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Introduction

Scientific involvement on the topic of disasters has become increasing since the second half of
the twentieth century?, as have international recommendations on disaster management and,
more recently, disaster risk management. Among the main references of the United Nations
(UN) on the subject, the International Decade for Natural Disaster Reduction (1990), the
Hyogo Framework for Action (HFA) (2005-2015) and the Sendai Framework for Disaster Risk
Reduction (SFDRR) (2015-2030) stand out.

The HFA was in force in the period 2005-2015, and its main objective was to increase
resilience to disasters and had five priorities for action: i) foster a strong institutional basis
to ensure that Disaster Risk Reduction (DRR) be implemented as a priority at national and
local level; ii) know and monitor risks in the short and long term; iii) use knowledge, innova-
tion and education for resilience; iv) reduce factors that accentuate risks; and v) strengthen
disaster preparedness. In each of these five action priorities, a series of recommendations was
made, and it was clear the importance of scientific research to value traditional knowledge
and produce new knowledge, as well as to generate subsidies to planning and implementa-
tion actions. Although HFA has made important recommendations - such as promoting
multisectoral plans, community participation, innovation, people-centered warning systems,
valorization of dimensions of gender, age, ethnicity, etc. —, the explicit mention of health
issues was marginal - three references to the word ‘health’, with emphasis on one of the
items of the fourth priority of action, which addressed the need to integrate DRR plan-
ning in the health sector and promote the construction and maintenance of safe hospitals2.

SFDRR, starting in 2015 and in force until 2030, expands the importance of the participation
of many sectors and actors in the topic, especially in the health sector, referenced 75 times
throughout the document3. The substantial change from HFA to SFDRR occurred in the emphasis
on Disaster Risk Management (DRM) actions, which include not only DRR but also prevention
so that new risks are not created. To this change in scope, a more detailed characterization of the
types of actors in DRR is added - a novelty is the mention of parliamentarians —; research actions
aimed at solutions and an interface between science and public policies; disaggregated data on
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vulnerability and natural, biological, envi-
ronmental, technological and anthropogenic
hazards, large and small; the importance of
the legal apparatus and governance regimes,
as well as the means that support implemen-
tation; non-discriminatory participation and
technologies, including low-cost technologies.
These changes are represented in the four
action priorities, which recommend differenti-
ated strategies by national and local govern-
ments, regional and global bodies.

The importance of scientific research and
the different forms of local, tacit and tradition-
al knowledge is reaffirmed in the first priority:
knowing the risk of disaster. However, the rel-
evance of the health sector is also highlighted
in the other three priorities: strengthening
disaster risk governance, investing in DRR and
improving preparedness for disaster response
and recovery. Regarding investments in DRR,
it is recommended to promote the resilience
of national health systems, integrating DRM
principles at different levels of care, espe-
cially at the local scale. To this end, the need
to strengthen the capacities of health sector
professionals to work with other sectors is
emphasized, as well as to involve communities
in improving access to basic health services
- understood in a broad sense when embrac-
ing food security and nutritional, sexual and
reproductive health, housing and education
conditions, etc. These actions are foreseen
in the different phases of the DRM cycle,
including response and recovery measures.
In all of these recommendations, scientific
participation is seen as fundamental to un-
derstand risk drivers, including emerging and
complex risks, as well as different scenarios
in the short, medium and long term. Science
is also invited not only to identify risks, but
also to collaborate to find ways and formulate
proposals for DRM solutions, together with
national, regional and local communities and
organizations.

The health sector has taken an important
step to put the above recommendations into
practice. In 2016, it adopted the Bangkok

SAUDE DEBATE | RIO DE JANEIRO, V. 44, N. ESPECIAL 2, P. 33-47, JULHO 2020

Principles for the implementation of the health
aspects of SFDRR4. There are seven principles
that can assist countries in implementation:
i) promote the systematic integration of
health with DRR policies at the national and
sub-national levels; ii) increase cooperation
between health authorities and other actors
to strengthen countries’ capacity in DRM,
with the implementation of the International
Health Regulations (2005); iii) stimulate
public and private investments in DRR actions
and emergencies, including health services
and infrastructure; iv) integrating DRR into
health education programs and strengthen-
ing the capacities of health workers on the
topic; v) incorporate, in the multi-hazard
warning systems, health indicators and risk
assessments, disaster data related to mortality,
morbidity and disability; vi) support cross-
border and cross-sector collaboration, with
the sharing of information and science and
technology for all types of hazards, including
biological ones; and vii) promote the coher-
ence and development of policies, strategies,
laws, normative instructions and institutional
arrangements at the local and national level.

The contributions of HFA, SFDRR and
the Bangkok Principles depend on scientific
research to help them find the means of imple-
mentation, that is, how to do it. However, how
can science contribute to this challenge?

Over the past 15 years, I have worked, as
aresearcher, in two environments that deal
with the topic of disasters: academic and
public management. These universes can in-
teract from transdisciplinary research, which
involves the involvement of non-academics
in the construction and/or development of
scientific research. In my view, transdisci-
plinary research as a support for the planning
of DRM actions can be guided around four
elements: i) concepts; ii) topics; iii) methods;
and iv) data. These four elements can help to
establish dialogues between academics and
non-academics with the aim of co-producing
knowledge and solutions in DRM in the field
of public health.



Concepts

Concepts allow us to analyze reality in dif-
ferent ways and have implications on the
ways of doing science and public policy, as
well as to classify the elements that give
meaning to the social world, to frame them
or not as social problems. Concepts are the
object of symbolic disputes in different
fields of power and knowledge, such as
scientific, political, legal, social. Disaster
is one of those concepts that is the target of
symbolic struggles. One of these symbolic
struggle is limited to its qualification or not
as something ‘natural’. Meteorology and
the media, for example, generally reiter-
ate the use of this adjective, delegating
responsibility for meteorological ‘events’
for damage caused during floods, inunda-
tions and landslidesS. Other approaches
consider that the risks of disasters are
socio-environmental and territorially
produced ‘processes’, and it is possible
to think of ways to reduce them. These
critical approaches converge with many
recommendations from HFA and SFDRR.
However, this debate about the concept
of disaster needs to move beyond this di-
chotomy ‘natural x unnatural’, ‘natural
event x socioenvironmental process’.

Derived from the Latin dis (bad, con-
trary, inappropriate) + aster (astro), the
word ‘disaster’ would represent, if true to
its etymological roots, a disgrace caused
by the harmful influence of the stars. This
word has moved away from its etymological
roots, however, it would not make sense to
use it in the contemporary context if we
consider the types of challenges we witness
every day. We experience everyday risks
that are no exception, and often the state
of exception technique has been used to
create fissures in the current legal system
in order to frame all problems as public
security problemss.

However, the risks are produced in the
territory, due to the unequal appropriation of
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resources by a minority and limited access to
them. The scarcity - of water, land, food and
other services - is less and less controlled
by States, as mediators of conflicts between
citizens. In the absence of concepts that
characterize this chronic state of vulner-
ability, that is, the social production of fragile
conditions and unequal socioenvironmental
protection, we continue to use the concepts
of disaster and catastrophe. These two terms
can be distinguished in relation to the mag-
nitude of damage and loss, with catastrophe
being a mega disaster?.

Catastrophes and disasters are character-
ized by a set of material, environmental,
biological, human and psychosocial damages
that exceed the local and/or regional and/
or national socio-institutional capacity to
cope with the situation that, sometimes,
lasts for long months and/or years on end,
without the measures of material recon-
struction and social recovery being sufficient
to reestablish the territorialities prior to the
situation of disruption, disruption of usual
relations and ways of exercising them, or in
a new situation that is considered socially
the disaster as overcome. It is because of
the insufficient and, sometimes, inefficient
response, reconstruction and recovery that
I previously referred to a catastrophization
process, that is, the

[...] gradual transition from what was initially
seen as a disaster to a catastrophe, without
any natural hazard, or any 'threatening external
agent’, resulting mainly from the abandonment
of the State8(®),

Today I would say that catastrophization
is the opposite of the positivist motto of
‘build back better’ contained in the Sendai
Framework. Or, still, that catastrophiza-
tion is the cascading disaster?, whose effects
and impacts irradiate not only along spatial
scales - such as the rupture of the dam in the
Bento Rodrigues district in Mariana (MG)
generating impacts beyond the Doce River
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Basin towards the Abrolhos Island, south
of Bahia - as well as in time scales, from
days to decades. The complexity of these
catastrophes throughout space, face-to-face
and virtual, and time, present and future, re-
quires us to review the concepts and ways in
which we plan DRM actions. We need to get
rid of those self-help phrases that the Sendai
Framework makes us captivate: this illusion
that we will learn from the disaster and that
these ‘lessons learned’ - to use an expression
from the Sendai Framework itself - will be
sufficient, with the promise of security if a
‘new disaster’ happens again. It is neces-
sary to get ready for what was previously
unthinkable, just as students and teachers
at a Kamaishi High School, in Japan, did
when they realized that the contingency plan
would no longer be enough: it was necessary
to abandon the roof of the school building
and run to higher places because the size
of the tsunami wave, in March 2011, would
exceed all the predictions and risk analysis
previously made'©.

In addition to debating the concept of
disaster, it is necessary to reopen discussions
on what is understood by risk of disaster and
who is at risk. Traditionally, the disaster risk
equation disseminated in scientific literature
and in civil defense training courses has
considered that disaster risk (R) is defined
by the interaction between the hazard (H)
enhanced/multiplied by the vulnerability
(V). Or should we reverse this equation
and consider that, in fact, vulnerability is
enhanced by the hazard? This equation is
not only susceptible to a classic mathemati-
cal interpretation in which the change in
the order of factors does not change the
product. Changing the order of factors makes
all the difference to how we understand
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disaster risk as a social problem, and it may
be necessary to assign different weights to
each of the factors. In this regard, we need
‘social mathematicians’ willing to engage
with other specialists in collective health,
humanities and social sciences.

There is the need to discuss more about
vulnerability. This is defined as the potential
to suffer losses and damages and, in addi-
tion to economic poverty, it considers other
dimensions of deprivation, such as lack of
physical capacity, insecurity, social isolation,
lack of political power™. There are several
publications and literature reviews on the
concept of vulnerability, which highlight
quantitative and qualitative methodologies,
in different spatial and temporal scales and
phases of the DRM cycle, some participatory
and some not, some focused on the specifici-
ties of social groups in relation to dimensions
of gender, age, mobility, type of disability?2.
Other approaches expand the use of the
concept to analyze institutional, economic,
political, educational vulnerability®. Some
perspectives seek to understand ‘who’ or
‘what’ is vulnerable, ‘where’, ‘when’. Others
approach vulnerability as something proces-
sual, that is, a diachronic analysis. In this
case, it is important to understand: ‘why’ are
some people more vulnerable than others?

The ‘pressure and release model’ seeks
to understand the root causes of vulner-
ability (for example, income inequality) and
‘dynamic pressures’ that accentuate them
(dependence on financial capital, GDP de-
pendent on the fluctuation of commodity
prices) and lead to living in unsafe condi-
tions (living in precarious housing suscep-
tible to landslides) in the face of hazards
(figure D4,
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Figure 1. Pressure and disaster release model
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In this processual approach, it is necessary
to discuss the relationship between disasters,
economic growth and development models.
Economic growth and development are not
synonymous. Economic growth is a variation
in the Gross Domestic Product (GDP), a per-
centage change in the measured economic
activity. Development is a social project to
improve living conditions, a healthy environ-
ment, guarantee dignity, exercise citizenship,
reduce inequality and misery. Although there
is a growing scientific and social recognition
that disasters hamper economic development,
it is necessary to recognize that disasters can
be the consequence of bad economic growth
projects and the consequent dynamic pres-
sures they cause’. Disasters and/or crimes
and/or extended work accidents associated
with the rupture of mining tailings dams in
Mariana (MG) (2015) and Brumadinho (MG)
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Country® reveal that the modus operandi is to
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risks and producing disasters downstream.
Unfortunately, this ethos is present in other
economic sectors, in its investors and share-
holders who finance the activities of compa-
nies that generate risks of disasters and large
environmental liabilities. The complexity of
these risks and damage that happened, ex-
tensive in time, as we continue to see in the
Doce River Basin and now in the region of
Brumadinho (MGQG), reveals that it is insuf-
ficient to delegate only to civil protection and
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defense the responsibility for DRM actions.
In addition to creating civil defense units in
just over 40% of the municipalities where
it does not even exist on paper, improving
the working conditions of municipal civil
defenses and their professional staff1920, new
disaster risk governance and disaster man-
agement mechanisms that share power and
responsibilities are needed, as suggested in
the 100-page report produced by the Getulio
Vargas Foundation to support the National
Plan for Risk Management and Disaster
Response (2012-2014).

It is necessary to consider that interven-
tions on territories for appropriation of
resources and maximization of gains also
change the patterns of natural phenomena,
such as rainfall, floods, droughts, desertifica-
tion, etc. If there are people occupying these
susceptible areas, they are exposed and may
be more vulnerable, that is, they are more
fragile and prone to suffer damage due to
their income conditions, the characteristics
of the occupation, the type of housing, the
degree of population density. Sometimes,
people are not vulnerable and have lived
for years with that environmental phenom-
enon. A gradual flooding in the Amazon or
a drought are not a priori hazards, because
they are part of the climate and water cycles.

For hazards, the UN office’s terminology
for RRD considers phenomena that may
trigger a probable harm?'. These phenomena
are classified according to their origin: hy-
drometeorological (rain, tornadoes, droughts,
floods, etc.); technological (poorly planned/
poorly built dams, nuclear plants, among
others); biological (viruses, bacteria); geo-
logical (earthquakes) and environmental (air
pollution, sea level rise). Certain areas may be
more or less susceptible to some phenomena
- such as, for example, droughts — due to the
characteristics of the climate, soil, relief, veg-
etation. They can also present a combination
of hazards and threats that can be altered by
anthropic interventions, not only at the local
scale. Successive elevations of tailings dams
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may be in watersheds susceptible to extreme
precipitation events. The eventual rupture of
these dams can make unviable any preven-
tive evacuation plan for the elderly and sick
due to the speed and volume of the wave of
mud mobilized. We must recognize that our
knowledge of the risks is still very incipient.

The adoption of the disaster risk equa-
tion by managers and/or scientists ends
up denying two other variables: the social
capacities to cope with risk situations and
the importance of risk mitigation policies.
Sometimes, the existence of community
warning systems can help to increase the
capacity for self-protection, in other words,
to live with risks, to know how to reduce
their exposure to hazards. Before HFA, this
concept of capacities was treated as the op-
posite of vulnerability and used in the stages
of prevention, preparedness and response.
More recently, the concept of resilience has
been used as a synonym for capacity, although
it was originally applied to reconstruction and
recovery situations - then conceptualized as
social strategies to face, absorb and deal with
the impacts of disaster. Currently, the concept
has been applied in the disaster field to refer
not only to people but also to infrastructure,
cities22, Some approaches criticize the use of
the concept of resilience because they con-
sider that it depoliticizes the social contexts
that limit individuals’ access to resources, as
if they could ‘be resilient’ on equal terms, and
there were no inequalities and vulnerabilities
prior to the disasters.

In addition to this individual capacity,
policies for risk mitigation on a large scale
are important, as they involve structural
actions that contribute to reducing not only
exposure, but also vulnerability, through poli-
cies of access and distribution of water, of
generation income, guarantee of food and
nutritional sovereignty, provision of housing
in a safe place. In general, the adoption of
the traditional risk equation conceives the
disaster as a ‘one-time event’, that is, it does
not consider the importance of public risk



mitigation policies on a large scale, nor the
social factors that led to the social production
process of vulnerability conditions. Another
important aspect is that DRM is guided by
problems to be reduced and/or avoided, and
not by the promotion of other values such as
sustainability.

Considering an expanded version of the
risk equation, representing it mnemonically
as Disaster Risk = Hazard x [(Vulnerability/
Capacity)-Mitigation]", implies reflect-
ing and acting on the social production of
risk. From this expanded equation, it is also
possible to talk about the institutions that
should have differentiated responsibilities
for DRR actions, adding new organizations
with competencies, in a decentralized DRM
system. DRM actions involve non-structural
activities, such as the adoption of warning
systems, educational policies, building codes
that consider the risks, as well as structural
measures, through urban drainage works,
provision of resistant dwellings in areas not
susceptible to hazard and/or threat etc. This
set of measures requires governance mecha-
nisms. In the scope of the DRM, governance
is understood as the process of defining com-
petences and coordinating organizations,
public and private actors, laws, regulations
and standards in order to reduce the risks of
disasters and their impacts24.

In addition to the concepts discussed above,
transdisciplinary research can nourish itself
with concepts from other areas of knowledge,
in addition to thinking about them from the
different topics and phases of DRM. From
the point of view of my practical work at the
National Center for Monitoring and Early
Warning of ‘Natural’ Disasters (Cemaden),
the concept of the warning system and its
conception based on four axes - risk knowl-
edge, monitoring, communication/education
and response capability?® - have been impor-
tant for research between areas of knowledge
(interdisciplinary) and those involving civil
defense agents, youth and other actors and
non-academic sectors (transdisciplinary).

Transdisciplinary research as a support for the planning of disaster risk management actions

Topics

In asingle disaster, several scientific research
themes can be found: social, environmental,
political, economic, ethical, cultural, business,
religious, etc. A single disaster can generate
multiple impacts at different spatial and tem-
poral scales, and demand research projects
that go beyond the conventional years of dura-
tion adopted by funding agencies.

As many actors converge towards the scene
of emergency and disaster, a fundamental need
is to establish a code of conduct; and there is a
need for research on this. Non-governmental
organizations that deal with response actions,
providing temporary shelters and structuring
refugee camps have established, through the
Sphere Project, a Humanitarian Charter with
a series of recommendations on the topic, in
order to avoid adopting differentiated ref-
erence criteria by institutions, such as, for
example, minimum shelter space for each
family or domestic group26. Some previous
editions of the Sphere Project manual had a
Portuguese version and could be complement-
ed with other documentary materials, such as
the ‘Rio de Janeiro State Civil Defense Shelter
Manual’??, and scientific publications on the
topic28. More research is needed on temporary
shelters and refugee camps in Brazil. Even
internationally, the recognition of the topic
is incipient, and its appreciation fluctuates in
the discussion agenda. Despite the publica-
tion, in the 1970s, of the book ‘Shelter After
Disasters’??, it is surprising to see that the
HFA did not mention the word shelter and
that the current Sendai Framework reports
the topic only once, without mentioning the
Humanitarian Charter.

The code of conduct is also necessary for
researchers working in emergency and disas-
ter scenarios. In a recent article published in
‘Nature’, researchers reported the impacts
that the arrival of external researchers to the
affected locations can cause, for example,
the fatigue caused by requests for interviews
and filling in questionnaires3°. These codes

39
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of conduct could also be applied to organiza-
tions active in response, especially when they
involve civilian and military organizations —
health teams, social assistance, military and
civilian firefighters —, volunteers, press agen-
cies. These codes are also necessary between
military organizations acting together - Fire
Department, Environmental Military Police,
Armed Forces - as they also have conflicts
among themselves, as seen in the disaster in
the Itajai Valley (Santa Catarina, Brazil)3!. How
could public health contribute to research to
formulate these codes of conduct?

In addition to actions to respond to emer-
gencies and disasters, researches in the field
of reconstruction and recovery are essential.
In disasters, new precarious territorialities are
configured, that is, new forms of appropriation
of space, organization and meaning of its place
in the social world32. The precariousness of
these territorialities allows us to identify that
the disaster can have a continuity if public
policies for response, reconstruction and re-
covery in disasters are below the minimum
necessary for the social life of the survivors33,
As flood and landslide survivors, they become
abandoned in disasters as social assistance,
psychosocial care, housing reconstruction,
and job creation policies are not implemented.
The images of the approximately 60 homeless
families pop up in my memory during the June
2010 flood in Unido dos Palmares (Alagoas,
Brazil), living in about 140 tents built on an
area on the BR-104 highway, far from health
units and schools, under the daytime heat
of canvas tents, without proper toilets and
adequate lighting, open sewage, etc. These
cases of precarious territoriality and social
abandonment in disasters are replicated
from the north to the south of the Country34.
What types of transdisciplinary research has
collective health carried out in the course of
reconstruction and recovery processes? To
what extent have the results of these surveys
improved public policies and other fields of
knowledge, such as disaster law?

In addition to research on disasters and on
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the topic, research in the field of prevention
and DRR is indispensable. Interdisciplinary
and transdisciplinary researches are essential
to develop conceptual and governance models
for disaster risks associated with different
types of hazards. With regard to droughts,
scientific and institutional actions are not re-
stricted to drought monitoring and response
policies, such as the provision of water trucks,
but include a series of activities in relation to
risk awareness, mitigation actions between
different organizations35. In relation to fires,
knowledge about risks, forms of monitoring
and communication, as well as public mitiga-
tion policies, generate several opportunities
for transdisciplinary researchs3e. In the state of
Acre, for example, the fires and forest fires re-
corded in 2005 had impacts in several sectors.
In the health sector, over 400 thousand people
were affected by air pollution and smoke37.
Instead of just putting out forest fires and
fires and/or punishing transgressors, alter-
native policies were also sought to facilitate
the clearing of pasture for use in agriculture.
Instead of fire, subsidized use of small trac-
tors to assist in cleaning. In addition to forest
fires and fires, the state of Acre also has to
deal with other hazards: the state recorded
recurrent floods in 2012, 2014 and 2015, with
cases that impacted several sectors, including
public health. The complexity and, sometimes,
the combination of these hazards, associated
with growing vulnerabilities in the territory,
demand the discussion of transdisciplinary
research agendas in DRM.

The challenges brought by disasters require
scientists, managers, third sector, civil society
to prioritize network initiatives in a short (next
2 years), medium (5 years) and long term (10
years) horizon. Citizens, managers and sci-
entists can evoke a wide range of themes that
relate to risks and disasters. In the Brazilian
context, networks of DRR researchers make
efforts to build thematic areas38. Other ex-
amples of collaborative networks - some inter-
disciplinary and others transdisciplinary — are
the Risk Management Network of the Corrego



Dantas Basin (Reger-CD)3%, the Independent
Environmental Impact Assessment Group
(Giaia)49 and ComRIOComMAR, the latter
two created after the dam burst in Mariana
(MG). Do these collaborative networks
involve public health professionals? Despite
these efforts, it is interesting to highlight
that disaster science is not a thematic area
of the National Council for Scientific and
Technological Development (CNPq), that
there is no regular financing line and that
scientific production is still incipient in
Brazil#. The construction of transdisci-
plinary research agendas can help to plan
the training of human resources on the topic,
allow the organization and sharing of histori-
cal series of databases, besides helping in
the management of scientific knowledge on
topics of national interest. This management
can assist in the quick search for specialists
who can support the discussion on emerg-
ing and emergency issues, as seen in the
Brumadinho (MG) catastrophe in 2019, when
technicians had to travel from Israel to Brazil
to assist in the rescue of those buried by the
mud from Vale’s dam. Thinking about ‘with
whom’ to talk to identify ‘what’ is necessary
to research are important steps in finding
ways about ‘how to do’.

Methods

To the wealth of themes, alternative ways of
approaching them can be added, with methods
that combine the dialogue between forms of
knowledge - traditional, tacit, scientific —
around common challenges. The different
areas of science need to recognize traditional
and tacit knowledge as a form of knowledge, in
addition to reducing the inequalities of power
between the areas of science and within the
same area, with the hierarchies and mecha-
nisms of distinction that are created. This field
of power becomes even more complex in the
face of the demand for research projects in-
volving actors from developed and developing
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countries, from public and private organiza-
tions, to which is added the charge for pro-
duction of articles, definition of authorship,
intellectual property, and projects that have
an impact, although it remains unclear what
this means42. In these hierarchies that are
created, there is an influence on the definition
of methods. In the USA, it is common for inter-
disciplinary projects in earth system science
to be coordinated by scientists in the field of
natural science, to define research questions
and, from there, include a humanities profes-
sional ‘to do the social part of the project’, in
a clear relationship of subordination between
the sciences#3. How to reduce power inequali-
ties between sciences and between traditional
and scientific forms of knowledge in order to
formulate research methods?

In the field of disaster science, there are
some interdisciplinary methods such as the
Forensic Investigations of Disasters, which
proposes common research questions to be
answered in an interdisciplinary way44:45,
However, the methods can also be transdis-
ciplinary, that is, involve the participation
of non-scientists in different stages of the
research, or even in the construction of the
research and its phases. In this regard, action
research methodologies seek to build research
priorities based on the practical challenges
presented by the interlocutors in their daily
lives#é. The action research is a type of social
research

[...] conceived and conducted in close associa-
tion with an action or with the resolution of a
collective problem and in which researchers
and participants representing the situation of
the reality to be investigated are involved in
a cooperative and participatory manner47a4),

These action research methods can be de-
veloped at different stages of the disaster and
DRM. Interactive 3D models, such as social
technologies for representing social rela-
tions in a miniaturized territory, have already
been used to discuss education and disaster

141

SAUDE DEBATE | RIO DE JANEIRO, V. 44, N. ESPECIAL 2, P. 33-47, JULHO 2020



42

Marchezini V

prevention48, for discussing and organizing the
rules of living in temporary shelters, formulat-
ing plans to adapt to climate change4®. Several
initiatives in participatory risk mapping have
also been used59, as well as methodologies
involving cooperative games, theater, pho-
tographs, oral history, comic books, drills51.
One challenge is how to build participatory
methodologies for assessing damage and loss52,
including for quantifying deaths that have
occurred in the wake of the disaster33 or to
collect perishable data, in other words, that
need to be collected in situ before they are lost.

Sometimes, the methods allow non-scien-
tists to be involved in the stage of collecting
and analyzing data for scientific purposes,
in a modality known as citizen science. Very
widespread in some areas of knowledge such
as biology and ecology, the citizen science
approach is becoming popular in Brazil54.
Within the scope of risk and disaster science,
there are still few studies using the approach
of this method55. The potentials are diverse.
In Zimbabwe, for example, this approach
was used to build a community malaria alert
system, connecting health workers and people
from communities®8. In Brazil, it has been used
to connect high schools, civil defense and com-
munity representatives in activities to generate
knowledge about the risk and proposition of
small interventions in DRR5%58, How could
scientists and public health professionals col-
laborate to build these methods?

Data

Methods allow creating opportunities for the
production of data, information and knowl-
edge. Data, information and knowledge are
not synonymous. For example: it is common
for us to hear “it was 80 mm of rain in 24
hours”. What does this 80 mm data mean in
24 hours? Data can be a measure or a repre-
sentation, that is, they are quantitative and/
or qualitative in nature. One way to measure
rain is in millimeters. When these data are
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interpreted by the people involved in the
research, they become endowed with sense/
meaning, that is, they become information.
When I understand that 80 millimeters is 80
liters per square meter, I have an informa-
tion. When I adopt a method to systemati-
cally collect this data and information, for
example, daily, at 9 am over the course of a
year, and I identify that, during that period
of analysis, there were 120 occurrences of
rain above 80 mm in 24 hours, I generated
knowledge about the distribution and inten-
sity of rain over a period. If T choose to as-
sociate these rain values with the occurrence
of floods, inundations and/or landslides and
the damages that have occurred - such as
post-flood leptospirosis cases, one can also
produce knowledge about the impacts on
hydrometeorological events, in addition to
discussing ways to reduce them. Data, in-
formation and knowledge are essential to
diagnose the main problems, understand
them and dialogue about which DRM plan-
ning actions are necessary.

Data governance is considered a funda-
mental aspect for DRM actions. In 2017,
the UN published a global report that pro-
vided a diagnosis of the availability of data
for monitoring indicators from the Sendai
Framework3®. The document focused on four
main aspects: i) data availability; ii) quality; iii)
accessibility; and iv) applicability for decision
making. These data need to have consistency,
reliability, comparability and standardized
formats for the monitoring of the goals of
the Sendai Framework in order to, accord-
ingly, also contribute to the indicators of the
Sustainable Development Goals (SDGs). In
that aforementioned report, 87 member states
-17 on the American continent, Brazil being
one of them - analyzed the availability of
their data, the needs for improvement and the
resources needed to implement them. Of this
group of countries, 26 (30%) use DesInventar,
amethodology with a computational tool for
building databases on disasters®©, including,
as recommended by the Sendai Framework,



recurring ‘small’ disasters. Brazil is the only
country in South America that has not yet
adopted this methodology.

Another point emphasized by the report is
the existence of disaggregated data, considered
essential to understand the risk of disaster, the
first priority of the Sendai Framework. Almost
all participating countries (90%) reported
having data by type of hazard. The availability
of disaggregated data worsens when the need
is to understand human damage by age, sex,
disability, income. In Brazil, for example, the
change from the Damage Assessment Form
(Avadan) to the Disaster Information Form
(Fide) resulted in the suppression of human
damage by age group. What were the implica-
tions of this change for the planning of DRM
actions in the field of public health?

Accessibility to data was another chal-
lenge identified. Data may exist, but access
to it can be difficult due to conflicts, power
struggle, personalization, lack of trust, etc.
Only 38% of countries reported that their loss
databases are publicly accessible, while 45%
of them simply did not answer this question.
Regarding the history of the database, 41% of
the countries reported having records for the
period 2005-2015.

Other problems pointed out were the data
format, the existence of protocols for stan-
dardization and data sharing, the availability
of geospatial data with respective metadata.
In Brazil, Spatial Data Infrastructure (Inde)
already houses some databases and documents
on the topic of disasters, but there is still a
need to create ‘interoperability’ with other
platforms, such as the Disaster Information
System (S2ID), databases from the Geological
Survey of Brazil (CPRM), from Cemaden,
from the Ministry of Health. The challenge
is even greater if we think about the potential
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databases that dissertations and theses could
provide at the end of their work, as well as the
collaborative data that can be provided via ap-
plications and other crowdsourcing systems.
Which sectors could benefit from this sharing?
What would be the cost savings for collection
and analysis? What types of information and
knowledge could be generated?

Data can generate the opportunity to foster
a culture of evidence-based decision-making,
with gradual learning about data collection
and analysis procedures, increasing the en-
gagement of non-scientists in stages of trans-
disciplinary research. However, it is necessary
to avoid a romanticized vision of transdisci-
plinary research, and ensure mechanisms of
scientific independence and autonomy over
data, information and knowledge generation,
avoiding political interference with the results
of transdisciplinary research. Therefore, it is
necessary not only to work on the organiza-
tional culture for learning the law of access to
information, but also to create mechanisms
and models of transdisciplinary research that
allow to acclimate to constructive criticism.
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