problems some participants stated.
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3.3.2.2 Data evaluation

The original online form and respective feedback reported for each participant is
available in Annex A. The rates for the participants responses for questions numbers 4-7
ranges from 1 (very low) to 5 (very high) and 7-9 ranges from 1 (low) to 4 (very high).

The raw data in Appendix D is summarised statistically in Table 12. Box plots are
shown in Fig. 24 and Fig. 25. The table for each question shows the main descriptive
statistics aiming to understand user previous knowledge and user experience with
FloodView. They are mean (), the standard deviation (o), the measure of skewness, the
measure of kurtosis, the lower quartile, the middle quartile, the upper quartile, and the

inter-quartile range (IQR).

Table 12 — Descriptive Statistics measures for questions 4-9.

Summarized

Descriptive Statistics Q4 Qs Q6 Q7 Q8 Q9
Mean (u) 3,54 3,23 2,69 3,95 2,35 2,79
Standard Deviation (o) 1,40 0,97 0,97 0,94 0,88 0,54
Kurtosis -1,59 -0,64 -0,09 -1,99 -0,34 0,32
Skewness -0,24 -0,05 0,39 0,11 0,25 -0,23
Sample variation 1,96 0,95 0,94 0,89 0,77 0,29
Minimum 1 1 1 3 1 2
Maximum 5 5 5 5 4 4
Lower quartile [Q1] 2 2,75 2 3 2 2,5
Median or Middle
quartile [Q2] i . . 4 2 .
Upper quartile [Q3] 5 4 3 5 3 3
Inter-quartile range 3 125 | ’ | 0.5

[IQR]

Source: Own Author.

Figure 24 — Boxplots of the questions 4-6: User previous knowledge.
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The results show that there is a wide variation for Q4, meaning that the participants
have very different knowledge and experiences related with their roles in FRM, by
working directly or indirectly with risks and disasters by flood, and corroborating with an
expectation for different responses and perspectives for questions about user experience.
Questions number 5 and 6 classify users previous knowledge as intermediate, since 50%
of the sample responses evaluated varies between rating 2,75 to 4 and 2 to 3, respectively.
It assures that the use of mobile devices, such as smartphones and tablets, are currently
being strongly used to help in a FRM situation or during a disaster by flood, although not
being used to the fullest extent possible. It occurs because they are weakly familiar with
the use of AR technology and the superimposing of a virtual object as a dynamic flood

depth in the real world.

Figure 25 — Boxplots of the questions 7-9: User experience.

| l
1
7 8 9
Question

Source: Own Author.

However, through Q7, Fig. 23 seems to explain that AR simulation has ease
understanding and adaptation to the technology, even if they are weakly familiar with AR
potential for their tasks, since it still has provided effective and clear information as well
as a productive experience.

Finally, questions Q8 and Q9 evaluation states that interaction presence and the
use as a tool for daily activities in FRM scope, still needs further improvements, reaching
an intermediate rate, in order to really support COREDEC’s and COMPDEC’s with Civil

Defense routine.
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Therefore, the participants were overall satisfied with FloodView, including the
reported suggestions, our findings suggests that the negative kurtosis in the majority of
the questions showing that the opinions of the participants were sparse probably due to
the low understanding of the subject, as verified before. Although, as the questions are
answered, it gets evident the ease understanding and adaptation to the technology.

These results could denote that FloodView could attract the attention of the
participants, especially the COREDEC’s (regional scale), since they can disseminate
better their continuous learning with the application to COMPDEC’s (municipality scale)
and reach more users in future works, mainly, flood impacted citizens.

The novelty of this study, which is an important improvement over previous
studies, is to enhance understanding of flood risks with the development of an advanced
comprehensive and systematic methodology in determining flood parametrization related
with risk and vulnerability at the property level by helping to classify levels of depth,
velocity and intensity. Moreover, these parameters were not systematically classified at
the current research, however they can be found in the literature in very recent literatures

about the subject as in Tingsanchali and Promping (2022).
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3.4 CONCLUSIONS

This research proposes an unexplored and new evaluation of AR application in
the FRM domain, including the possibility of integrating high precision spatial data,
mathematical modeling and also the preventive structural measures implementation
analysis for indoor environments.

In the current analysis, it was reported the problem assignment, data and
requirement analysis, conceptual design, development and implementation, and, the
performance evaluation. Through a context of known FRM issues and a lack of tools for
Civil Defense agents to mitigate it, FloodView features and outputs were presented and
they are expected to become a continuous project, in order to evolve not only for a risk
analysis tool for Civil Defense, but a vulnerability tool for citizens.

Although it is a platform available for integration of different datasets, the
FloodView can clearly present characteristics of the virtual objects 3D representation for
hydrological and hydraulic studies, becoming a powerful tool validated with user
feedbacks and also in the future by parameters delineation through new experimentations.

The major advantages of the tracking method selected, according to the
participants feedback with the ease understanding and handling, it was the availability for
the device to natural track the environment and allow experiments at indoor and outdoor
situations. About the questionnaire that generated the user complete feedback, it became
an opportunity to register some issues using the application and make discussions about
the architecture and algorithms, helping to identify a hardware or software limitation for
each case. Another important contribution was the requirement for instructions with the
wider dissemination and more accessibility according to Civil Defense agents as well as
the statistical analysis that validates some findings.

Finally, in addition to the questionnaire survey outcomes, the tests performed by
the FloodView app developer team confirmed the original purpose of the device which is
to be useful and have valuable performance as a system for visualizing the susceptibility
to risk in which families are exposed during flood events or identify existing
vulnerabilities in an area prior to an event. The current research ensures its novelty by
focusing in different user profiles, which gives new insights and creates opportunities for

the Civil Defense institution to improve its job efficiency.
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4 CHAPTERI1V: GENERAL CONCLUSIONS AND SYNTHESIS

4.1 OUTCOMES FOR OUTDOOR ENVIRONMENTS

Globally, the costs of flood losses and corresponding adaptations are related to
several assumptions, as territorial planning and, more specifically, FRM — Flood Risk
Management. As briefly mentioned before, the use of FloodView for outdoor
environments is useful and enhanced by integrating hydraulic mathematical models
outputs and AR experience.

The performance of mathematical models may be evaluated using efficiency
indexes as R2, NSE, NRMSE, PBIAS, residual volume, among others, in order to
guarantee acceptable agreement in both the model’s calibration and verification. Usually,
it considers the comparison of the computed and observed inundation depths, speed and
intensity. This assures the reliability and accuracy of the model’s simulation in a
floodplain. Becoming a tool for such purposes, and with outdoor environments goals for
AR visualization, the application will need to generate a three-dimensional AR model
based on Digital Terrain Model (DTM) available with sea level reference. Subsequently,
the accurate flood modelling mentioned before can be used and experienced adequately.

Considering the zero height being near the river bed, in the river, the water depth
is commonly measured in meters. For example, on a regular day when no rain has fallen,
a river might have a stage of 1-2m, although with a big storm, the river stage could rise
to 6-8m. This is important because, the application will be able to show when the water
will start flowing over its banks and floodplains to the urban areas along the river,
according to a specific local terrain surface.

FRM depend on flood hazard and flood vulnerabilities. Therefore, this aspects
also change with flood return periods. To mitigate flood problems in major areas or larger
scales, various flood control or mitigation measures can be proposed. The effectiveness
of each measure in reducing the flood hazard and consequently, vulnerability, it can be
evaluated by using the hydrological model (HEC-HMS) and the hydraulic model (HEC-
RAS) with the flood routing analysis. Considering this support, for outdoor environments,
the main assessment to be developed by FloodView is the study of flood vulnerability

and flood hazard, which are important factors for improving FRM.
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About the flood vulnerability, the relative importance of the major contributing
factors sensitivity, being adaptation and exposure, determined by using the Analytic
Hierarchy Process (AHP) methodology (SAATY, 1987), that defines each major
contributing factor is considered to have various contributing components with different
weights.

As in Tingsanchali and Promping (2022), the factors could be sensitivity, adaptive
capacity and exposure. The components mentioned, could be family size, gender of
householder, health of householder, household damages, public damages, household
ownership, education level of householder, type of employment of householder,
householder income, household saving deposit, flood insurance availability, land price,
flood notification, distance from river, ground elevation, historic inundation depth mark,
historic inundation velocity mark, historic inundation duration or intensity mark, and,
number of flood events.

According to the sensitivity, adaptive capacity, and exposure of the households
and population, the highest or least vulnerable areas can be found, for example,
depending, on fundamental parameters as ground elevations, flood depth, river distance
and flood velocity, which means the FloodView app may assess in these conditions for a
flood insurance evaluation.

Depending on the water depth, velocity and intensity, which are modified
dynamically, it should be possible to visualize which parts of the study area become
flooded from different perspectives and that is the target of flash-flood control and gradual

flood monitoring, which has the purpose of warn people properly in a FRM context.
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4.2  OUTCOMES FOR INDOOR ENVIRONMENTS

The general perspective of FloodView app in chapter III involves superimposing
the scaled virtual flood scenario into the real environment at indoor environment, without
the need for complex technical approaches, required for outdoor environments.

As described previously, significant efforts are being made to simulate flooding
and visualize it in real time. Towards increasing the sense of interaction FloodView can
provide a better visual perspective for decision making at the property level. Considering
it, the Flood Hazard representation is determined by flood depth, flood velocity, and flood
duration (related to intensity).

Such parameters, as specified in Rasch (2015) and Tingsanchali and Promping
(2022), become a way for the researchers to stop evaluating flood parameters
visualization according to their conventional experiences, since it could be subjective or
questionable, and start using a standardized criterion with an AR-based platform.

Based on it, is defined a relative importance of flood depth, velocity and duration
(intensity-related). Therefore, after questionnaire surveys and statistical analysis, it is
taken that the damaging effect represented by flood hazard, may be evaluated for each of
the FloodView parameters. By allowing to manually change and visualize their impacts
in water depth, flow velocity and flood intensity with AR technology develops a high
level of interaction with the user, increasing its flood hazard awareness.

This way, it could be an attempt to overcome technological and expert or non-
experts analysis restrictions. Therefore, a comprehensive method of AR technology for
vulnerability assessments, in the scope of FRM, are the evaluation at property level or
scale. It means that the applications are wide and to demonstrate a comprehension of
specific outcomes, would be necessary to focus on indoor environments sometimes.

For citizens who suffer the effects of flood events, in their specific recurrences,
they somehow need to handle with it. Some examples of structural measures in this
context are to raise the level of the public sidewalk or property internal area, and also
make a room with a lowered level, among many other possibilities. With this behavior,
applications as FloodView may help the property owner to make decisions about which
technical actions are effective to mitigate the effects of the flood, or improve resilience

techniques.
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4.3 LIMITATIONS

In the first research paper, a more refined search and approach could reveal further
information and that is a limitation to be considered in the current research. Also,
considering that the authors who performed the studies have a broader knowledge of the
scientific area and performed an acceptable literature review and high level research, it
was not evaluated these specific aspects at each research and each database.

For future works in the second research paper, it is intended to make the
FloodView searches on ANA’s API even better to query and visualize on the application.
As next steps, it is intended to improve the application tool, in order to allow the full
integration with ANA Database API. The application will be performing the collection of
technical data efficiently and quickly, in order to visualize the version supported by the
IOS interface.

Furthermore, an IOS version could improve the accuracy level of simulation and
also adopt the smoothness of data input using the LIDAR technology, which would make
the distance measurements more trustful for further interaction and visualization. The
reason this research did not focus on results for outdoor environments was not only
technological restrictions, but the requirement for a different user evaluation, considering
flood vulnerability and flood hazard are important factors for improving FRM in a larger
scale, as a whole municipality. The mathematical modeling of watershed and rivers in

combination with a detailed analysis of the land surface, are also a clearly limitation.
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4.4 RESEARCH FINAL SYNTHESIS

Based on the presented topics, a dynamic flood mapping towards an efficient FRM
must be based on the principles of AR, supported by Flood Modelling and assisted by
high precision data for an accurate decision making. It means that with appropriate
technology, the understanding of an efficient FRM facilitates the management of risks
and disasters for the development of preventive or corrective strutuctural measures.

The proposed chapter about state of the art review of the subject and subsequently
chapter with the development of FloodView app represents an effort of integrating two
research approaches, since the first one indicated an unexplored area to be developed and
the second not only fulfills the AR research in the FRM domain as gives support for new
developments in the studied area.

Both researches presents a low-cost solution that can be affordable for the
population to improve its awareness about disasters by flooding. Although the focus of
the development is on an application to support Civil Defense, the direction of this work
is focused on moving forward so that any citizen can perform the simulations at home.

The questionnaire survey was developed in Santa Catarina, in Brazil’ southern
region and, since the region faces recurrent flood events, it can be assumed that the users’
feedback is also an incentive to improve FloodView attributes. Finally, the system
described on the present studies represent also a fundamental tool for the state, through
control for flash-floods and monitoring for gradual floods.

The present synthesis provides an idea of the advantages of the proposed system.
An advantage is the comparison of the FloodView application and the use of traditional
2D maps or VR applications, for prevention and preparedness stages in FRM. This was
not formally performed, but the participants, through the recommendations in the last
question of the questionnaire, confirmed the app is an effective choice to work with. Since
VR completely immerses the users in a virtual environment wherein it cannot see the real
world, so that he cannot sense what is happening around him in reality. Whereas AR on
the other hand, even though the user would need some displaying device, he could see
the virtual world being overlaid on the real world, so it could be aware of both worlds.

An example is that it helps the users who are unfamiliar with a specific region and

can study hydrologic and hydraulic information about that area to support the local
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population with preventive measures and preparation actions in an imminent event. In
conclusion, the FloodView is an application useful for assisting participants, which were
the civil defense and decision makers, in understanding the FRM at different scales and
also provide a more intuitive and realistic visual experience, based on AR technology.
Therefore, the current thesis have characteristics of relevance to the scientific
academic evaluation and unprecedented application discussions. Similar technologies
related to this research must be supported by national agencies and developed by experts

from academia to mitigate the effects from natural disasters.
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APPENDIX B - FLOODVIEW: USER AND APPLICATION TASKS
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Avaliacao do Neocartografia App SurveyMonkey

#1

Coletor: Web Link 1 (Link)

Inicio: Thursday, June 30, 2022 10:45:09 PM
Ultima modificacao: Thursday, June 30, 2022 10:49:51 PM
Duracéo: 00:04:41

Endereco IP: 189.4.101.193

Pagina 1: Questionario Demografico

P1 Entre 25 e 34 anos

Qual é a sua idade?

P2 Pés-graduagiao Completa

Formacao Escolar/Académica?

P3 la3anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Moderadamente (De tempos em tempos auxilio os

~ . - - . rofissionais da area
Voce atua direta ou indiretamente com Gestéo de Risco P )

de Desastres por Inundagéo ou Alagamento?

P5 Extremamente

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Extremamente (ja desenvolvi ou tive envolvimento

. I . com ferramentas do mesmo tipo de tecnologia
Qual seu nivel de familiaridade/afinidade com a P gia)

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 Concordo totalmente

No aplicativo Neocartografia, a visualizagédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

1/108



Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagéo/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

Senti que poderia usar o aplicativo para encontrar as
informacdes que queria. Eu era o personagem
principal, pois a atividade poderia ser moldada de
acordo com minhas acdes

O respondente ighorou esta pergunta

O respondente ighorou esta pergunta
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Avaliagcao do Neocartografia App

#H2

Coletor: Web Link 1 (Link)

Inicio: Friday, July 01, 2022 11:39:24 AM
Ultima modificacéo: Friday, July 01, 2022 11:41:32 AM
Duracéo: 00:02:08

Endereco IP: 186.211.101.105

P&gina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 18 e 24 anos

Curso Superior Incompleto

Ha menos de 1 ano

Nao atuo

Um pouco

Extremamente (ja desenvolvi ou tive envolvimento
com ferramentas do mesmo tipo de tecnologia)

Concordo parcialmente
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundacé&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

Senti que poderia usar o aplicativo para encontrar as
informacdes que queria. Eu era o personagem
principal, pois a atividade poderia ser moldada de
acordo com minhas acdes

Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecao e
Defesa Civil.

O respondente ighorou esta pergunta
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Avaliagcao do Neocartografia App

3

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 05, 2022 8:01:12 PM
Ultima modificacéo: Tuesday, July 05, 2022 8:02:47 PM
Duracéo: 00:01:35

Endereco IP: 177.131.117.189

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 25 e 34 anos

Pés-graduacado Incompleta

1a3anos

Um pouco (Eu atuo nessa area ocasionalmente em
casos de desastres)

Moderadamente

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é (til para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#H4

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 05, 2022 8:23:44 PM
Ultima modificacéo: Tuesday, July 05, 2022 8:44:20 PM
Duracéo: 00:20:36

Endereco IP: 143.0.215.176

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 55 e 64 anos

Pés-graduacdo Completa

Mais de 5 anos

Bastante (Sempre sou chamado para trabalhar quando
acontecem casos de desastre)

Extremamente

Bastante (ja interpretei e utilizei diversas ferramentas
com mesmo tipo de techologia)

Concordo totalmente
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu

Com relac&o a sua presenca e a interagdo com o )
estava apenas simulando

cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecéo e

Em sua opinido, o aplicativo é Util para simular as -
Defesa Civil.

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

Precisa melhorar as medidas facilitar
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Avaliagcao do Neocartografia App

#5

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 05, 2022 9:06:40 PM
Ultima modificacéo: Tuesday, July 05, 2022 9:08:03 PM
Duracéo: 00:01:23

Endereco IP: 187.85.172.105

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 35 e 44 anos

Ensino Médio Completo

Mais de 5 anos

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Bastante

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

O respondente ignorou esta pergunta

9/108



Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#6

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 05, 2022 9:09:25 PM
Ultima modificacéo: Tuesday, July 05, 2022 9:11:15 PM
Duracéo: 00:01:50

Endereco IP: 177.93.151.97

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 45 e 54 anos

Curso Superior Completo

Mais de 5 anos

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Um pouco

Nenhum(a)

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é (til para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#T

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 05, 2022 9:14:35 PM
Ultima modificacéo: Tuesday, July 05, 2022 9:17:44 PM
Duracéo: 00:03:09

Endereco IP: 138.59.130.90

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 55 e 64 anos

Pés-graduacdo Completa

Mais de 5 anos

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Bastante

Moderadamente (ja estudei sobre este tipo de
ferramenta, mas ndo trabalho com ela)

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relag&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é (til para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#38

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 05, 2022 9:32:41 PM
Ultima modificacéo: Tuesday, July 05, 2022 9:33:30 PM
Duracéo: 00:00:49

Endereco IP: 179.220.49.174

P&gina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 45 e 54 anos

Pés-graduacdo Completa

1a3anos

O respondente ignhorou esta pergunta

O respondente ighorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é (til para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#9

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 05, 2022 9:58:02 PM
Ultima modificacéo: Tuesday, July 05, 2022 10:02:06 PM
Duracéo: 00:04:04

Endereco IP: 179.51.156.202

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 45 e 54 anos

Curso Superior Incompleto

Mais de 5 anos

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Moderadamente

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

Concordo totalmente
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu

Com relac&o a sua presenca e a interagdo com o )
estava apenas simulando

cenario de RA:

P9 Otimo, trata-se de uma aplicacéo que pode ter
impactos bastante positivos para uso na Protecéo e

Em sua opinido, o aplicativo é Util para simular as -
Defesa Civil.

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

Alguns pontos a melhorar mais e bem (til
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Avaliagcao do Neocartografia App

#10

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 05, 2022 10:11:37 PM
Ultima modificacéo: Tuesday, July 05, 2022 10:14:24 PM
Duracéo: 00:02:47

Endereco IP: 170.0.118.64

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 45 e 54 anos

Curso Superior Completo

Mais de 5 anos

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Bastante

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

Nada a declarar
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

Achei o aplicativo confuso e desnecessariamente
complexo

Razoavel, relativamente interessante, porém limitado
para uso na Protecado e Defesa Civil.

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#11

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 7:09:05 AM
Ultima modificacéo: Wednesday, July 06, 2022 7:13:20 AM
Duracéo: 00:04:14

Endereco IP: 189.72.79.145

Pagina 1: Questionario Demografico

P1 Entre 55 e 64 anos

Qual é a sua idade?

P2 Curso Superior Completo

Formacao Escolar/Académica?

P3 la3anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Bastante (Sempre sou chamado para trabalhar quando

~ . . ~ . acontecem casos de desastre
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Nenhum(a)

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Moderadamente (ja estudei sobre este tipo de

P e .. ferramenta, mas nao trabalho com ela
Qual seu nivel de familiaridade/afinidade com a ’ )

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 O respondente ignorou esta pergunta

No aplicativo Neocartografia, a visualizagédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagcao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#12

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 8:04:18 AM
Ultima modificacéo: Wednesday, July 06, 2022 8:05:15 AM
Duracéo: 00:00:57

Endereco IP: 186.251.19.27

P&gina 1: Questionario Demografico

P1 Entre 55 e 64 anos

Qual é a sua idade?

P2 Ensino Médio Completo

Formacao Escolar/Académica?

P3 Mais de 5 anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 O respondente ignorou esta pergunta

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5 O respondente ignorou esta pergunta

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 O respondente ignorou esta pergunta

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 O respondente ignorou esta pergunta

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é (til para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#13

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 8:13:43 AM
Ultima modificacéo: Wednesday, July 06, 2022 8:20:38 AM
Duracéo: 00:06:55

Endereco IP: 179.190.98.82

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 35 e 44 anos

Ensino Médio Completo

1a3anos

Um pouco (Eu atuo nessa area ocasionalmente em
casos de desastres)

Bastante

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

Nada a declarar

25/108



Avaliacao do Neocartografia App SurveyMonkey

P8 Senti que poderia usar o aplicativo para encontrar as
informacdes que queria. Eu era o personagem
principal, pois a atividade poderia ser moldada de
acordo com minhas acdes

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecao e

Em sua opinido, o aplicativo é Util para simular as o
Defesa Civil.

ocorréncias de desastres de inundac¢é&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagao e sabermos o que achou do mesmo.

Nada declarar obrigado
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Avaliacao do Neocartografia App SurveyMonkey

#14

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 8:54:12 AM
Ultima modificacéo: Wednesday, July 06, 2022 9:02:18 AM
Duracao: 00:08:06

Endereco IP: 177.51.90.209

Pagina 1: Questionario Demografico

P1 Entre 35 e 44 anos

Qual é a sua idade?

P2 Curso Superior Completo

Formacao Escolar/Académica?

P3 Mais de 5 anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Um pouco (Eu atuo nessa area ocasionalmente em

~ . o ~ . casos de desastres
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Bastante

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Moderadamente (ja estudei sobre este tipo de

. e .. ferramenta, mas nao trabalho com ela
Qual seu nivel de familiaridade/afinidade com a ’ )

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 Nada a declarar

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu

Com relag&o a sua presenca e a interagdo com o )
estava apenas simulando

cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecéo e

Em sua opinido, o aplicativo é Util para simular as -
Defesa Civil.

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

Tudo legal
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Avaliagcao do Neocartografia App

#15

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 9:42:07 AM
Ultima modificacéo: Wednesday, July 06, 2022 9:53:05 AM
Duracao: 00:10:58

Endereco IP: 177.74.223.144

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 25 e 34 anos

Curso Superior Completo

Ha menos de 1 ano

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Bastante

Bastante (ja interpretei e utilizei diversas ferramentas
com mesmo tipo de techologia)

Nada a declarar
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Avaliagcao do Neocartografia App

P8

Com relag&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

Achei o aplicativo confuso e desnecessariamente
complexo

Razoavel, relativamente interessante, porém limitado
para uso na Protecado e Defesa Civil.

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#16

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 12:29:58 PM
Ultima modificacéo: Wednesday, July 06, 2022 12:33:39 PM
Duracéo: 00:03:40

Endereco IP: 200.19.220.134

Pagina 1: Questionario Demografico

P1 Entre 45 e 54 anos

Qual é a sua idade?

P2 Pés-graduagiao Completa

Formacao Escolar/Académica?

P3 la3anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Bastante (Sempre sou chamado para trabalhar quando

~ . . ~ . acontecem casos de desastre
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Moderadamente

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Moderadamente (ja estudei sobre este tipo de

P e .. ferramenta, mas nao trabalho com ela
Qual seu nivel de familiaridade/afinidade com a ’ )

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 Concordo parcialmente

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti que poderia usar o aplicativo para encontrar as
informacdes que queria. Eu era o personagem
principal, pois a atividade poderia ser moldada de
acordo com minhas acdes

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecao e

Em sua opinido, o aplicativo é Util para simular as o
Defesa Civil.

ocorréncias de desastres de inundac¢é&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagao e sabermos o que achou do mesmo.

Nada a declarar
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Avaliagcao do Neocartografia App

#17

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 12:36:02 PM
Ultima modificacéo: Wednesday, July 06, 2022 12:38:10 PM
Duracéo: 00:02:08

Endereco IP: 168.205.32.81

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 35 e 44 anos

Curso Superior Incompleto

Mais de 5 anos

Um pouco (Eu atuo nessa area ocasionalmente em
casos de desastres)

Bastante

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#18

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 1:34:47 PM
Ultima modificacéo: Wednesday, July 06, 2022 1:35:48 PM
Duracéo: 00:01:00

Endereco IP: 187.45.110.193

P&gina 1: Questionario Demografico

P1 Entre 35 e 44 anos

Qual é a sua idade?

P2 Pés-graduagiao Completa

Formacao Escolar/Académica?

P3 Mais de 5 anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 O respondente ignorou esta pergunta

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5 O respondente ignorou esta pergunta

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6 O respondente ignorou esta pergunta

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 O respondente ignorou esta pergunta

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#19

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 1:38:28 PM
Ultima modificacéo: Wednesday, July 06, 2022 1:39:34 PM
Duracéo: 00:01:05

Endereco IP: 179.96.200.249

Pagina 1: Questionario Demografico

P1 Entre 25 e 34 anos

Qual é a sua idade?

P2 Pés-graduagiao Completa

Formacao Escolar/Académica?

P3 la3anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Um pouco (Eu atuo nessa area ocasionalmente em

~ . . - . casos de desastres
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Bastante

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Moderadamente (ja estudei sobre este tipo de

. e . ferramenta, mas nao trabalho com ela
Qual seu nivel de familiaridade/afinidade com a ’ )

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 O respondente ignorou esta pergunta

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.
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Avaliagcao do Neocartografia App

P8

Com relag&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#20

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 1:42:46 PM
Ultima modificacéo: Wednesday, July 06, 2022 1:45:10 PM
Duracéo: 00:02:24

Endereco IP: 177.184.218.89

Pagina 1: Questionario Demografico

P1 Entre 55 e 64 anos

Qual é a sua idade?

P2 Curso Superior Completo

Formacao Escolar/Académica?

P3 la3anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Moderadamente (De tempos em tempos auxilio os

~ . - - . rofissionais da area
Voce atua direta ou indiretamente com Gestéo de Risco P )

de Desastres por Inundagéo ou Alagamento?

P5 Moderadamente

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Moderadamente (ja estudei sobre este tipo de

P e .. ferramenta, mas nao trabalho com ela
Qual seu nivel de familiaridade/afinidade com a ’ )

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 Nada a declarar

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.
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Avaliagcao do Neocartografia App

P8

Com relag&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu
estava apenas simulando

Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecéo e
Defesa Civil.

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#21

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 1:44:03 PM
Ultima modificacéo: Wednesday, July 06, 2022 1:46:44 PM
Duracéo: 00:02:41

Endereco IP: 200.19.220.134

Pagina 1: Questionario Demografico

P1 Entre 45 e 54 anos

Qual é a sua idade?

P2 Pés-graduagiao Completa

Formacao Escolar/Académica?

P3 Mais de 5 anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Extremamente (Minha funcéo na Defesa Civil esta

~ . . o . diretamente relacionada com essa area
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Bastante

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Moderadamente (ja estudei sobre este tipo de

P e .. ferramenta, mas nao trabalho com ela
Qual seu nivel de familiaridade/afinidade com a ’ )

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 Concordo totalmente

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.
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Avaliagcao do Neocartografia App

P8

Com relag&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundac¢é&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

Eu estava tao envolvido na atividade, que em alguns
casos eu queria interagir diretamente com a mancha
de inundacao, achando que minhas a¢des poderiam
afetar a atividade

Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecao e
Defesa Civil.

O respondente ighorou esta pergunta
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Avaliagcao do Neocartografia App

#H22

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 1:46:11 PM
Ultima modificacéo: Wednesday, July 06, 2022 1:49:33 PM
Duracéo: 00:03:22

Endereco IP: 168.195.142.80

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 35 e 44 anos

Pés-graduacdao Completa

1a3anos

Um pouco (Eu atuo nessa area ocasionalmente em
casos de desastres)

Moderadamente

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

Concordo parcialmente
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

Achei o aplicativo confuso e desnecessariamente
complexo

Razoavel, relativamente interessante, porém limitado
para uso na Protecado e Defesa Civil.

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#23

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 1:27:24 PM
Ultima modificacéo: Wednesday, July 06, 2022 1:50:50 PM
Duracao: 00:23:25

Endereco IP: 177.23.115.177

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 35 e 44 anos

Pés-graduacdao Completa

Mais de 5 anos

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Bastante

Bastante (ja interpretei e utilizei diversas ferramentas
com mesmo tipo de techologia)

Concordo parcialmente
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti que poderia usar o aplicativo para encontrar as
informacdes que queria. Eu era o personagem
principal, pois a atividade poderia ser moldada de
acordo com minhas acdes

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecao e

Em sua opinido, o aplicativo €é util para simular as o
Defesa Civil.

ocorréncias de desastres de inundacé&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagao e sabermos o que achou do mesmo.

Parabéns pelo trabalho
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Avaliacao do Neocartografia App SurveyMonkey

#24

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 1:50:16 PM
Ultima modificacéo: Wednesday, July 06, 2022 1:52:47 PM
Duracéo: 00:02:31

Endereco IP: 177.54.92.197

Pagina 1: Questionario Demografico

P1 Entre 45 e 54 anos

Qual é a sua idade?

P2 Curso Superior Incompleto

Formacao Escolar/Académica?

P3 Ha menos de 1 ano

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Um pouco (Eu atuo nessa area ocasionalmente em

~ . . - . casos de desastres
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Um pouco

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Um pouco (ja li sobre o assunto, mas nio tenho muita

Quial seu nivel de familiaridade/afinidade com a nogdo sobre)

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 O respondente ignorou esta pergunta

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é (til para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#25

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 2:03:04 PM
Ultima modificacéo: Wednesday, July 06, 2022 2:04:52 PM
Duracao: 00:01:47

Endereco IP: 177.23.115.188

Pagina 1: Questionario Demografico

P1 Entre 35 e 44 anos

Qual é a sua idade?

P2 Pés-graduagiao Completa

Formacao Escolar/Académica?

P3 Mais de 5 anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Extremamente (Minha funcéo na Defesa Civil esta

~ . o o . diretamente relacionada com essa area
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Bastante

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Bastante (ja interpretei e utilizei diversas ferramentas

. S . com mesmo tipo de techologia
Qual seu nivel de familiaridade/afinidade com a P gia)

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 O respondente ignorou esta pergunta

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#26

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 2:05:04 PM
Ultima modificacéo: Wednesday, July 06, 2022 2:07:08 PM
Duracao: 00:02:04

Endereco IP: 177.75.151.130

Pagina 1: Questionario Demografico

P1 Entre 45 e 54 anos

Qual é a sua idade?

P2 Pés-graduagiao Completa

Formacao Escolar/Académica?

P3 Mais de 5 anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Extremamente (Minha funcéo na Defesa Civil esta

~ . o o . diretamente relacionada com essa area
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Moderadamente

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Um pouco (ja li sobre o assunto, mas nio tenho muita

Quial seu nivel de familiaridade/afinidade com a nogdo sobre)

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 O respondente ignorou esta pergunta

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é (til para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#27

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 2:11:07 PM
Ultima modificacéo: Wednesday, July 06, 2022 2:12:56 PM
Duracéo: 00:01:48

Endereco IP: 177.38.13.137

Pagina 1: Questionario Demografico

P1 Entre 25 e 34 anos

Qual é a sua idade?

P2 Curso Superior Incompleto

Formacao Escolar/Académica?

P3 la3anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Extremamente (Minha funcéo na Defesa Civil esta

~ . o o . diretamente relacionada com essa area
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Um pouco

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Um pouco (ja li sobre o assunto, mas nio tenho muita

Quial seu nivel de familiaridade/afinidade com a nogdo sobre)

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 O respondente ignorou esta pergunta

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacao.
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#28

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 2:22:10 PM
Ultima modificacéo: Wednesday, July 06, 2022 2:27:17 PM
Duracéo: 00:05:07

Endereco IP: 189.40.70.252

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacao.

SurveyMonkey

Entre 35 e 44 anos

Pés-graduacdao Completa

Ha menos de 1 ano

Um pouco (Eu atuo nessa area ocasionalmente em
casos de desastres)

Moderadamente

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

Nada a declarar
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu

Com relac&o a sua presenca e a interagdo com o )
estava apenas simulando

cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecéo e

Em sua opinido, o aplicativo é Util para simular as -
Defesa Civil.

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

Bom
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Avaliagcao do Neocartografia App

#29

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 3:18:23 PM
Ultima modificacéo: Wednesday, July 06, 2022 3:33:07 PM
Duracéo: 00:14:43

Endereco IP: 177.54.92.197

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 45 e 54 anos

Curso Superior Incompleto

Ha menos de 1 ano

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Um pouco

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

Nada a declarar
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu

Com relac&o a sua presenca e a interagdo com o )
estava apenas simulando

cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecéo e

Em sua opinido, o aplicativo é Util para simular as -
Defesa Civil.

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

INTERESSANTE
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Avaliacao do Neocartografia App SurveyMonkey

#30

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 06, 2022 4:10:48 PM
Ultima modificacéo: Wednesday, July 06, 2022 4:31:33 PM
Duracao: 00:20:45

Endereco IP: 200.19.220.134

Pagina 1: Questionario Demografico

P1 Entre 45 e 54 anos

Qual é a sua idade?

P2 Pés-graduacdao Completa

Formacao Escolar/Académica?

P3 la3anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Bastante (Sempre sou chamado para trabalhar quando

~ . o ~ . acontecem casos de desastre
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Moderadamente

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Um pouco (ja li sobre o assunto, mas nio tenho muita

Quial seu nivel de familiaridade/afinidade com a nogdo sobre)

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 Concordo parcialmente

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo €é util para simular as
ocorréncias de desastres de inundacé&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

Eu estava tdo envolvido na atividade, que em alguns
casos eu queria interagir diretamente com a mancha
de inundacao, achando que minhas a¢des poderiam
afetar a atividade

Razoavel, relativamente interessante, porém limitado
para uso na Protecao e Defesa Civil.

O respondente ighorou esta pergunta
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Avaliagcao do Neocartografia App

#31

Coletor: Web Link 1 (Link)

Inicio: Thursday, July 07, 2022 6:29:30 AM
Ultima modificacéo: Thursday, July 07, 2022 6:32:14 AM
Duracao: 00:02:43

Endereco IP: 177.74.76.107

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 45 e 54 anos

Pés-graduacdao Completa

Mais de 5 anos

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Bastante

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

Concordo totalmente
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu

Com relac&o a sua presenca e a interagdo com o )
estava apenas simulando

cenario de RA:

P9 Razoavel, relativamente interessante, porém limitado

A TR . para uso na Protecado e Defesa Civil.
Em sua opinido, o aplicativo é util para simular as

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

A simulagéo foi boa mas ndo consegui encontrar os dados da estagéo pluviométrica mais proxima.
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Avaliagcao do Neocartografia App

#32

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 12, 2022 10:45:45 AM
Ultima modificacéo: Tuesday, July 12, 2022 10:47:45 AM
Duracao: 00:02:00

Endereco IP: 177.84.170.242

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 35 e 44 anos

Pés-graduacado Incompleta

Ha menos de 1 ano

Um pouco (Eu atuo nessa area ocasionalmente em
casos de desastres)

Nenhum(a)

Nenhum(a)

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#33

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 12, 2022 11:25:35 AM
Ultima modificacéo: Tuesday, July 12, 2022 11:28:45 AM
Duracao: 00:03:09

Endereco IP: 187.45.99.84

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 35 e 44 anos

Curso Superior Completo

Ha menos de 1 ano

Bastante (Sempre sou chamado para trabalhar quando
acontecem casos de desastre)

Bastante

Bastante (ja interpretei e utilizei diversas ferramentas
com mesmo tipo de techologia)

Concordo parcialmente
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu
estava apenas simulando

Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecéo e
Defesa Civil.

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#34

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 12, 2022 11:29:19 AM
Ultima modificacéo: Tuesday, July 12, 2022 11:32:36 AM
Duracao: 00:03:17

Endereco IP: 179.127.134.65

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 25 e 34 anos

Pés-graduacdo Completa

Ha menos de 1 ano

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Um pouco

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

Concordo totalmente
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti que poderia usar o aplicativo para encontrar as
informacdes que queria. Eu era o personagem
principal, pois a atividade poderia ser moldada de
acordo com minhas acdes

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecao e

Em sua opinido, o aplicativo €é util para simular as o
Defesa Civil.

ocorréncias de desastres de inundac&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagao e sabermos o que achou do mesmo.

Poderia ser colocado para mais pessoas, aplicativo muito bom
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Avaliagcao do Neocartografia App

#35

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 12, 2022 11:47:50 AM
Ultima modificacéo: Tuesday, July 12, 2022 11:53:57 AM
Duracao: 00:06:07

Endereco IP: 170.233.199.137

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 45 e 54 anos

Pés-graduacdo Completa

Mais de 5 anos

Um pouco (Eu atuo nessa area ocasionalmente em
casos de desastres)

Um pouco

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

Concordo totalmente

69 /108



Avaliacao do Neocartografia App SurveyMonkey

P8 Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu

Com relac&o a sua presenca e a interagdo com o )
estava apenas simulando

cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecéo e

Em sua opinido, o aplicativo é Util para simular as -
Defesa Civil.

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

Bom
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Avaliagcao do Neocartografia App

#36

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 12, 2022 12:11:49 PM
Ultima modificacéo: Tuesday, July 12, 2022 12:15:59 PM
Duracéo: 00:04:10

Endereco IP: 179.223.196.61

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 55 e 64 anos

Curso Superior Incompleto

Mais de 5 anos

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Moderadamente

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

Concordo parcialmente
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu

Com relac&o a sua presenca e a interagdo com o )
estava apenas simulando

cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecéo e

Em sua opinido, o aplicativo é (til para simular as -
Defesa Civil.

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

Boa ferramenta no qual vem a contribuir para o0 melhoramento do assunto
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Avaliagcao do Neocartografia App

#37

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 12, 2022 2:05:32 PM
Ultima modificacéo: Tuesday, July 12, 2022 2:07:39 PM
Duracéo: 00:02:06

Endereco IP: 200.19.220.134

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 45 e 54 anos

Curso Superior Completo

Mais de 5 anos

Moderadamente (De tempos em tempos auxilio os
profissionais da area)

Moderadamente

Moderadamente (ja estudei sobre este tipo de
ferramenta, mas ndo trabalho com ela)

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#38

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 12, 2022 2:22:21 PM
Ultima modificacéo: Tuesday, July 12, 2022 2:25:26 PM
Duracéo: 00:03:05

Endereco IP: 177.75.132.47

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacao.

SurveyMonkey

Entre 45 e 54 anos

Curso Superior Completo

1a3anos

Um pouco (Eu atuo nessa area ocasionalmente em
casos de desastres)

Moderadamente

Moderadamente (ja estudei sobre este tipo de
ferramenta, mas ndo trabalho com ela)

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#39

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 12, 2022 2:19:52 PM
Ultima modificacéo: Tuesday, July 12, 2022 2:28:44 PM
Duracao: 00:08:52

Endereco IP: 200.19.220.134

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 45 e 54 anos

Pés-graduacdo Completa

Mais de 5 anos

Bastante (Sempre sou chamado para trabalhar quando
acontecem casos de desastre)

Bastante

Bastante (ja interpretei e utilizei diversas ferramentas
com mesmo tipo de techologia)

Concordo totalmente
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti que poderia usar o aplicativo para encontrar as
informacdes que queria. Eu era o personagem
principal, pois a atividade poderia ser moldada de
acordo com minhas acdes

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9 Perfeito, aplicacdo que muda o jogo para quem atua

- e . com Protecao e Defesa Civil.
Em sua opinido, o aplicativo é util para simular as

ocorréncias de desastres de inundacé&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagao e sabermos o que achou do mesmo.

Nivel de profundidade da agua aparentemente parece estar um pouco maior do que a realidade, pois configurei 1 m e na imagem
simulava aproximadamente 1,3 m
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Avaliagcao do Neocartografia App

#40

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 05, 2022 9:05:07 PM
Ultima modificacéo: Tuesday, July 12, 2022 2:35:38 PM
Duracao: Mais de um dia

Endereco IP: 200.101.232.10

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacao.

SurveyMonkey

Entre 35 e 44 anos

Pés-graduacdao Completa

Ha menos de 1 ano

Bastante (Sempre sou chamado para trabalhar quando
acontecem casos de desastre)

Bastante

Moderadamente (ja estudei sobre este tipo de
ferramenta, mas ndo trabalho com ela)

Concordo parcialmente
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti que poderia usar o aplicativo para encontrar as
informacdes que queria. Eu era o personagem
principal, pois a atividade poderia ser moldada de
acordo com minhas acdes

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecao e

Em sua opinido, o aplicativo €é util para simular as o
Defesa Civil.

ocorréncias de desastres de inundac&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagao e sabermos o que achou do mesmo.

Incluir video de instrugcdo. Mudar a cor da Mancha para algo em destaque

80/108



Avaliagcao do Neocartografia App

#41

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 12, 2022 2:48:03 PM
Ultima modificacéo: Tuesday, July 12, 2022 2:49:07 PM
Duracao: 00:01:04

Endereco IP: 177.125.244.19

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 35 e 44 anos

Pés-graduacdo Completa

Mais de 5 anos

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Bastante

Moderadamente (ja estudei sobre este tipo de
ferramenta, mas ndo trabalho com ela)

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#42

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 13, 2022 8:56:52 AM
Ultima modificacéo: Wednesday, July 13, 2022 8:58:00 AM
Duracao: 00:01:07

Endereco IP: 191.37.243.38

Pagina 1: Questionario Demografico

P1 Entre 18 e 24 anos

Qual é a sua idade?

P2 Curso Superior Incompleto

Formacao Escolar/Académica?

P3 Ha menos de 1 ano

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Um pouco (Eu atuo nessa area ocasionalmente em

~ . o ~ . casos de desastres
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Moderadamente

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Nenhum(a)

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 O respondente ignorou esta pergunta

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é (til para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliacao do Neocartografia App SurveyMonkey

#43

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 13, 2022 8:55:16 AM
Ultima modificacéo: Wednesday, July 13, 2022 8:58:12 AM
Duracéo: 00:02:55

Endereco IP: 177.85.114.90

Pagina 1: Questionario Demografico

P1 Entre 25 e 34 anos

Qual é a sua idade?

P2 Pés-graduacao Incompleta

Formacao Escolar/Académica?

P3 3 a5 anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Um pouco (Eu atuo nessa area ocasionalmente em

~ . . - . casos de desastres
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Moderadamente

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Moderadamente (ja estudei sobre este tipo de

P e .. ferramenta, mas nao trabalho com ela
Qual seu nivel de familiaridade/afinidade com a ’ )

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 Concordo totalmente

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu

Com relac&o a sua presenca e a interagdo com o )
estava apenas simulando

cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecéo e

Em sua opinido, o aplicativo é Util para simular as -
Defesa Civil.

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

Parabéns pelo trabalho, muito valido. Deus o abengoe
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Avaliagcao do Neocartografia App

#HA44

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 13, 2022 1:05:36 PM
Ultima modificacéo: Wednesday, July 13, 2022 1:15:38 PM
Duracéo: 00:10:02

Endereco IP: 200.19.220.134

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 45 e 54 anos

Pés-graduacdo Completa

3 ab5anos

Um pouco (Eu atuo nessa area ocasionalmente em
casos de desastres)

Moderadamente

Um pouco (ja li sobre o assunto, mas nao tenho muita
nocao sobre)

Nada a declarar
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Avaliacao do Neocartografia App SurveyMonkey

P8 Achei o aplicativo confuso e desnecessariamente

~ . ~ complexo
Com relagdo a sua presenca e a interagdo com o

cenario de RA:

P9 Razoavel, relativamente interessante, porém limitado

A T . para uso na Protecado e Defesa Civil.
Em sua opini&o, o aplicativo é util para simular as

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

N&o consegui usar o0 APP, apenas apareceu a camera.., ndo consegui progredir
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Avaliagcao do Neocartografia App

#45

Coletor: Web Link 1 (Link)

Inicio: Wednesday, July 13, 2022 3:37:12 PM
Ultima modificacéo: Wednesday, July 13, 2022 3:41:12 PM
Duracéo: 00:04:00

Endereco IP: 177.125.244.19

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 45 e 54 anos

Pés-graduacdao Completa

Mais de 5 anos

Um pouco (Eu atuo nessa area ocasionalmente em
casos de desastres)

Um pouco

Bastante (ja interpretei e utilizei diversas ferramentas
com mesmo tipo de techologia)

Nada a declarar
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti que poderia usar o aplicativo para encontrar as
informacdes que queria. Eu era o personagem
principal, pois a atividade poderia ser moldada de
acordo com minhas acdes

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecao e

Em sua opinido, o aplicativo €é util para simular as o
Defesa Civil.

ocorréncias de desastres de inundacé&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagao e sabermos o que achou do mesmo.

Até o momento eu ndo recebi nenhum material deste app Neocartografia
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Avaliacao do Neocartografia App SurveyMonkey

#46

Coletor: Web Link 1 (Link)

Inicio: Tuesday, July 12, 2022 12:47:06 PM
Ultima modificacéo: Wednesday, July 13, 2022 9:18:06 PM
Duracao: Mais de um dia

Endereco IP: 170.150.2.180

Pagina 1: Questionario Demografico

P1 Entre 55 e 64 anos

Qual é a sua idade?

P2 Ensino Médio Completo

Formacao Escolar/Académica?

P3 la3anos

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4 Extremamente (Minha funcéo na Defesa Civil esta

~ . o o . diretamente relacionada com essa area
Vocé atua direta ou indiretamente com Gestao de Risco )

de Desastres por Inundagéo ou Alagamento?

P5 Um pouco

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6 Moderadamente (ja estudei sobre este tipo de

. I . ferramenta, mas nao trabalho com ela
Qual seu nivel de familiaridade/afinidade com a ’ )

interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7 Concordo totalmente

No aplicativo Neocartografia, a visualizagédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

91/108



Avaliacao do Neocartografia App SurveyMonkey

P8 Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu

Com relac&o a sua presenca e a interagdo com o )
estava apenas simulando

cenario de RA:

P9 Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecéo e

Em sua opinido, o aplicativo é Util para simular as -
Defesa Civil.

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

Deveria ter uma divulgacdo mais ampla com mais acessibilidade
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Avaliagcao do Neocartografia App

#HA47

Coletor: Web Link 1 (Link)

Inicio: Thursday, July 14, 2022 3:21:07 PM
Ultima modificacéo: Thursday, July 14, 2022 3:22:51 PM
Duracéo: 00:01:44

Endereco IP: 177.37.71.147

P&gina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 45 e 54 anos

Pés-graduacdo Completa

Ha menos de 1 ano

Nao atuo

Um pouco

Moderadamente (ja estudei sobre este tipo de
ferramenta, mas ndo trabalho com ela)

Nada a declarar
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti que poderia usar o aplicativo para encontrar as
informacdes que queria. Eu era o personagem
principal, pois a atividade poderia ser moldada de
acordo com minhas acdes

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9 Razoavel, relativamente interessante, porém limitado

- T . ara uso na Protecdo e Defesa Civil.
Em sua opinido, o aplicativo €é util para simular as P ¢

ocorréncias de desastres de inundacé&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagao e sabermos o que achou do mesmo.

X

94 /108



Avaliagcao do Neocartografia App

#48

Coletor: Web Link 1 (Link)

Inicio: Thursday, July 14, 2022 4:11:41 PM
Ultima modificacéo: Thursday, July 14, 2022 4:14:19 PM
Duracéo: 00:02:38

Endereco IP: 200.19.220.134

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 45 e 54 anos

Pés-graduacdo Completa

1a3anos

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Moderadamente

Moderadamente (ja estudei sobre este tipo de
ferramenta, mas ndo trabalho com ela)

Concordo totalmente
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu
estava apenas simulando

Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecéo e
Defesa Civil.

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#49

Coletor: Web Link 1 (Link)

Inicio: Thursday, July 14, 2022 4:14:28 PM
Ultima modificacéo: Thursday, July 14, 2022 4:16:00 PM
Duracéo: 00:01:32

Endereco IP: 177.51.205.178

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 45 e 54 anos

Pés-graduacdo Completa

1a3anos

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Bastante

Moderadamente (ja estudei sobre este tipo de
ferramenta, mas ndo trabalho com ela)

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#50

Coletor: Web Link 1 (Link)

Inicio: Thursday, July 14, 2022 4:17:10 PM
Ultima modificacéo: Thursday, July 14, 2022 4:18:48 PM
Duracéo: 00:01:38

Endereco IP: 187.108.215.247

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 25 e 34 anos

Pés-graduacdo Completa

Ha menos de 1 ano

Um pouco (Eu atuo nessa area ocasionalmente em
casos de desastres)

Extremamente

Moderadamente (ja estudei sobre este tipo de
ferramenta, mas ndo trabalho com ela)

Concordo parcialmente
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo €é util para simular as
ocorréncias de desastres de inundacé&o/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

Senti que poderia usar o aplicativo para encontrar as
informacdes que queria. Eu era o personagem
principal, pois a atividade poderia ser moldada de
acordo com minhas acdes

Otimo, trata-se de uma aplicacdo que pode ter
impactos bastante positivos para uso na Protecao e
Defesa Civil.

O respondente ighorou esta pergunta
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Avaliagcao do Neocartografia App

#51

Coletor: Web Link 1 (Link)

Inicio: Thursday, July 14, 2022 4:19:42 PM
Ultima modificacéo: Thursday, July 14, 2022 4:21:40 PM
Duracéo: 00:01:57

Endereco IP: 177.54.11.78

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulagao.

SurveyMonkey

Entre 45 e 54 anos

Pés-graduacdo Completa

Mais de 5 anos

Moderadamente (De tempos em tempos auxilio os
profissionais da area)

Um pouco

Nenhum(a)

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é Util para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#52

Coletor: Web Link 1 (Link)

Inicio: Thursday, July 14, 2022 4:20:53 PM
Ultima modificacéo: Thursday, July 14, 2022 4:23:20 PM
Duracéo: 00:02:27

Endereco IP: 177.54.11.78

P&gina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestéo de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestéo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 35 e 44 anos

Curso Superior Completo

Ha menos de 1 ano

Extremamente (Minha funcdo na Defesa Civil esta
diretamente relacionada com essa area)

Moderadamente

Moderadamente (ja estudei sobre este tipo de
ferramenta, mas ndo trabalho com ela)

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é (til para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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Avaliagcao do Neocartografia App

#53

Coletor: Web Link 1 (Link)

Inicio: Thursday, July 14, 2022 4:41:22 PM
Ultima modificacéo: Thursday, July 14, 2022 4:54:31 PM
Duracéo: 00:13:09

Endereco IP: 160.20.64.57

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecéo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundagéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestédo de Risco de
Desastres por Inundacao ou Alagamento?

P6

Quial seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pagina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagédo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacéo.

SurveyMonkey

Entre 45 e 54 anos

Curso Superior Completo

Mais de 5 anos

Moderadamente (De tempos em tempos auxilio os
profissionais da area)

Bastante

Moderadamente (ja estudei sobre este tipo de
ferramenta, mas ndo trabalho com ela)

Concordo totalmente
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Avaliacao do Neocartografia App SurveyMonkey

P8 Senti-me confiante, pois a atividade parecia mais algo
que eu estava vivenciando, ao invés de algo que eu

Com relac&o a sua presenca e a interagdo com o )
estava apenas simulando

cenario de RA:

P9 Razoavel, relativamente interessante, porém limitado

A T . para uso na Protecado e Defesa Civil.
Em sua opinido, o aplicativo é util para simular as

ocorréncias de desastres de inundacao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o desempenho do aplicativo Neocartografia aplicado para eventos de
Desastres por Inundagéo e sabermos o que achou do mesmo.

Gostaria de ver o app ,com os dados pluviométricos e coordenadas geograficas tracar a mancha de inundagédo em RA
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#54

Coletor: Web Link 1 (Link)

Inicio: Thursday, July 14, 2022 6:45:44 PM
Ultima modificacao: Thursday, July 14, 2022 6:48:16 PM
Duracéo: 00:02:31

Endereco IP: 177.184.147.153

Pagina 1: Questionario Demografico

P1

Qual é a sua idade?

P2

Formacao Escolar/Académica?

P3

Quanto tempo trabalha com Protecédo e Defesa Civil?

Pagina 2: Conhecimento Prévio do Usuario

P4

Vocé atua direta ou indiretamente com Gestao de Risco
de Desastres por Inundacéo ou Alagamento?

P5

Qual seu nivel de familiaridade/afinidade com o uso de
smartphones para auxiliar na Gestdo de Risco de
Desastres por Inundagao ou Alagamento?

P6

Qual seu nivel de familiaridade/afinidade com a
interacao de objetos virtuais com o mundo real
(Realidade Aumentada)?

Pé&gina 3: Usabilidade do App

P7

No aplicativo Neocartografia, a visualizagcéo da cota de
inundacao é facil de reconhecer no ambiente e
interpretar a sua simulacgéo.

SurveyMonkey

Entre 35 e 44 anos

Ensino Médio Completo

Ha menos de 1 ano

Bastante (Sempre sou chamado para trabalhar quando
acontecem casos de desastre)

Extremamente

Um pouco (ja li sobre o assunto, mas nado tenho muita
nocao sobre)

O respondente ignorou esta pergunta
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P8

Com relac&o a sua presenca e a interagdo com o
cenario de RA:

P9

Em sua opinido, o aplicativo é (til para simular as
ocorréncias de desastres de inundagao/alagamento?

P10

Deixe sua sugestao ou critica para aprimorar o
desempenho do aplicativo Neocartografia aplicado para
eventos de Desastres por Inundacéo e sabermos o que
achou do mesmo.

SurveyMonkey

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta

O respondente ignorou esta pergunta
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